THE WORKS OF IMAM-UD-DIN AR-RIYADI
THE GRANDSON OF THE ARCHITEGT OF THE
TA] MAHAL

Har1iz GrurLam MuRTAZA*

OME years back the Lucknow University (Tagore) Library purchased a
S rare (and probably a unique) manuscript copy of Baghistan, a biographi-
cal work of eminent saints, divines and poets, past and contemporary,

by Imamud-din Ar-Riyadi, the grandson of Ustad Ahmad, the famous
architect of the immortal Taj. Ar-Riyadi was the last and perhaps the great-
est scientist that the fading patronage of the Mughal Rule produced in India.
His astronomical treatise At¢-Tasrih occupies an important position in the class-

ics of Muslim contributions to science and still forms a part of the syllabi of
Arabic Madrasas.

Ar-Riyad?’s Baghistan has been reviewed by Dr. Nazir Ahmad, formerly
Lecturer, Lucknow University and now Reader, Persian Department, Aligarh
University, in Islamic Culture of October, 1956 and January, 1957. He has
supplemented the description of the text by a life sketch of the author and an
analysis of his works, mostly derived from the Baghistan. The author gives a
long list of his works on different sciences. This list 1s the basis of Dr. Nazir
Ahmad’s comment, but he did not give it in the original. Now the same 1s
given below :—
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¥ Mr. Hafiz Ghulam Murtaza, M. A. (Arabic), M. A, (Persian), Assistant Professor,
Allahabad University.
1. Vide Baghistan, {ol. 683b.
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Fortunately, the age of Ar-Riyadi was not so dull as ours, and therefore
he did not think 1t necessary to specify the subject-matter. But the present
age will not be able to appreciate the achievements of this stalwart of Muslim
learning and erudition without having an idea of the range and depth of the
subjects he has dealt with. Though Dr. Nazir Ahmad has tried to determine

the nature of the subject-matter of these works, his descriptions are sometimes
incorrect and vague.?

However, an attempt has been made to give the precise nature and
importance of the subject-matter Ar-Riyadi has dealt with in his numerous

works, and 1t is hoped that the following short description will reveal the man
in his true stature :—

1. T he Taswib Sharh-1-T ahdhid
2. The Taqgrib Sharh-i-T ahdhib

“Tahdhib’ is the naine given to the standard works of various sciences, e.g.
1. Tahdhub fu-Tafsir by Abu Sa‘d Muhsin al-Jashmi on the science of

Iixegesis ;
2. Tahdhibul-Athar by Imam ibn Jarir at-Tabari and
3. Tahdhih fi Gharibil-Hadith by Abdul-Wahid ibn Isma‘il on the

science of Tradition ;
4. Tahdhib fil-Iruru® each by Imam Baghwi and Abu ‘Ali Hasan ibn
Muhaminad az-Zajjaji and
T ahdhibul-Wegfat by Shaikh Ahmad Qalanasi on the science of
Jurisprudence ;

6. Tahdhibu Tarigil-Wusul 1la ‘1lmil-Usul by Shaikh Jamalu‘d-Din
Yusuf ibn Mutahhir al-Hilli on the principles of Jurisprudence ;

Tahdhib fifl-FJadal by Ka‘bi on Dialectics ;
Tahdhib fi'n-Nahw by ‘Ukburi on the science of Svntax ;
9. Tahdhib-ut-Tab‘fy Nawadiril-Lughah by Abu Muhammad Qasim
al-Isfahani on Philology ;
10. Tahdhibul-Balaghah by Abu ‘Ali Ahmad al-Halabi on Rhetoric ;

11. 1 ahdhibul-Asrar fi Tabacqatil-Akhyar by Abu Sa‘id *Abdul-Malik
an-Naisaburi ;

12. Tahdhibul-Asma wal-Lughat by Imam Nawawi, and

13. Tahdhibut-Tahdhib by Tbn Hajar ‘Asqalani on biographies of
eminent saints and traditionists ;

14. Tahdhibul-Akhalag wa Tathirul A‘raq by Ibn Miskawayhi on
Ethics, and lastly

15. Tahdhibul-Dala‘il wa ‘Uyunul-Masa‘il by Imam Razi on Philosophy
ctc.
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2.  Examples follow.
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But when the only word Tahdhib 1s spoken, it denotes 7Tahdhibul- Mantiq
or the first part of Tahdhibul-Mantiq wal-Kalam (which deals with the problems
of Logic) by ‘Allamah Sa‘dud-Din at Taftazani. This book has been very
popular with the scholars from the point of view of teaching as well as writ-
ing commentaries and glosses on it.  Although a large number of books were
written on Logic, yet it was the Tahdhibul- Mantig by at-Taftazani that received
general appreciation and popularity, as Haji Khalifa says :—-
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Consequently, this book has been prescribed for the courses of study in
India as well as other countrics, and even today 1t is Included in different
syllabi of Arabic Madrasas and their examinations.

Numerous scholars have written commentaries on the 7Tahdhib, among
which those of the following writers are well-known : —

1. Shaikhul-Islam Ahmad ibn Muhammad, the grandson of ‘Allamah
Taftazani, 2. Najmud-Din Shihab called ‘Abdul-Lah, g. ‘Ubaidul-Lah
al-Khabisi, 4. Zainud-Din ‘Abdur-Rahman, 5. Murshid 1bn Imam ash-
Shirazi, 6. Muhyiud-Din Mubammad al-Kahji, 7. Muhammad ibn
Ibrahim, 8. Hibatul-Lah al-Husaini well-known as Shah Mir, 9. Muzaf-
farud-Din ‘Al ash-Shirazi, and 1o0. Muslihud-Din Muhammad al-Lari.

But the most popular and famous commentary i1s that by Muhaqqiq
Jalalud-Din Dawani® concerning whose worth and originality Haji Khalifa
quotes from Muhaqqiq Dawani himself as follows :—
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And in view of its popularity, it has been prescribed in Arabic Mad-
rasas, and a number of writers have written glosses on it, among whom the
following are worth notice :—

1. Mir Abul-IFFath Sa‘idi, 2. Mir Fakhrud-Din Mubhammad al-Astra-
badi, 3. Abul-Hasan al-Abiwardi, better known as Danishmand, 4. Mus-

lihud-Din Muhammad al-Lari, 5. Husain al-Husaim1 al-Khalkhali and
6. Mir Zahid al-Hirawi.

But Muhaqgqiq Dawani could not complete his commentary. It was
completed by Mir Abul-Fath Sa‘idi, and, according to Azad Bilgrami, by
Amir Fathul-Lah Shirazi, as he says while enumerating his works :—
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3. Sce the writer’s articles on Muhaqqiq Dawani’ in the Burhan of Delhi, May, 1957.
4. Ma‘athi-ul-Kiram, p. 238.
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It was Amir Fathul-Lah himself who brought to India Tuldhib and
Sharh-i-T ahdhib with him, as Azad Bilgrami says further :
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Afterwards teaching of T ahdhib gained currency in India, and various
scholars wrote commentaries on it., Of these commentaries, that of
Shaikh Nurud-Din Abmadabadi (1064-1155 A. H.), a contemporary of Ar-
Riyadi, is the most celebrated as well as difficult. In this connection Azad
Bilgrami says :
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But most of the Indian scholars wrote glosses either on Dawani’s com-
mentary, generally known as Mulla Jalal, or on the gloss written by Mir
Zahid Hirawi, better known as Mir Zahid Mulla Jalal. Among the glosses
on Mulla Jalal, those of Mir Zahid Hirawi and Mir Sayyid Isma‘il Bilgrami
are most important, while among the gloss-writers on Mir Zahid Mulia Jalal
(Qadi Mubarak of Gopa Mau, Mulla Kamalud-Din of Suhali and Maulvi

Waliul-Lah of Luckuow are of great significance.

