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The available Indian literature on mathematics during 1400-1800 A.p. can be
broadly classified into two main categories. In the first category belong the
Sanskrit works, or the works written in scripts of the regional Indian languages.
Though the scripts are different, the language of these scripts is mainly Sanskrit
and bzars Indian tradition both in content and character. The major portion
. of thess works are commentaries on the works of Sirya Siddhanta, Aryabhatiya,
Lilavati, Bijaganita, Siddhdnta Siromani, and soms other well-known works
of the ancient pariod, and contribute little to the knowledge of mathematics.
The commentators of this pariod were parhaps content with the preservation
and transmission of knowledge from one generation to the other. Their studies
gave soms impetus to the studies of the scholars like Miadhava, Parameévara,
Nilakantha, Sankara, Jyesthadeva, Acyuta Pisirati, etc., for about 500 years
starting from fourteenth century A.0. These scholars made some break-through
by introducing the idea of series in calculating the value of pi, sine-table, dis-
covery of the sine and cosine series and made many other innovations. The
second category of mathematical literature constitute the Persian and Arabic
works developzd mostly under the patronage of the Mughal rulers. These were
mainly written for readers of Persian who knew no other language and had no
access in standard Sanskrit, Persian and Arabic mathematical works. Many
standard mathematical works were brought here from outside India. Some
scholars tried to translate or write commesntaries on the available works without
trying to correlate with the available Indian knowledge. A few scholars like
Munig§vara, Kamalikara, Jagannith Pandit tried to make a synthesis of the
available knowledge but their contribution appears to be negligibly small. The
real contribution lies in the effort of Raja Jai Singh who used the observatories
at Dzlhi, Jaipur, Mathura, Banaras and Ujjain to prepare accurate astronomical
tables. 1In the paper, an attempt has been made to make analysis of these two
categories of mathematical literature if the period. '

The Indian literature on Mathematics during the period 1400—1800 A.p., as
available now in different oriental libraries, can be broadly classified into two diffe-
rent categories. To the first category belong the sanskrit works, or the works written
in scripts of the regional Indian languages. Though the scripts are different, the

"‘Pap:r presented at National Seminar on “Technology & Scie_nce in India during 1400-1800
AD” held at Indian National Science Academy, New Delhi; April 20-21 1978.



80 : A. K. BAG.

language of these manuscripts is mostly Sanskrit and bears Indian tradition both
in content and in character. The second category of mathematical literature con-
sists of Persian and Arabic works produced mostly under the patronage of the
Mughal rulers. An attempt has been made to make an analysis separately of these
two categories of mathematical literature.

1. WORKS IN SANSKRIT LITERATURE

Thousands of works were written in the period. A few of the prominent works
by well-known scholars have been summenzed to have an idea of the type and trend
of mathematical literature.r - :

Gangidhara (c. 1400), the son of Govardhana and grandson of Divakara,
was an inhabitant of Jambusagaranagar. His commentary Gapitamrtasagari is a
commentary on the Lildvati of Bhaskaracarya. If appears almost verbatim of the
original work.

Madhava {(c. 1400) of Sangamagrama near Cochin was a well-known
scholar in astronomy and mathematics.? He is referred to as golavid by his student
Parames$vara and Nilakantha. His Vepvaroha gives a method for the computa-
tion of the moon and Sphutacandripti accounts for calculation of true moon. He
is also known to have written Lagnaprakarana and Mahajianayana prakarana.
Apart from these works, a number of these verses of Madhava are quoted by later
astronomers like Nilakantha, Somayiji, Nariayana (commentator of the Lildvati),
Sankara (commentator of Tantra Samgraha), etc.