This brief introduction, I hope, will bring into light the importance of
the book Tahdhib and its populanty with the Indian scholars. At the time
when ‘Allamah Imamud-Din Ar-Riyadi was engaged in teaching religious
as well as philosophical sciences Tahdhib occupied a prominent place in the
prescribed course of Logic. Hence it was but natural for him to write a
commentary on this monumental work.

Tahdhibul-Mantig was taught in Madrassas from two view-points: firstly
as an introduction to Logic, the beginners studying it from this point of view;
secondly, as a standard work on advanced Logic in the form of Mir Zahid
Mulla Jalal, Hence Allama Ar-Riyadi wrote two commentaries on it, a
smaller one which was probably meant for beginners and which he called
“Tagrid” (meaning introduction), and the other a more detailed one which
was presumably for advanced study; and because it contained the evaluation
of the views of different scholars, he gave it the name of 7aswib (meaning

rectification).?
3. 1 he Nihayatul-Hikmah.

Shaikh Athirud-Din Mufaddal ibn Umar al-Abhari wrote a brief text on
Logic and Philosophy, entitled Hidayatul-Hikmaoh. It was divided into three
parts: the first was on Logic, the second on Physics and the third on Metaphy-
sics. A lot of books have been compiled by numerous scholars on Logic and

d. Ma athir-ul-Riram.
6. Ibid p. 219 and Subhat-ul-Marjan, p. 94.
7. Dr. Nazir Ahmad takes Taswib and Tagrib as the commentarics on Tahdhib-ul-Akhlag.
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Philosopby, but only a few were destined to becomc popular. H:idayatul-
Hikmah also was onec of those fortunate works in which the learned doctors
were highly interested. They taught it and wrote commentaries and glosses
on it. Among the commentary-writers, the following are worthy of note:-

1. Mirak Shamsud-Din Muhammad, 2. Qadi Mir Husain al-Maibudbhi,
3. Mu‘inud-Din as-Salimi, 4. Sa‘dud-Din Mas‘ud ibn Muhammad al-

Qazwinl, 5. Amiud- Dawlah 6. Khwajah Sa‘idud-Din, 7. Maulana
Ahmad Zadah, and 8. Mulla Sadrud-Din ash-Shirazi.

Besides, there 1s one more commentary on Hidayatul-Hikmah, entitled
An-Nihayah. But of all these commentaries those of Maulana Ahmad Zadah
and Qadi Mir Husain al-Maibudhi are the most celebrated. The comment-
ary of the latter, especially, was held in high esteem throughout Iran and
Turkey as also 1n India, so much so that it was called al- Maibudhi after the
name of its author, and the following illustrious scholars wrote super-comment-
aries on 1t

1. Mubammad ibn Sharif al-Husaini, 2. Khwajah Zadah, g. Mush-
hud-Din Muhammad al-Lari, 4. Nasrul- Iah ibn Muhammad al Khalkhali,
5. Lutful-Lah ibn Ilyas ar- Ruml, and 6. Amir IFakhrud-Din al-Astarabad,
whose glosses are frequently relerred to by Mulla Sadrud-Din in his comment-
ary on Hidayatul- Hikmah under the Hawashi-i- Fakhriyah.

In India, too, Maibudhi’s commentary has been popular from the very
beginning. Mulla ‘Abdul-Hakim Sialkoti wrote a gloss on 1t, as Azad Bil-
grami includes it in the long list of his works :
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In short, the learned doctors were very much interested in the teaching
as well as annotating of Maibudhi and, therefore, 1t was but natural for Imam-
ud-Din Ar-Riyad1 to write a gloss on it, which he entitled Nikayatul-Hikmah.

Dr. Nazir has given two pronunciations of the word ¢i...,: (1) Maibazi,

and (2) Maibadr, but unfortunately both are incorrect. The correct pronun-
ciation of the word is Maibudhi, as Yaqut says in his Mu‘jamul-Buldan;,
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4. The Hashiya-i-Sharh-i- Matali¢

Qad1 Sirajud-Din Mahmud Ibn Abu Bakr al-Urmavi (died in 68g A.H.)
compiled a book on Logic and Philosophy under the title Matali‘ul-Anwar. It
contains two parts, each of which is called taraf. The first taraf was on Logic,
and the second on Philosophy which was further sub-divided into four sec-
tions: (1) On Ontology (Umur-i-“Ammah), (2) On Substances (Jawahir),
(3} On Accidents (A‘rad), and (4) On Metaphysics (‘Ilmul-Ilahi). Prominent

scholars have taken keen interest in its teaching and annotation. The author
of Kashfuz-Junun says ;-

8. AMdaathr, p. 205 and Subhal, p. 64.



1960 THIL WORKS OF IMAM-UD-DIN AR-RIYADI 275

Opalfiumy 5 degyd 3 A ol Opezgs 5 o2l Wiy gzel Gl on s

Qutubud-Din ar-Razi was the first to write a commentary on this book,
which he named Lawam:® ul-Asrar.  This commentary, generally known as
Sharh-i-Matal1, was most favourably received by the scholars, and numerous
writers of Iran and Turkey wrote glosses on it. For example :

1. Maulana Abu Wardi, 2. Maulana Da‘ud Shirwani, g. Maulana
Abdur-Rahim Shirwani, 4. Mir Sayyid Sharif al-Jurjani, 5. Haji Pasha,
and 6. Muhyiud-Din Muhammad ibn Shihabud-Din Shirwani.

Later scholars wrote super-glosses on that of Mir Sayyid Sharif, e. g.,
Mir Murtada Shirazi and Mirza Jan Habibul-Lah Shirazi etc.

There were other scholars, besides Qutbud-Din Razi, who also wrote
commentaries on Matali ‘ul-Anwar, prominent among whom are the follow-
Ing :—

1. Shamsud-Din Mahmud al-Isfahani, 2. ‘Izzud-Din ibn Jama“‘a,
and 3. Badrud-Din Muhammad al-Yamani etc.

But it was only the commentary of Qutbud-Din al-Razi which was destin-
ed to become popular. It became popular in India, too, and a number of
Indian scholars wrote glosses on 1t, e.g.,

1. Mulla ‘Abdul-Hakim Sialkoti (died in 1067 A. H.) and 2. Shaikh
Nurud-Din Ahmadabadi (1064-1155 A. H.), ctc.

The last-namced was a contemporary of Ar-Riyadi. This shows that 1n
the days of Ar-Riyadi the ‘Ulama used to teach Sharh-i-Matali* and write
glosses on it.  So Ar-Riyadi, who was one of the most learned doctors of his
age, also wrote a gloss which is called Hashiya-1-Sharh-1-Matali“.

. Dr. Nazir is wrong when he says : ““ The Matali-ul-Anwuar 1s an 1mportant
work on astronomy’’.

5. The Hushiya—i—Iarsi Hat'at

Malla *Ali al-Qaushaji had compiled a short treatise on Hai’at-1-basitah
in the Persian language, called Ar-Risalatul-Fathiya. Haji Khalifa’s words
ixsls Dy oy Indicate that this treatise, though short, was very uscful. Many

Turkish scholars wrote commentaries and glosses on 1t. For example,
Sinanud-Din ibn Yusuf, a pupil of Al-Qaushaji and Bairam Chalpi. In
India also this treatise beccame extremely popular and the great Indian scho-
lars wrote commentaries and glosses on it, among whom Shaykh Wajihud-
Din ‘Alavi Gujrati (died in gg8 A. H.) figures prominently. Maulana Azad

Bilgrami, while enumerating his works on astronomy, says :-
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9. Mdathir. p. 197 and Subhat, p. 45.
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So it was quite impossible for Imamud-Din Ar-Riyadi, who was an
acknowledged authority of his age on astronomy and mathematics, to have
left this work untouched. Therefore, he also wrote a gloss on it which he

mentioned in the Baghistan under the Hashiya-i-Farsi Havat.

This treatise of Al-Qaushaji has been printed so many times. The copy
before me was printed in Mujtabai Press in 1898 A.D. entitled Al-Qaushaiiyah.

6. The Risalah dar ‘Ilm-i- Musiqu.

According to the philosophers, music is an important branch of philosophy,
because philosophy is primarily divided into ‘‘Practical Philosophy” (Hikmat
-i-“‘Amali) and “Theoretical Philosophy’’ (Hikmat-i-Nazari). Each of these
two main divisions is sub-divided into three branches: the Theoretical 1nto
Mathematics (Riyadiyat), Physical Sciences (Tabiyat) and Metaphysics
(Ilahiyat:; and the Practical into Ethics (Tahdhibul-Akhlaq), Economics
(Tadbirul-Mazil) and Politics (Siyasatul-Mudun). Mathematics (Riyadiyat)
is further sub-divided into four branches: Arithmetic (Hisab), Geometry
(Handash), Astronomy (Hai’at). and Music (Musiqi). Allama Ar-Riyadi
was well read in all the branches of Philosophy, particularly in those of Mat-
hematics. In Arithmetic he wrote a commentary and a gloss on Shark-i-Khula-
satul-Hisab of his father Maulana Lutful-Lah Muhandis; in Geometry he
wrote a commentary on Euclid’s Optics ea il Bl -2 and a book on

Sphere, Cone and Cylinder (a31sku¥1 9 by 2adl 9 o,81 157); and in Astro-

nomy he compiled Tasrih, Tarshih, Risalah-i-Manzum-un-Nujum, Hashiya-1
Sharh-i-Chagmini and Hashiya-i-Farsi Hat’at. In the fourth branch, namely
Music, he also wrote this treatise.

7. The Hashiyah bar Sharh-i-Rhulasah.

Khulasat-ul-Hisab 1s a fine work on Arithmetic by Baha’ud-Din
‘Amili (died in 1030 A. H.). 1t contains a preface, ten chapters and an
appendix. The preface deals with the definition and divisions of Arithmetic,’
and the contents of the chapters are as follows :—

(1) Arithmetic of positive integral numbers (»lxe lwa)

(ii) Arithmetic of fraction ()5« lwa)
(iii) Rule of three 4s-lzell dayy¥ly oY pazmall 2l 5zl)

(iv) Method of trial and error ( -tk Glwsx be}.e.?:ml'.c’)stzul)
(v) Method of conversion ( Sadl Jeddly &Y semall 71 200l)
(vi) Mensuration (ialwed!)

(vii) Measurement of height and distance etc.
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(vii1) Algebra (aksldaSt 9 ,ame) L‘}'g)hg <Y ggoeed G!)En::“‘)
(ix) Useful formulae (da il a5142)1 9 42,801 ascl )l
2 2 2

(x) Miscellaneous problems. (&,ad! J5laadl)
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The appendix deals with some diflicult problems of which the fourth one,
that is (OhsaSa (heandy o =X das)deserves special notice, as Fermat’s last pro-

blem, 1. e., ( x"4-y"=2z" ), where n 1s greater than 2, is based on it.

The above description of the contents shows how useful and important
this book 1s. Hence a number of scholars wrote commentarics on it. In
India two commentaries are generally celebrated: one by Mulla ‘Ismat-ul-lah
Saharanpuri, which has been published under the title Anwar-i-khulasat-ul-
Hisab, and the other by Ar-Riyadi’s father Lutf-ul-Lah Muhandis. On the
latter Ar-Riyadi wrote a super-commentary. He says:
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(Lutfullah wrote one more commentary in Persian which is most proba-
bly identcal with his Persian translation of the same work under the title
‘Muntakhab’. The Mss. of the Muntakhab are preserved in the British
Muscum (No. 16744), India Office Library (Nos. 2253 and 2254), Asifiyah
Library, Hyderabad (No. 211 of Persian Mathematics), Subhanallah Khan
Oriental Library, Muslim University, Aligarh (No. 511/3), Jami‘a Milhya
Library (No. 76 Delhi and Diwan Madras Library).!!

8. The Hashiva-1-Akhlag-i-Nastri.

The science of Greek Ethics exercised but little influence on
Muslim thought, because, as Maulana Fazl-i-Haq Khairabadi observes,
after the Holy Qur’an and the Sunnah of the Holy Prophet the Muslims had
no need for it.  Still, therc were some philhellenics who produced works on
Ethics purely on the lines of ancient philosophers. Among such works, the
T ahdhib-ul-Akhlaq wa Tathir-ul- A‘raq by Ibn Miskawayhi is quite well known.,
Muhaqqiq Nasir-ud-Din Tusi, who was kidnapped by Nasir-ud-Din, the
}sma‘ili Governor of Quhistan, and sent to Alamut where he was confined

for some time, was asked to translate the above work into Persian. He says
himself :—
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But as Ibn Miskawayhi’s book contained only ethical parts of the Prac-

tical Philosophy, Muhaqqiq Tusi supplemented it by writing discussions on
Economics and Politics, as he himself says :—
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" 10. Vide Baghisian, fol. 682b.

1. 'The Ma‘arif, March 1936, pp. 170-171.
12.  Akhlag-1-Nasiri, p. 9. 13.  Ibid, p. 10.
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The Akhlag-i-Nasirt became considerably popular not so much from the
scientific as from the literary point of view, and it is regarded as one of the
classics of Persian literature. In spite of this, the problems discussed therein
are those which could only be written by a pen that wrote Tajrid and com-
mented upon Ibn Sina’s Isharat. Hence from the technical point of view, its
subtleties were waiting for their elucidation by a genius like Ar-Riyadi.

Dr. Nazir’s observation that “Nasir-ud-Din Tusi, being a renowned phi-

losopher had greatly influenced this family” seems to have no basis for
the following reasons :—

(1) There is no indication in Baghistan or in any other book of Ar-Riya-
di’s family that they were influenced by Nasir-ud-Din T'usi.

(2) Only writing commentaries and glosses on other people’s works s
not sulficient proof of the one’s being influenced by the other.

(3) In the seventh Bagh of Baghistan Ar-Riyadi has given biographies
of no less than thirty-five scholars, ancient as well as modern, but he did not
consider it worth while to devote even a single line to him. Had Ar-Riyadi's

family been greatly influenced by him, he could not bave ignored him.

(9) The Tarjuma-i-Manzum-i-kidans.

Khulasa-1-kidant 1s a well known-book on the principles of prayer, but
its author i1s unknown. Tashkubra Zadah ascribes its authorship to Shams-
ud-Din Muhammad Ibn Hamzah al-Fanari, while Hasan Aq Hisari to Ibn
Kamal Pasha, the author of al-Idah wal-Islah. 1 have got two glosses of
Khulasa-i-kidant, one by Mir Sayyid Sharif and the other by Sa‘d-ud-Din at-
Taftazani. The former diecdin 816 A. H. and the latter in 791 A. H.,
whereas the year of death of Al-Fanari1s 834 A. H. and that of Ibn Kamal
Pasha g40 A. H. So neither of these two can be 1ts author, because in the
days of Mir Sayyid Sharif and at-Tafrazani this book was exceedingly popu-
lar, as Mir Sayyid Sharif says in his Gloss :(—
ua,:-:b;.” L...JLKJ] k;bl,\a.gjf- g_jwj 1 Lg O SV uwl“‘ QL..J ;ia.?-_};:d 3.,\_.@\:; o..)\éé Az Ll
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And 1n the days of at-Taftazani1 it enjoyed so much popularity that a
student, unless he had studied the Figh-1-kidani, was considered as ignorant,

as he remarks in his Gloss,
51oeS 1y ohe Al IS Az o5 3laom 3
32 D) e (32 3 32

However, since Mir Sayyid Sharif and at-Taftazant’s time was earlier
than that of al-Fanari and Ibn Kamal Pasha, neither of the two last-named
can be the author of this book. 'The third view 1s that it1s the composition
of a certain writer, Lutfullah an-Nasafi, but there is no mention of this writer
in the biographies of Hanafite jurists, as Maulana Abdul-Hayy points out :—

Bl ikl &piimd] oalyi @ LW es dal 2N G Ui o) (a5l Jags oy sms

415N 5 an geud)!