Paramesvara (c. 1430), a resident of South Malabar in Kerala, was the
student of Rudra, Narayana and Madhava. He is well-known for his lucid com-
mentaries and knowledge in mathematics and astronomy. Among his works, the
Bhatadipik a (commentary on Aryabhativa of Aryabhata-1), Karmadipika (comm.
on the Mahabhaskariva of Bhaskara 1), Paramesvari (commentary on the Laghu-
bhaskariya of Bhaskara-1), Siddhantadipik @ (comm. on the Mahabhaskariyabhasya
of Govindasvami), Vivarana (commentary on the Saryasiddhanta and Lilavati),
Drgganita (drk system), Goladipika (spherical geometry and astronomy), Grahana-
mandapa (computation of eclipses), Grahanavyakhyadipik a (on the rational of the
theory of eclipses), ¥akyakarana (on the methods of the derivation of the several
astronomical tables) besides others are well-known. Parameg$vara was a practical
astronomer and realised the limitations of previous scholars in the calculation of
eclipses and devised correctlon for finding mean position of the sun, moon, , Apsis,
node, etc. :

Nilakar_lgha Somasutvan (c. 1443—1543) was a student of Paramegvara
and is well-known for his contribution to mathematics and astronomy. He is the
author of Aryabhatiyabhasya, Tantra Samgraha (tantra collection), Grahananirnaya
(computation of lunar and solar eclipses), Golasara (quintessence of spherical dstro-
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nomy). Siddhantadarpana (mirror of the laws of astronomy), Candracchiydiganita
(computation concerning moon’s shadow), Candracchayaganitatika. He has quoted
profusely from the Vedargajyautisa, Aryabhatiya, Paficasiddhiantik i, Brhajjataka,
Brhatsamhita, Siryasiddhanta, Siddhantasekhara, Laghumanasa, etc. He is mainly
an astronomer and well-known for methods of determining corrections, rational
of eclipse correction, procedures for observation of planets with instruments and
for their computation using the data obtained from the observation.

Yallaya (1482), son of Sridharacirya, was the pupil of Sirya.® He is well-
known for his works Aryabhativa, Vyakhyina, (commentary on the Aryabhativa
of Aryabhata), Jyotisadarpana, Kalpavalli (commentary on the Suryasiddhinta),
Laghumanasa Kalpalata (a commentary on the Laghuminasa of Maiijulacarya),
and Gapitasamgraha (a treatise on arithmetic).

Sankara Variar (c. 1500-1560), the brother @and student of Nilakantha
is the author of Laghuvivrti, a scholarly commentary on the Tantrasamgraha.
Sankara seems to have well-versed in astronomy and in following his brother
Nilakantha, It is expressed by Nilakantha in some of the passages that he had
complete faith in his brother in studies of mathematics and astronomy. He
wrote another work, Kriydkramakari, an elaborate commentary on the Lildvati
of Bhiaskara II giving rational and proof of the theorems and formulae. The work
is more or less identical with the Karmapradipaka of Narayana, only difference is
that Sankara’s work is more elaborate.

Jyesthadeva (¢. 1500—1600) is a well-known Kerala scholar on mathematics
and astronomy. His Yuktibhasa (rational explanation) was written to provide
the basic equipment needed for the study of computation of planetary movemets
as depicted in the Tantrasamgraha. The work is divided into two parts, the first
comprising of arithmetic, geometry and algebra and the second exclusively devoted
to the astronomy, spherical trigonometry and allied subjects. It gives the raional
or derivation of all theorems and formulae then in use among the astronomers.

Cakradhara (c. 1500), son of Varuna, wrote his Yantraciniimani, a treatise
on astronomical instruments in four chapters, viz. Yantroprakaranasidhana,
Triprasnadhik ara, Grahianayanadhikara and Prakirmadhyiaya. He also produced a
commentary on his own Yantracintamani.

Jianaraja (c. 1503) was the son of Naganitha of Parthapura. He is well-known
for his Siddhanta-sundara dealing with astronomy. The Sphutadhydya chapter
contains sine table. His Sundarasiddhantabija is another work on algebra which
was written as a sequel to Bhaskara II’s Bijaganita.