V4. “Ulmadal-ur-Ri‘ayah, the gloss on Sharh-ul-Wigayah, Introduction, p. 12,
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In spite of this, this book received so much popularity and favourable
response that notable scholars (‘ulama) wrote commentaries and glosses on it,
c. g., ‘Allama at-Taftazani and Mir Sayyid Sharif, Tashkubra Zadah, Hasan
al-kafi Aq Hisari, Shamsud-Din Quhistani and Ibrahim Bukhari, etc. Until
the last century this book occupied a prominent place in the syllabi of Arabic

Madrasas in Afghanistan and Transoxiana, as Maulana Abdul-Hayy
observes :-—

Kl 9 Waa Re Y \=1 89 103 9 1ylgxal eadlelyale 30N (8 @ gnal Olglgsls
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In India too this book was extremely popular, and Maulana Muhammad
Hasan Sambbhali, one of the gloss writers of the Hidayah, wrote a comment-

ary on it. Therefore, in view of its utility and celebrity ‘Allama Ar-Riyadi
also translated it 1n verse to facilitate its memorization by the students.

This book begins with a preface which contains defiritions of various
technical terms of Islamic jurisprudence and their ahkam. Afterwards there
are eight chapters on Fara’id (15), Wajibat (21), Sunan (27), Mustahabbat
(23), Muharramat (14), Makruhat (59), Mubahat (11), and Mufsidat (5).

This 1s, 1n brief, a description of the book. After the above analysis the
Dr. Nazir’s observation that

“Kidani’s important book 1s al-Khulasah, in which he has discussed that
the raising of (the) 1index finger, while pronouncing the Kalima in prayer, is
not permissible.””

needs no further comment,

10. The Hashiya bar Sharh-1-Chaghmini

. Mahmud ibn Muhammad ibn Umar al-jaghmini compiled a concise
book on hat’at-1-basitah, which 1s generally known as Mulakhkhas-t-chaghmina.
'I'his Mulakhkhas became very much popular among the students in Arabic
Madrasas, and a large number of eminent scholars wrote commentaries on

it,e. gd.,

1. Qadi Zadah Rumi, 2. Kamal-ud-Din Turkmani, 3. Fadl-ul-lah
‘Ubaidi, 4. Mir Sayyid Sharif Jurjani, 5.  Sinan-ud-Din Yusul generally
called Qara Sinan, 6. Muhammad ibn Husain ibn Rashid Mashhadi, 7.
Maula ‘Abd-ul-Majid, 8. Badr-ud-Din Thabiti, 9. ‘Abdul-Wahid ibn
Muhammad and 10. Muhammad ibn Muhammad ibn Abu Talib, known
as Humam the physician.

But universal popularity and admiration were destined for the com-
mentary of Qadi Zadah Rumi, which he wrote in the year 815 A. H. and
dedicated to Ulugh Beg Mirza. This commentary, which 1s generally known
as ‘Sharh-i-chaghmini, is even to-day included in the prescribed courses of

15. Ibid, p. 11.
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studies of Arabic Madrasas, and numerous writers wrote glosses on it, e. g.
1. Fath-ul-lah Shirwani, 2. Maula Sinan Pasha, and g. ‘Abd-ul-‘Ali
Barjandi.

In India also a number of scholars wrote glosses on the Sharh-i-Chagh-
mini among which that by Shaykh Wajih-ud-Din Alavi Gujarati (died 1n
998 A. H.) was the most cclebrated. Azad Bilgram:i has included
(18 sasika 7y 4pila’’ IN the list of his numerous works.

Similarly, Imam-ud-Din Ar-Riyadi, who was in fact an Imam (authority)

on this subject, also wrote a gloss on it, which he frequently refers to in his
book ¢ Tasrih’.

The Sharh-i-Chaghmini that 1 possess is an edition of Mujtabai Press,
Delhi, published with the marginal notes of Maulana ‘Abdul Halim in 1316
A. H. It contains extracts from the glosses of the following scholars :—

1. Tmam-ud-Din Ar-Riyadi, 2. ‘Abul ‘Ali Barjandi, g. Maulana
Muhammad Sa‘d-ul-lah, 4. Maulana Muhammad Amin-ul-lab, 5. Mulla
Sadr-ud-Din Shirazi, 6. Baha-ud-Din ‘Amili, 7. Mulla ‘Ismat-ul-lah
Saharanpuri, 8. Shams-ud-Din Khalkhali, 9. Mir Sayyid Sharif Jurjani,
ro. Maulana Fasih and 11. Maulana Muhammad ‘Abdul Hayy.

But the quotations from the gloss (Hashiya) of Ar-Riyadi are more nu-
merous than those by any other.
11. The Rusala-i-Bayaniya:

This is one of the extant works of Ar-Riyadi which was originally written
during his student life, but due to some oflicial duties assigned to him by the
Royal Court, he could not arrange it till A. H. 1107. In this year, when
Zeb-un-Nisa Begum, the daughter of ‘Alamgir, came to know of it, she asked
him to complete it, as the author himself says after doxology :(— t
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16. Ala’athir-ul-Kiram, p. 197.
17. 'The Risala-s- Bayaniya, pp. 2-3.
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One Ms. of this treatise is preserved in the Nadwa Library (Nawab ‘Ali
Hasan Khan’s Section) in a collection of seven trecatises (Nos. 2151—2157).
It comprises 16 pages and was transcribed by Ahmad ‘Ali in four hours, as

the colophon shows : —
- _5....3 sz.n.b VY o AAw «._.nw_}; LS)@"S )LG&- 6\..,.':').9).3 L}f-.)m.;l u.plf.

There seems to be some oversight in the reading of the Ms. too. For
instance, the word _:»; occurring in the reading of the learned Doctor

e @ ole [E1ay 8 v is in reality i)l (see above).8 The year 1007

6ught to be 1107 (o 3 Ll 5 L),

12. The Risala-1-T ahqgig-1- Ayat-ul- Wudu.
The Qur’anic verse relating to ablution is the following :—

5 G5l ) o Kiily wKesm 5 sdutli sshall JI 58 130 1l 5 3llesly

(O you who believe ! when you rise up to prayer, wash your faces, and
your hands as far as elbows, and wipe your heads, and (wash) your {eet

to the ankles ;)
Imam Razi has enumerated forty-one problems under this verse in his
commentary, Mafatih-ul-Ghaib, commonly known as Tafsir-1-Kabir, and the

main problem is whether a Muslim, while performing ablution, should wash
his feet or perform ‘mash’ (i.e. wipe over them with his wet hands). There

15 a difference of opinion among the jurists on this point. This controversial
1ssue has been described by Imam Razi as follows :—

£
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It 1s just probable that Ar-Riyad: discussed this particular problem and
supported his point of view 1n this treatise.

13. The Risala-i-Badi‘iya.
As the title suggests, it must have been a treatise on mple. I am afraid
by his definition of p2iple as “the science whereby is known the manner of

3

adapting language to the requirement of the case,” Dr. Nazir has confused
between Badi* and Balaghat, of which the former is a branch. The definition

18. Lmploying antithesis between i8] and Lon) -
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given by him is that of Balaghat. The author of the Talkhis says :
1942 L - Jbedl axia) azi e r)’\i)l SasNI g

Whereas Badi‘ ought to have been defined as the science whereby are
known the manners of beautifying the language, as the above author says :—

20 C:\..\.:H P.Lf- CJ\.W.?:ZH o}?-_j clg g_ﬁjxal»}

Similary, the author of the Hada’ig-ul-Balagha observes :
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Besides, I am unable to agree with Dr. Nazir that this treatise ‘‘should
be regarded as a supplement to treatise No. 11’7, 1. e. Risala-i-Bayantya, be-
cause Badi 1s an independent science. It is not a branch of Bayan. Hence
it is that Ibn-ul-Mu‘tazz, the originator of this science, compiled a book
exclusively on this subject and entitled it ““Kitab-ul-Badi’’. There were other
scholars too who produced works confined to this subject alone, e.g., Abu
Ahmad Hasan ¢Askari, Shihab-ud-Din Ahmad and Shaikh Mutarrazi, etc.
Likewise. Badi‘iyat-ul- Udaba have been composed exclusively on this science
in metrical form, among which Badi‘tye bv Jalal-ud-Din Suyuti, which he
originally named Nazm-ul-Badi‘, is well-known. Therefore it is incorrect to
consider this treatise as a supplement to the Risala-i-Bayaniya.

14. The Risala-i- Manzum-un-Nujum.

This treatise in Persian verse was written, as Ar-Riyadi says himself, as
an 1ntroduction (madkhal) to the science of stars. Numerous scholars have
written introductory text-books on this science under the title ‘al-Madkhal’;
out of them the following are worth notice :—

1. Khwaja Nasir-ud-Din Tusi, 2. Abu Ma‘shar Balkhi, 3. ‘Abdu‘l-
‘Aziz Qabisi, 4. Koshiyar ibn Laban-al-jili, and 5. Abu Talib Mufaddal
Lughawi.

Khairullah, the younger brother of Ar-Riyadi, also composed in A.H.
1150 a treatise on this science under the title Madkhal-ul- Manzum fi ‘Ilm-in-
Nuwjum. It was Maulana Sayyid Sulaiman Nadwi who first discovered a
Ms. copy of it in the Nadwa lLabrary, The reader is referred to Ma‘arif,
September, 1950 where the Maulana has given a detailed description thereof

(Pp. 215-217).
I am unable to subscribe to the view of Dr. Nazir that “it is most prob-

able that he (Khairullah) must have had his elder brother’s Madkhal before
him while completing this treatise.”” Because Khairullah himself says :—

foaﬁ.ﬁ- uét‘.'é ).rg r,,.la'.:' ).3 v\é) F"JS leb J\&.Fj (J":'"A"' Ao _’5
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19. 'The Talkhis, p. 4. 20. Ibid, p. S.
21. The Hada’sq-ul-Balaghah, p. 59.
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i. €. he had before him while composing thistreatise in A-H. 1150 some gadim
(ancient) Madkhals; so i1t seems improbable for him to characterise his elder
brother’s Madkhal as gadim, who was only his contemporary and had been
living, according to Nata‘lj-ul-Afkar, quoted by Nuzhatul-Khawatir, upto
A.H. 1145. In my opinion, by ‘qadim’ Madk hals Khairullah means those of
Nasir-ud-Din Tusi and others of the ancicnt times.

15. The Risala-1-Mir at-ul-Mawagif.

As the title indicates, 1t must have been an introduction to Mawaqif. 1
am aware of the following books under the title “Mawaqif’’:-

1. Mawagqif-ul-Ghayat i Asrar-ir-Riyadat by Shaykh Abul-*‘Abbas Ahmad
al-Boni al-Qarashi, 2. Mawaqif fit Tasawwuf by Shaykh Muhammad ibn
‘Abdul-Jabbar ibn Hasan an-Naghzi as-Sufi, and 3. Mawaqif fi ‘Ilm-1l-Kalam
by Qadi ‘Adud-ud-Din al-Iji.

Of these three books the first two are out of the question, as they
have not been heard of anywhere in this part of the country. Of course, the
Mawagif by Qadi ‘Adud is most popular in Eastern countries, especially in
India, so much so that a number of scholars wrote commentaries on it, e.g.,

1. Sayyid Sharif al-Jurjani, 2. Shams-ud-Din Muhammad al-Kirmani,
3. Saif-ud-Din al-Abhari, and 4. Maula ‘Ala ud-Din ‘Ali at-Tusi.

In India the commentary of Sayyid Sharif al-Jurjani, generally known
as Sharh-1-Mawaqif, has been extremely popular and numerous scholars wrote
glosses on 1t.  Out of them the following writers are worthy of note :-

1. Shaykh Wajih-ud-Din ‘Alavi Gujrati (died in A. H. gg8), 2. Mulla
‘Abdu‘l-Hakim Sialkoti {died in A. H. 1067), g. Mir Mubammad Zahid
al-Hirawt (died in A. H. 1111), 4. Hafiz Aman-ul-Lah (died in A.H. 1133),
and 5. Maulana Nur-ud-Din Ahmadabadi (died in A. H. 1155).

It is very probable that Ar-Riyadi wrote, according to the practice of
his contemporaries, an introduction (or gloss) to Sharh-i-Mawagif under the
above title.

16. The Risala-i-Nisbat Muthannat wa Muthalluth bit-Takrar.

Reference has already been made to Hidayat-ul-Hikma and 1ts various
commentaries (Vide No. g). The book was divided into three parts (agsam)
dealing, respectively, with l.ogic, Physics. and Metaphysics. The second part
was further subdivided into three parts, (Funun) of which the fustis on the
General properties of matter (pleVT emaled sV all) This fun contains ten

sections (Fusul). The opening section establishes the infinite division of
particles of matter and thereby disproves the existence of ““atoms” (o3,5,21,>)

or ¢35y cly»>1 i.e., minute particles of matter incapable of further subdivision.

As is known, the basis of Aristotelian philosophy, and especially ofits physics,
1s the fundamental conception that “the primordial stuff of the universe is the
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formless matter (hayula) and form (surat). This, the peripatetic philoso-
phers, especially their Muslim followers, sought by proving the infinite
division of any particle of matter. Hence the importance of the first section.

(‘5“;;23Y S £ 52l du:g!‘_j)

The author of Hidayat-ul-Hikma was content with giving only two proofs
for the infinite division of bodies. But subsequent writers vied with one an-
other in supplying more and more proofs, and in this arduous task sought the
help of Euclidean Geometry. The great Dawani invented a new proof for
the continuity of material bodies (pluaVl Jlail), which in its turn leads

to the disproof of ““atoms’ (e5,5 ,.als.a) This ingenious proof was taken

by Mulla Sadra and incorporated into his additional proofs (ten in number)
for the infinite division of material particles and the continuity of corporeal
bodies (sluaVl Jlail). According to Mulla Sadra, this proof runs as follows:-
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Thus the question whether bodies are continuously extended or are
made up of atoms reduces to the geometrical problem: ““Is there any ration-
al number such as m/n (where M and N are any positive integers) whose
square 1s the positive integer 2?7 A brief proof of this mathematical problem
is given in modern times by Prof. G. H. Hardy in his ‘“A Course of Pure
Mathematics”, p. 6. But Muslim thinkers also attempted this problem and
offered a number of solutions with the help of arithmetical books of Euclid’s
elements. As many as five solutions of this diflicult but important problem
have been quoted by Maulana Abdul-Hayyin ,, Uy Sliel @omxes 3 _acend] acns

(pp. 198 -199).