Ganega Daivajiia (b. 1507), the son of Kedava Daivajia of Nandigrama
‘(Nandod, Gujrat), was an influential teacher and the author of not less than seven
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works, viz. Brhattithicintamani (treatise on the preparation of lunar calendar),
Laghucintamani (abridgement of bigger work), Buddhivilasini (commentary on the
Lilavati of Bhaskaracarya), Dhruvabhramarta Yantra vyikhyd (commentary on the
Dhrubabhramana Yantra of Padmanabha), Grahalighava (simplification of Plane-
tary computation), Pratodayayantra (special class of astronomical instruments,
Cabuka Yantra, Sudhirafijana Yantra and SiddhantasSiromani vyakhya (a commen-
tary on the Siddhanta Siromani of Bhiskara 11).

Suryadasa (c. 1541), son of Jiidnaraja, wrote two commentaries, viz. Ganitam-
rtakipikd, a commentary on the Lilavati of Bhaskara 11, and Saryaprak dsa-Bija-
vydkhyd, a commentary on the Bijaganita of Bhaskara II.

Ranganatha (c. 1578) son of Ballala and father of Muniévara wrote a commen-
tary on the Saryasiddhanta. The commentary is well-known for its style and lucidity.

Dinakara (c. 1578) wrote three works. His Candrarki deals with true place
of the sun and moon in astronomy in 33 verses. His Khketasiddhi describes methods
for finding the true place of the planets. He also wrote commentary to his own
Candrarki.

Acyuta Pisarati (c. 1580), a non-Brahmin astronomer, mathematician of
Kerala, was a student of Jyestadeva. He, for the first time in Indian astronomy,
incorporated the correction in the Sphufanirpaya and explained its rational elabo-
rately in his work, Rasigolasphutaniti (ed. by K. V. Sarma, Adyar Library, Madras,
1955). The correction was first introduced in Western astronomy by Tycho Brahe
at about the same time. His Karanottama (ed. by Raghavan Pillai, TSS 213, Tri-
vendrum, 1964) deals withl astronomical computation. He wrote commentaries
on Siryasiddhanta, Venvaroha of Miadhava and on his own Sphutanirnaya and
Karanottama.

Visvanatha Daivajfia (1580) son of Divakara Daivajfia was a powerful teacher
and commentator. He comes of an astronomer family which traces his ancestry
back through a long line of astronomers in Maharashtra. He wrote as many as
ten commentaries besides other works on almanacs. The works are Suryasiddhan-
todiharana (commentary on the Saryasiddhinta), Grahakautukodiharana, (commen-
tary on the Grahakautuka of Kesava Daivajfia), Grahalaghavodiharana (commen-
tary on the Grahalaghava of Ganesa Daivajiia), Karanakutihalodaharana (commen-
tary on the Karanakutihala of Bhaskara 11), Mdakarandodaharana (commentary on
the Tithipatra of Makaranda), Ramavinododiharana (commentary on the Rama-
vinoda of Rama Daivajfia), Siromanyudiharana (commentary on the Siddhanta-
Siromani of Bhaskara II), Somasiddhantatika, Vasisthasiddhantatikd and others.

Nrsimha Daivajfia (1586), son of Krsna Daivajiia and grandson of Divikara
Daivajiia Golagrama (Maharashtra), wrote these commentaries, viz, Vasana Vartika,
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(commentary on the Siddhantasiromani of Bhaskara 1), Saurabhasya (commentary
on the Siryasidhanta) and Tithicintamanitik @ (commentary on the Tithicintamani
of Ganesa Daivajiia).

Nilakantha Jyotirvid (c. 1587), son of Ananta, was the Chief Pandit of the
Court of Akbar (1556-1605). He wrote Grahakautuka, Grahalaghavatika, Maka-
randavivrti (commentary on the Tithipatra of Makaranda), Saranikasthaka, Subodhi-
nitika (commentary on the Jaiminiyasitra), Tithiratnavali.

Dhundiraja (1590) son of Nysimha was the inhabitant of Parthapura. He
wrote as many as four works, viz. Ayanataitva, Grahamani (short astronomical
treatise), Makarandodiharana (commentary on the Tithipatra of Makaranda) and
Paricangaphala (on calendar).

Gangadhara (1590), son of Narayana, flourished in late half of the sixteenth
century wrote Manorama, a commentary onthe Grahalaghava of Ganesa Daivajfia.

The Karanapaddhati® (1596) isan important astronomical work in ten chapters
written by anonymous Kerala Brahmin family of Sivapurat. The text is edited in
Trivandrum Sanskrit series no. 126. Apart from usual eclements and formulae
characteristics of Hindu astronomy, the work gives the values of pi, sine, co-sine
and tan series. This also used the idea of indeterminate equations to calculate
mahahara and mahdguna required in connection with the calculation of the mean
motions of planets,

Krsna te. 1600) was the son of Vallala of Dadhigrama (Vidarbha). He belong-
ed to a prominent family of jyautisa, patronised by the King of Vidarbha. The
family moved from Vidarbha to Benaras in the sixteenth century. He was the
student of Visnu who was the pupil of Nrsimha, the nephew of Ganesa of Nandi-
grama and was patronised by Jahangir (1605-1627) according to his younger
brother Ranganitha. He wrote three works, viz, Bijankura (commentary on the
Bijaganita of Bhaskara II), a commentary on the Jatakapaddhati of Sripati, and a
commentary on the Li/dvati of Bhaskara II.

Divakara Daivajiia (1603), son of Nrsimha Daivajiia, was the resident of
Golagrama (Maharashtra). He wrote Makarandavivarapa (commentary on the
Tithipatra of Makaranda), Patasarinitik @ (a commentary on the Patasaripi of Ganega
Daivajiia), Ramavinoda prakdsapaddhati, and Tattvacintamani.

Munisévara (b. 1603), son of Ranganitha and a cousin of Narayana, was the
main astronomer in the court of Shahjahan (1628-59). He wrote Marici, a commen-
tary on the Siddhantasiromani of Bhaskara I, Nisrstarthaduti, a commentary on the
Lilavati of Bhaskara I1, Pagisdra, a work on mathematics and geometry, Siddhanta-
sarvabhauma, an astronomical work and his own commentaries on it. He had a
controversy with Kamalikara and tried to refute some of the latter’s contribution.
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Riama Daivajiia (1615), son of Madhusiidana was the resident of Parthapura.
He wrote a commentary entitled Yantracintamanitik i (commentary on the Yantra-
cintimani of Cakradhara).

Kamalakara (¢. 1616-1700), son of Nrsimha Daivajiia, was the descendent
of Visvanitha family of Golagraima. He was born in Benaras. His brothers,
Divakara and Ranganitha, were also noted astronomers in Benaras in mid-seven-
teenth century. He was the court astronomer of Jahangir (1605-1627). He composed
his work Siddhantatattvaviveka in 1658 A. p. He was a follower of Siryasiddhanta
and tried to refute some of the views of the Bhaskara IT and Muniévara. Though
Siddhantatattvaviveka is mainly a work on astronomy, he made contribution to
trigonometry by giving several correct relations between chordsand its correspond-
ing arcs in his section of Spastidhydya. Some of the passages of the Siddhantata-
ttvaviveka are evidently copied from the Elements. Other instances of resemblence
can also be identified with particular propositions of Elements. On the whole,
there is absolutely no doubt that Kamalakara had knowledge of Euclid’s Elements,
His other works are Grahagolatattva, Grahasarani, Kairasyudaharana (commentary
on the Lilavati of Bhiskara I1), Manorami (commentary on the Grahalaghava of
Ganesa Daivajiia), Sauravisana (commentary on the Saryasiddiiinta) and Sesava-
sand, a supplement to the author’s Siddhanta-Tattvaviveka. Kamalakara combined
traditional Indian astronomy with elements of Aristotelian physics, Euclidean geo-
metry and Ptolemaic astronomy as presented by Ulug Beg.