Imamud-Din Ar-Riyadi also tried to solve this problem, but an expert
mathematician, as he was, he would not be content with confining his atten-
tion to the case of square root only. He also discussed the problem of cube
root (,,,5J0L clw),i.e., a number or magnitude multiplied by itself and

the product so obtained multiplied again by the same magnitude. This
problem takes two forms : —

(a) To prove that the cube root of 2 is irrational, i. e. there is no ration-
al number m/n (where M and N are two positive integers) whose cube is 2.
This was comparatively easy.
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(b) To find the cube root of 2. Whereas the square root of 2 can be
geometrically effected, the extiaction of cube root of 2 is very diflicult, nay
impossible, with the help of a simple ruler and compass. Or, what is the same

thing, to find two mean proportionals X and Y between two given magni-
tudes a and b such thata: x ::x :y 1y : b?,

This problem known as Delian problem baflled the intellects of ancient
Greek mathematicians as well as early Muslim geometricians. In the past
centuries thcy occupied themselves with this problem.  For instance,
Banu Musa wrote a geometrical treatise “‘J5aV¥! dolus &5,2 oS, recently

published by Dairatul-Ma’arif, Hyderabad, in which he tried to solve this
problem, as Qifti says:—
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Such an important and thought-provoking problem could not escape the
attention of the famous mathematician Imamud-Din Ar-Riyadi, and so he

appended to the problem of proving that 2 has no rational square root
(Lo, KL Sl Copawr alian) the old Delian problem to find the cube root of 2.

This was the subject-matter dealt with by Ar-Riyadi in this treatise. A
word or two for the explanation of ,, SJU slis cwws and 5 L clis |

would reproduce the explanation given by Maulana ‘Abdul-Hayy. He
Says :—-
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And on this analogy he further defines (,, S clie =..3) as follows 1 —
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The learned Doctor’s remark that “Riyadi seems to have added the
problem of ~l:. and attempted to find out the relation ~...i bectween sl

and &la.”’, instead of clarifying the terms, has further confused their imports.

17. The Tusrih

The book which has kept the name of Ar-Riyadi alive till today 1is the
Tasrth. It is a commentary on the Tashrik-ul- Aflak composed by the versatile
scholar Baha’-ud-Din ‘Amili in A. H. 1030 on astronomy. The general
scheme of this book is similar to that of Mulakhkhas-i-Chaghmini. It compris-
es a preface, five chapters and an appendix. The preface opens with the

52 “(lii‘ti (Cairo edition), p. 287.
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description of the composition of the universe. The author says that it is
composed of thirteen spheres whose form is like one ball in another. Owver
and above all is the sphere of the spheres or the smooth sphere (falak-i- Atlas),
then the sphere of the fixed stars, then the spheres of the seven planets (i. e.,
Saturn, Jupiter, Mars, the Sun, Venus, Mercury and the Moon). Below
the sphere of the moon is the sphere of fire, then that of air, then that of
water and lastly the sphere of the Earth, which occupies a central place.
The spheres of the nine heavens are actually round, while those of the four
elements are not such, particularly the sphere of the earth whose surface is
uneven, but this uncvenness does not make it apparently unspherical.

The preface concludes with two interesting problems:— (1) If the water is
carried above to a considerable height, its quantity would be diminished.
(2) If from a certain place a man starts westwards, another eastwards, and
a third one stays there, till the first two meet again at the same place after
going round the earth, then if the day of their meeting is Friday for one who
stayed, i1t would be Thursday for the one who started to the west and Satur-
day for the one who proceeded to the east. The latter problem is today an
established fact, and there is a particular longitude called the International

Date Line, after crossing which the navigators have to adjust their watches
and calendars.

The first chapter deals with the Great Circles which are generally used
in astronomical calculations. They are ten in number as given below :—
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The second chapter deals with the structure of the spheres of the seven
planets. Each major sphere consists of a number of minor spheres, techni-
cally called hawamil and tadawir (i. e., eccentrics and epicycles), etc. In
this way the number of the major spheres is nine; while that of thg minor
spheres used 1n astronomy is twenty-four or twenty five.

The third chapter opens with the rate at which different spheres rotate
round their centres or in modern terminology, about their axes and it ends with
different phases of the moon and a description of the solar and lunar eclipses.

The fourth chapter gives a description of the earth and its seven climes.
The fifth chapter contains a description of morning and dusk.

The appendix deals with the Meridian and the methods of finding out
the direction of the holy Ka‘ba.

This brief description of the contents of the book will throw light upon

its worth and value, and will justify the praise the author himself has expres-
sed about the book.
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Mulakhkhas-i-Chaghmini and its commentary were standard works,
hence unintelligible to the beginners. So ‘Amili compiled his Tashrih-ul-
Aflak, keeping in view the intellectual level of the ordinary students. There-
fore, this book received unusual popularity among the students of astronomy
and numerous scholars wrote commentaries on it. First of all one of the
disciples of the author called Khalkhali wrote his commentary, of whom Mulla
‘Ismat-ul-Lah Saharanpuri says :-

Am‘O& Jﬁdginww JL?:” (:)La}” Lg u—jn./.:.m“ o-:\-d)k.'b,:}& S—M'&-H U-é-‘-:‘ A"J‘.“ J;S_’
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Then came Shadman Balkhi and he prepared his commentary, to which
Ar-Riyadi has referred in his Tasrih i~
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In India two commentaries became gencrally successful : one by Mulla
Ismat-ul-Lah Sharanpuri which he wrote in A.H. 1086, and to which he gave a
historical name, Bab-u-T ashrih-i-Aflak, as he himself says :-

oS5 Am ko Jo aten w3 N Y CSKhe Ogmy LAl 3 oy e Al azzil U
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and the other by Ar-Riyadi entitled Tasrik which he extemporized hasuly in
A.H. 1103 at the request of his friends. The last-mentioned was received with
universal appreciation by teachers and the taught alike, hence 1ts numerous

. editions have been published, and even today it is included in the prescribed
courses of study for the Arabic Examinations in the Punjab and U. P,
besides the syllabi of dars-1-Nizami.

18. The Tarshth.

Ar-Riyadi wrote afterwards a gloss (hashiya) on his 7asrik, under the
title Tarshik which has been mentioned by the gloss-writers. Dr. Nazir
Ahmad says that “Maulana Hafizullah, the teacher of Maulana Sulaiman
Nadwi, has referred to Riyadi’s Tarshih in his Hashiya on Tasrih”. 1am
unable to agree with the Doctor, because the original words of Maulana
Sulaiman Nadwi are as follows

é)ﬁa-.‘ 4.3...‘:';(?- ‘\ful;-) ..2 l,,)/osl.&:d c e o s o H_.-.’-lqa an 15.3.&@- L’J_g.a Saed d__)“m”
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23. The Tasrih, p. 4. 24. Bab-u-Tashrih-il-Aflak, p. 3.
25. The Tasrih, p. 25. 26. The Ma‘arif, April 1936, p. 249.
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On the other hand, Maulana Hafizullah himself says that when he
succceded in finding the original copy of the author’s gloss, which was extre-
mely rare, he did his best to correct it along with the original book and
supplemented it with useful glosses.

.3_}.,4354..” \g> d,a?:né Z\LG‘N S gon )] ‘J;\ s @, L) Osdlﬁﬁ.’.-aub U:“ &\32132.‘ |_3
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Now turning to the Tasrih, we find that Maulana Hafizullah has given
no less than one hundred and sixty-six quotations from Ar-Riyadi’s Gloss.
There is hardly a single page on which three or four quotations are not given.
There are even pages where all the glosses have been taken from that of Ar-
Riyadi; for instance, take the case of page No. 24, which comprises seven
glosses, and all of them are taken from Ar-Riyadr’s Tarshih.