Malayendusiiri (c. 1659) wrote a commentary on the Yantrarija of Mahendra-
suri (¢. 1320). Itisa guide to the preparation of an instrument by means of which
the times of day and night may be accurately ascertained. The work in 5 chapters
are Ghatand, Ganita, Yantraracana, Yantrasodhana, and Vicarana. Malayendu
Siiri wrote another work Yantrardjaracana which is also useful in the preparation
of Yantrardja.

Jayasimha (died in 1667), the ablest General under emperor Aurangzeb
(1659-1709), was also a great patron of learning. His descendent Sawai Jayasimha
or Jayasimha II became the prince of Amber in Rajasthan and stabilised his King-
dom in 1708. The prince was greatly interested in mathematics particularly
in astronomy. Pandit Jagannitha, the versatile scholar in Sanskrit worked under
his patronage, and within a short time mastered in Persian and Arabic languages.
A table known as Drkpaksasdrani was prepared under his order. The table was
used for finding lunar days according to the motion of the planets determined by
means of astronomical observations. Another work, Yantrarija was also compiled
by him which contains directions for preparation of universal sundial.

Pandit Jagannitha (c. 1667-1750) flourished under the patronage of King
Jayasimha (1693-1743) of Amber. He was a great scholar of Sanskrit and acquired
great proficiency in Persian and Arabic. He translated Euclid’s Elements from the
Arabic version Tahirir-u-Uglidas by Nasir-ud-din at-tusi (1201) under the
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name of Rekhaganita. His other works are Samrat Siddhanta, 2 Sanskrit version
of Ptolemy’s Almagest and Siddhanta Sarvabhauma which contains partly Samrat
Siddhanta and partly Hindu astronomy.

Nayanasukhopadhyaya (c. 1730) is the author of Ukarakhya.grantha, a
treatise on spherical trigonometry. This was prepared from an Arabic translation
of a Greek work of anonymous author. The Arabic translation was perhaps done
by Qusta b. Luga. Nayanasukha took the help of the Abid for its translation into
Sanskrit. The manuscript copy is available in the Calcutta Sanskrit College.

2. TRADITION AND TREND OF MATHEMATICAL |LITERATURE IN SANSKRIT

The present survey shows that the major portion cf these works are commenta-
ries on the works of Suryasiddhanta, Aryabhatiya, Lilavati, Bijaganita, Siddhanta-
siromani and some other well-known works of the ancient and medieval period.
The other works contain some improved results in trigonometry and methods for
finding the position of the sun and the moon, duration of eclipses, rational expla-
nation and the corrections on them. These works have been mostly produced by
six well-known families or traditional schools in Jambusagaranagara, Dadhigrima
(Vidarbha), Nandigrama (Gujrat), Pdirthapura (Pathari, Parbhani, District, Maha-
rashtra), Golagrima (Maharashtra) and followers of the traditional schools which
are as follows :

(a) Jambusdagaranagara .
Divakara - Govardhana - Gangadhara

(b) Dadhigrama (Vidarbha)
Riama - Trimalla + Gopirdja
Trimalla —Valiila
Vallala —Rama +Krsna +Govinda +Ranganatha +-Mahadeva
Govinda —Narayana
Ranganatha —Muni§vara .

(¢) Nandigrama (Gujrat)
Kamalakara Daivajiia —Kesava —Ganesa
Ke$ava—Rama—Nrsimha,

(d) Parthapura (Maharashtra)
Naganatha —Jiianaraja —Siaryadasa
Nrsimha —Dhundiraja (1575)
Madhusiidana —Rama Daivajiia (c. 1615)

(e) Golagrama (Maharashtra)
Divakara Dalvajnahwsnu +Krsna (1500 C.)-+Mallari+
Kesava +Visvanitha

Krsna— Nrsimha +Siva
Nrsimha {-Divakara +Kamalakara +Gopinatha +-Ranganitha,
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(f) Kerala
Midhava —student, Parame$vara
Paramesvara—son Damodara
Damodara —Pupils, Nilakantha Somasutvan 4-Jyes§thadeva
Jyesthadeva —Pupil, Acyuta Pisarati—Pupil, Nardyana Bhattatiri.

The works produced by these scholars reflect fully the Indian tradition of
writing commentaries or explanations which at times appear verbatim of the orieinal
work, sometimes with some insight into the ancient material without any change
in content and character. In the process some success has been achieved in algebra
through the application of continued fraction, in trigonometry with the help of the
series, in arithmetic through the use of symbols, pati and dust.

For example, Madhava used the idea of series for calculating the circumfe-
rence of the circle to be 28, 27, 43, 33, 88, 233 (13 figures) for a radins of 9x 1013,
which gives the value of pi (= 3. 14159265359) correct to 11 places of decimals.

21600 x 9 x 101*

282743388233

=3438'44"48'". From this the 24 mahdjyas or sine or cosine table correct to 7 or 8
places of decimals were calculated by applying sine and cosine series by Madhava
much before Newton. Nilakantha gave the value of the circumference of the circle
of diameter 113 to be 355 which gives the value of pi as 3. 1415929 (correct to 6
places of decimals). Some synthesis of available astronomical knowledge was
tried by Muniévara, Kamaldkara and Jayasimha, for they had some opportunity
to be familiar with Persian or Arabic version of Greek materials but it appears
that these scholars were unaware of the development of mathematics in the south.
To what extent these scholars and some muslim scholars under the Mughal rules
have been effective to draw materials from the Persian/Arabic literature can be seen
from our survey of Indo-Persian Literatures.

In radian measure the radius of the circle came out to be

3. INDO-PERSIAN/ARABIC LITERATURE DURING THE PERIOD

‘Abd al-’ Azizibn Shams prepared a Persian version Tarjumah-i Barahi® of the
Brhat Samhita of Varahamihira for Firoz Shah Tuglag (1351 - 1388 A. D). Out
of the 104 chapters (babs) in the original, only eight were left out ix: the translation.
He might have written another Persian work, Nujim al - Hind wa Saw’at - i - usturlib
on Indian astronomy and construction of astrolabe. The date of compilation is
not available.

Muslihu’d - din al - lari al - Ansari flourished during the reign of Humaiyin
(1530 - 40). Later he joined the Court of Mirza Shah Husain Arghun (1556), the
ruler of Sind. He wrote a commentary on ‘Ald’ud - din ‘Ali Qushji’s Risalah
dar Hai’ at entitled Sharh Risalahi Quashji. The manuscript is available in the
Bankipur Library and State Central Library, Hyderabad.
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The Lilavati gained a wide popularity in India and was held in esteem in the
time of Akbar (1556 - 1605). It is under his order, Abul Faizi, his court poet,
prepared a Persian translation Tarjamakh - i - Lilavati in 1587 a. D. (A. H. 995 - 6).
This is mentioned in Ain - i - Akbari.

Mullachand was also the court astronomer of Akbar. He wrote a work on
astronomical table, Taskilat. This is referred by Farid - ud Din in Zij - u - Shahja
hani and Jai Singh Sawd’i in Zij - i - Muhammad Shahi.

‘Atau’llah Qari (Qadiri?) flourished during the reign of Barhin Nisam Shah,
ruler of Ahmadnagar (1591 - 1595). His Risaladar Ma'rifati A‘mal i Rub’mujayya
- i Afagi dealing with sine quadrant,. The manuscript is available in the State
Central Library, Hyderabad and Azad Library, Aligarh.

A Persian translation of the Bijaganita entitled Tarjamah i Bij was made in
India in 1634 - 35 A. D. by °‘Ataullah Rashidi, son of Ustad Ahmad Nadir, the
builder of Taj. He was originally a resident of Lahore and had his education under
his father and Makramat Khan, well-known for his knowledge in mathematics.
This was dedicated to Shahjahan (1628 - 1659). The Persian version was translated
into English by Edward Strachey in 1813 A. p. From the translation it appears
that it is not a faithful translation of the Bijaganita but is a mixture of text, commen-
tary and some interpolations. The same author wrote perhaps two other works,
viz, Khasinatril A’dad dealing with arithmetic, algebra, and applied geometry. Some
discussion is also available on some astronomical problem. The other work is
Khulasah-i- Baz dealing with arithmetic, mensuration and algebra in verse form.
The manuscript copies are available in Bankipur and British Museum.