19. The Mafatih.

The subject-matter of this treatise bas been specified by the author him-
self that 1t was a commentary on the first Surah of the holy Qur’an. The
original words are (a£\ 5y ~w2s).  While giving this title to his comment-

ary Ar-Riyadi had probably before him the commentaries of Fakhr-ud-Din
Razi and Jalal-ud-Din Suyuti, which have been named by their authors
Mafatih-ul-Ghaib. ‘The correct reading in the Baghistan 1s “Mafatih” and
not ‘‘Miftab”’ as read out by Dr. Nazir.

20. The Risala-1-Mayma‘-ul-Bahrain.

At present 1 am not in a position to determine its subject-matter, as

writers prior to Ar-Riyadi have written books under this title on various
subjects, such as,

{

(1) Mayma‘-ul-Bahrain by Jalal-ul-Din Suyuti on Qurfanic exegesis.

(2) Mayma‘-ul-Bahrain by Shamsud-Din Muhammad Sanjari on mysti-
C1S11.

¢r

(3) Majyma‘-ul-Bahrain by Tbn-us-Sa‘ati Baghdadi on Hanalfite jurispru-
dence.

21. The Sharh-i- Manazir-1- Uglides.

Dr. Nazir left this book without any comment. The subject-matter
of this book is the scicnce of Optics. Optics was a branch of Applied

Mathematics, according to Muslim philosophers. Muhaqqiq Tusi says in his
Akhlag-1-Nasir =~

A >4 C)uig- ) FL; C.B_;é L I Y C)«; sl oolay r'l:- Uge! L]
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27. The Tasrih, p. 75. 28.  Akhlag-1-Nastri, pp. 15-16.
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The logical definition of the science of al-Manazir, as understood by
Muslim scientists, has been given by Shams-ud-Din Amullwm his Nafa‘is- ul-
Funun as follows :--

Canded g 3] ean dula g 9! A.‘&/Ls..Lc Ghewl ayle O 9 bl l’"L‘C
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(‘Ilm-ul-Manazir is the science which deals with the faculty of seeing and
tells how it perceives the visible objects!)

This 1s what we understand now-a-days by Optics or, to be more precise,
Geometrical Optics, (as Physical Optics i1s taken to be true and summarily
dealt with in the preface).

It 1s not known who founded this science nor who was the fi1st to write a
systematic treatisc on Optics. But the oldest text-book known to us is the
Optics of Euclid. It 1s a kind of elementary treatise on perspective and it
may have been intended to forearm the students of Astronomy against
paradoxical theories. It beglns in the orthodox fashion with definition based
on the Platonic theory of visionary process.

Ptolemy also wrote a treatise on Optics in five books. 1t was translated
into Arabic, and from the Arabic version the Latin translation was made in
the twelfth century. But universal recognition was reserved for Euchd’s
Optics, and Pappus 1ncluded 1t i1n the collection of works known as Little
Astronomy (Mutawassitat), generally taught after Luclid’s “Elements” but
before Ptolemy’s ““Almagest”.  Euclid’s version of the book was discovered by
Heiberg in two manuscripts, one at Vienna and the other at Florence. He

published it in 1895 in Vol. VII of the Heiberg-Menge text of Euchd.

But Euclid’s Optics was later reedited by Theon of Alexandria in the
fourth century A. H., and it was probably Theon’s recension that was trans-
lated into Arabic. The name of its Arabic translator is not known, but the
book was received with general recognition and was included among ¢ Muta-
wassitat”.

In the fifth century A.H. Ibn-ul-Haitham wrote another book on Optics
under the title Kitab-ul-Manazir with the help of the two Optics (i. e. of
Euclid and Ptolemy), as he himself says :-

Slal azely gwanelhy 9 pea 81 G257 L LBLLI phe dd aasd Gl sl
30 _ gnabley G5 e 50532001 oY1 aSEL
(The fifth i1s a book on Optics in which I epitomized the Optics of Euclid

and Ptolemy and supplemented it with the contents of the first book of
Ptolemy’s Optics, which has been irreparably lost).

T ey . T S b s o et b

29.  Nafa’is-ul-Funun, Scction 2, p. 170.
30.  1bn Abi Usaibi‘ah, Vol. 2, pp. 93-94.
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Ibn-ul-Haitham (or al-Hazem, as he has been called by Bacon) was
considered the last word on Optics in medieval times. His book Kzitab-ul-
Manazir was commented upon in seventh century A. H. by Kamal~ud-Din

al-Farsi under the name of Tanqih-ul-Manazir.

Fortunately, this monumental work of a Muslim genius was published by
Dairat-ul-Ma‘arif, Hyderabad in A. H. 1359 in two volumes.

But as I have said above, universal recognition was accorded only to
Euclid’s Optics. In the seventh century the Arabic text of Euclid’s Manazir
was cdited along with other treatises of the “Little Astronomy’’ by Nasir-ud-Din
T'usi, who wrote valuable notes on Theorems Nos. g, 8, 10, 26, 28, 43, 48 and
61 of the book. Ever since his time this book has attracted the attention of
scholars. It was lithographed at Delhi some thirty years ago But a
beautiful edition of this book, along with other translations of Mutawassitat
has been recently published by Dairat-ul- Ma‘arif, Hyderabad.

It has been pointed out above that Optics is closely rclated to Astrono-
my. Ar-Riyadi has repeatedly made reference to this science. For instance,
he refers to Euclid’s Optics in the fifth chapter of the Tasrith on Morning and

Dusk :—-
3 _ LUl G pedaldl ¢zl

(As Euchid has stated in Theorem 3 of Optics).
At another place he refers to Ibn-ul-Haitham’s Optics and says :(—

32_')19.“-0.}' L.gl:S‘PLé f;:%” og‘ ale C)“,}:’LS#

(As has been proved by Ibn-ul-Haitham in his book on Optics).

Similarly, he refers to Tusi’s edition of Euclid’s Optics in  his Gloss
Tarshih :—

Uw}h” uﬂ:’:uu )Blfm.” )‘?); CJM dl.o uaﬂﬂ Lf-"“' )lé‘l;o.” P.LC- C:::A L}S ‘j&?:gYLJ/
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(As will not be unknown to one who pursues the study of the science of
Optics, especially the investigations of what is in Tusi’s edition of Optics).

Keeping in view the extraordinary importance Optics enjoys. it was
natural tor Ar-Riyadi to write a detailed and comprehensive commentary on
Euclid’s O#tics under the title ‘Sharh-i- Manazir-i-Uglides” .

The correct pronunciation of Euclid is either “Uglides” or ““Icludes”.
(1. L. Heath, “Thirteen books of FEuclid’s Elements”, Vol. 1. P. 6),
“Ugledas,”” as given by Dr. Nazir, is incorrect.

Moreover, the correct translation of the term ‘Shakl’ occurring in Ar-
- .’ - L
Riyadi’s words .l Siylea 3 cmaiaf is theorem, and not figure, as given

by Dr. Nazir.

31. 'T'he Tasrih, pp. 67-68.
32. 1bid, p. 29. 33. Ibid, p. 67. Gloss No. 1.
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22, The Sharh-i-Sharh i-Kulasatul-Hisab

Mention has already been made of the Khulasat-ul-Hisab and its commen-
tary by Ar-Riyadi’s father Lutfullah Muhandis, and 1t has also been said
that Ar-Riyadi wrote a gloss on the Sharh-i Muhandisi. (Vide No. 7).
Now it is just possible that this Skark may be 1dentical with the Hashiya, or
some independent work., Since the Khulasat-ul-Hisab was the only book
current in India on Arithmetic, it 1s very probable that Ar-Riyadi, in order
to display his extra-ordinary merit in the subject, wrote a commentary on
his father’s commentary besides his gloss.