Farid’d-din Mas’sud, son of Hafis Ibrahim Munajjim was the court astronomer
of Shahjahan. He was considered as a great scholar in mathematics, astronomy,
geometry, etc. He wrote perhaps two works, viz. Siraju’l Istikhrai and Zij -i Shah-
jahaniin 1629 A.D. The former deals with eras, calculations of dates and principles
of computation of almanacs. The latter is on calendars and astronomical tables.
The manuscripts of both the works are available in the State Central Library,
Hyderabad.

Lutfu’llah Muhandis, the brother of Atd’ullih Rashidi (c. 1634) and the
second son of Ustad Ahmad, was also well-known for his interest in mathematics
and other sciences. His Muntakhab is a short versified translation of Bahd’ud - din
Amuli’s mathematical work Khulasatw’l Hisab and was written in Persian in 1681
A.D. The copies of the manuscripts are available in the Asiatic Society of Bengal,
Bankipur, British Museum, Azad Library (Aligarh) and Salarjang Library, Hydera-
bad. His Risala dar Jawab i - Sawadli on geometry in question answer form and
Risalah - i - 4rsmatiqi on properties of numbers are still available in the Rampur
Library and Saidiyah Library (Hyderabad). He wrote Tagwim Lutfi, on almanac
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and Tarjuma Kitib Suwar i Kaw ikib—,a commentary on the celebrated as tronomical
work Suwaru’l Kawakib. The manuscript is available in Rampur Rida Library,
U. P. and Azad Library Aligarh.

Haji Khalu’llah, son of Amanu’llah and brother of Mulla Murshid Makra-
mat Khan in the beginning of seventeenth century A. p. (died in 1649) wrote a
commentary on the work of mathematics entitled Sharh i Kitab - i - Haji Kalil,
A copy is available in the Rampur Library.

Sh. Muhammad (seventeenth century A.D.),sonof Sh, Muhammad Said, flou-
rished under emperor Aurangzeb (1659 - 1709). He wrote in Arabic Sharhas
Sirajiyyah, an incomplete commentary on a Sajavandi’s algebrical treatise known
as Sirajiyah. The manuscript is available in the Asiatic Society of Bengal,

Dharma Narayan ibn Kalyanmal Kayath wrote a Persian commentary in
1663 - 64 at Etawah on the Lilavari under the title Bad@’i- i Funan and dedicated
to Alamgir (1659 - 1709). The copies of manuscripts are listed by C. A. Storey.
This shows that the Lilavati received recognition among the Mughal emperors.
Manuscript copies of Faizi’s version are found deposited in the British Museum
(one copy), India Office Library (three copies) and John Rylands Library in
Manchester (one copy) to mention a few. Another version Dastir al - Hisadb :
Tarjuma - i - Lildvati was prepared by Amin Shaikh Muhammed Said in 1678
The incomplete Manchester copy has been translated by Winter and Mirza, the
work contains a selection of examples taken from the Lilavati. The examples include
problems on investigation of mixture, rule of three, inverse proportion, compound
proportion etc. and concern primarily business translation.