23. The Kitab-ul-Kurah wal-Makhrut wal-Ustuwanah.

Astronomy is closely related to Spherical Geometry.  Hence from
ancient times mathematicians and geometers have occupied themselves with
the investigation of properties of spherical figures. It 1s not known

who first wrote a systematic treatise on Sphaeric. To Tannery it was Eudoxus,
the originator of the theory of Concentric Spheres, the very basis of Ptole-
mian and Muslim astronomy, Loria, on the other band, is very sceptic
about this suggestion. However, Autolycus is the earliest Greek mathema-
tician from whom treatises on Sphaeric have entirely come down to us, next
being Aristarchus and Archimedes. But there are strong reasons to believe
that there was already in existence in his time a text-book on the Flementary
Geometry of the Sphere.

Two works of Autolycus on Sphaeric are extant, one ‘“On the Moving
Sphere” (& .l o )1 ol:S7), and the other “On Rising and Setting”

(%)l 9 &y.hjl w57 ). They wereincluded by Pappus in ““Little Astronomy”’

(al-Mutawassitat ). Next comes the famous Fuclid, author of the immortal
‘Elements of Geometry’. Euclid’s book on Sphaeric was designated by him
as ‘“‘the Phaenomena’”. Then comes Aristarchus with his “Sizes and dis-

tance of the Sun and the Moon” ({g:ax 3 2 Al > @ <ST), Hypsicles with
his *““Ascension” (plaadt g 5" ), Theodosius with his Sphaerica, besides “On
Habitations™ (55 lwedl iS5 ) and “On Days and Nights™ (L) 5 2L ¥ oS7),
Menedaus with his Sphaerica ( ,.5 Y1 ol.z5 ) and lastly Archimedes with his
monumental work “On Sphere and Cylinder”x1,L.Y1 4 o SIIolz5”. But univer-

sal appreciation was reserved for Sphaerica of Theodosius, Sphaerica of
Menelaus and *‘On Sphere and Cylinder’ of Archimedes.

Some scholars include “The Conics” ((wiby ,>xadll:S” ) of Appolonius also

in the “Little Astronomy” (al- Mutawassitat).

These component treatises of ““Little Astronomy” were translated into
Arabic in the grd century A. H. Muslim geometers and astronomers wrote
commentaries on them Some of them are extant, and others have perished.
But the texts of the treatises were edited by Muhaqqiq-i-Tusi in the #%th
century A. H. or 13th century A. D. Fortunately, the collection of Tusi’s
Mutawassitat was published by Dairat-ul-Ma’arif, Hyderabad, under the title
Rasa’il-ut- Tusi in two volumes in 1358-59 A. H.
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References frequently occur to these standard texts on Spherical Geo-
metry in astronomical treatises, including the Tuasrih of Imam-ud-Din Ar-
Riyadi. For instance, while giving an elucidation of the third Great Circle

(ansy ¥ SV 55l. o, 515) Ar-Riyadi says :(—

34_ JoYI

(As it has been proved in Sphaeric that if a Great Circle passes through
the two poles of another Great Circle, the latter will pass through the two

poles of the former).

Similarly, he refers to ‘“the sizes and distance of the sun and the
moon’™ (g Ax 3 Gl e, 8 w1z57) of Aristarchus as follows :-

-
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(As has been proved by Aristarchus in his book, if a smaller sphere
receives light from a bigger one, more than half of the smaller onc will be

illuminated).

As the study of “Little Astrcnomy’’ was indispensable for a student of
Astronomy, and at the same time the book was very bulky, Ar-Riyadi wrote
a compendium of necessary propositions on Sphaerics. He also supplemented

it with necessary properties of Cylinder and Conics. References very fre-
quently occur to the latter in the discussion of eclipses. For instance, he

defines a Cone as follows :—

_,, - e . a - - e od () ﬁ ... -
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(A Cone is a solid figure bounded by a circle which is its base and a
surface which ascends from it (the circle), gradually becoming narrower 10 a
point which 1s 1ts vertex).

Thus all necessary problems were collected by Ar-Riyadi in a tréatise
named by him Kitab-ul-Kurch wal- Makhrut wal-Ustuwanah.

The following points need consideration :--

(v) Due care has not been taken in presenting the famous problem that
the ratio between the highest mountain and the diameter of the earth is the
same as between one-seventh of the breadth of a barley seed and the diameter
of a sphere having a circummference equal to a cubit. Dr. Nazir Ahmed
has described it as

““I'he proportion between the carth and the highest mountain is the
same as between the diameter of the circumference of the hand and one-
seventh of the breadth of a barley seed.

34. Tasrik, p. 23. 35, Ibid, p. 50. 36. lbud, p. 52.
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(2) Qazi Zadeh Rumi, I am afraid, never wrote any margin (or gloss) to
the Skarh-1-Chaghmini, as has been claimed by Dr. Nazir Ahmad.

(3) The correct equivalent of the Arabic term al-Ustuwanah is cylinder
and not pillar as translated by Dr. Nazir. ‘A sutun” or a pillar in architec-
tare is quite different from ““ustuwanah” or a cylinder in Solid Geometry,

(4) Dr. Nazir Ahmad observes : “Imam-ud-Din Riyadi has supported
the view-point of Muhaqqiqg-i-Tusi and others in a treatise which he has
referred to in his Tasrik. It is just possible that this treatise might be identi-
cal with the Ritab-ul-Kurah because :

(1) The title of the treatise indicates that it was somehow connected
with the spherical shape of the earth.

(2) The treatise mentioned in the Tasrih should necessarily find men-
tion along with the complete list of his book given in Baghistan.”

I am unable to agree with him. As regards his first argument, I would
remark that the spherical shape of the earth may be connected with the word
““al-Kurah’’, the first part of &ilsbu Vi b o 3l 90,K1 &S, but what about

the implicauons of al-Makhrut (cone) and al-ustuwanah (cylinder) ?

The sccond argument is also not convincing because there are other
treatises too written by Ar-Riyadi which are not included in the list given in
Baghistan, though they are mentioned in the Tasrithi. For instance :-

(1) Ar-Riyadi wrote a book under the title “Qut-ul-Augat” as a com-
mentary on his father’s tract Auqut-us-Salat, which he has mentioned in his
T asrih (vide the Tasrth, Mujtabai Press, Delhi, p. bg).

(i1) The eccentrics rotate round their centres with a velocity not uniform.
This problem had baflled old astronomers. Muhaqqiq-i-Tusi and Qutb-ud-
Din Shirazi tried to solve this difficult problem by assuming more component
spheres (aflak-i-juz’iya). Ar-Riyadi refers to a treatise of his own on this

problem (vide the Tuasrih, p. 43, n. 5).
24. The Diwan-1-Ash‘ar.

Ar:Riyadi was also an accomplished poet, as is evident from the notices
given in the biographical works, e.g., Nishtar-i-“Ishq, Subh-i1-Gulshan and Makh-
zan-ul-Ghara’tb. He had also compiled a Diwan (collection) of his poems,
which is not found anywhere today. Pieces of his poems are scattered
here and there in the Baghistan. Besides, three coupletsare also given in the

Tasrih.
25. The Baghistan.

Dr. Nazir has mentioned one more book Insha-i- Digar, commenting that
““these seem to be miscellaneous writings not compiled under any separate
title”. But Ar-Riyadi’s original words c..lobs ;) a8 Olwély SR LSl
indicate that the Insha-i-Digar is not different from the Baghistan because :

(1) There is no “Waw-i-‘Atifah” between Insha-i-Digar and Baghistan.

(2) ““Insha-i-Digar” taken separately is meaningless.