Khwija Bahadur Husain Khan Bahadur flourished during the reign of
Aurangzeb and later went to the South with Qulich Khan. He learnt astronomy
and astrology under S. ‘Alavi Khan Zubadatu’l Munajjimin Taligani. He is
known for his two works, viz.Sharh - i Zij - i Nizami (commentary on Zjj-i Niz ami)
and Zij - i Nizami (astrological and astronomical table). The scholar has made
studies of both Indian and non-Indian works. The copies of both the works
are available in the State Central Library,

Nand Riam, son of Hiranand Ka’isth flourished during the reign of Mughal
emperor Aurangzeb (1659 - 1709) and wrote a work on accountancy, din-i- Siyaq
in 1680 One copy of the manuscript is available in the State Central Library,
Hyderabad. M. Husain s. o. Khalilullah (4. 1696) was born at Bijapur and studied
under M. Zubair at Bijapuri. He was appointed principal of Madrasah - Mahmud
in Bidar by Aurangzeb in 1686. He produced Ujalatur Rub in Arabic which
deals with application of quadrant for recording various astronomical data. The
manuscript is available at Saidiyah Library, Hyderabad,

Raja Jayasimha (1693 - 1743) flourished under the .paﬁonization of Mahammad
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Shah (1719 - 1748) and tried to rectify and improve the almanacs already cons-
tructed by his predecessors?. He started organising new observations with the
help of the Muslim, Hindu and European experts. After seven years of observa-
tions in Delhi, Jaipur, Mathura, Benaras, and Ujjain, he deputed Padre Manoel
with some competent hands to Europe who brought back with them the astrono-
mical tables of De la Hire. These materials are compiled in his Zjj - i Jadjd - i
Muhammad Shahi, which was completed in 1727. The manuscript is available
at the Oriental Library, Bankipur and British Museum. Under his patronization,
Samrit Jagannitha translated Ptolemy’s Syntaxix as Siddhantasira Kaustubha,
Euclid’s Elements as Rekhiganita. Kewal Ram (Gujrathi Brahmin) translated
De la Hire’s table as Jai Vinod Vibhag Sarani, Ulugbeg’s tables as Tara Sarani.
Pundarik Ratnakara, a Maharastrian Brahmin wrote Jai Singh Kalpardrum dealing
with Puranic facts. ' '

Muhammad Zaman Fayyad, son of M. Sadiq al - Anbalaji ad-Dehlawi wrote
in 1718 "his Ghayat - i Juhdu‘l Hisab. The manuscript is available in the
Bankipur and Rampur Libraries. He was a native of Ambala and later on resided
at Delhi. He wrote several other books in mathematics and astronomy. His
Tahrirwl Ashkal li Hal - i Sharh - li Ashkalw’t Ta'sis i Tusi is a super commentary
on the commentary by Tusi on the g4shkalu’t Ta ’sis, a geometrical work of Shamsu’d
Din M b. Ashraf Husaini. The manuscript is available in the Rampur Library.

‘Imamu’d - din Husain (5. 1701), the eldest son of Lutfu’llah Muhandis was a
well-known astronomer. He wrote many works on astronomy of which mention
may be made of at - Ta’ ligat ‘ald Sharhi’l - Mulakhkhasi’l Chagmini (commentary)
on the Al - Mulakhkhas fi'l - Hai’al of Qadi Zadah ar - hismi and At - Tasrihfi sharhi®
Tashrih (commentary on Tasrihwd - din Afik of Bahd’ud - din ’Amiili).

Mirza Khairullzh Muhandis (c. 1700 - 1740), the second son of Lutfalla Muhan-
dis of Lahore and nephew of ‘Ata’ Allah Rushdi (c.1634), was astronomical adviser
to Jayasimha (fl. 1693 - 1743) and wrote a Sharh on the latter’s Zij i Muhammad
Shahi. ~ He also translated a copy of A/magest and wrote a commentary on it. A
manuscript of Almagest with his commentary is available at the Raza Library,
Rampur. '

Abu’l Khairu'llah, son of Lutfu’llah Muhandis was appointed the head
of the observatory at Delhi by emperor Mohammad Shah in 1718.. His
Tagqribw’'t Tahrir, is a Persian translation of Nasirud-din’s Arabic version on
Ptolemy’s Almagest. He compiled with the help of Nizamu’d-din al-Barjandi’s
commentary on Tusi’s above work. The manuscript is available at the Bankipur
Library. He wrote another commentary on the Zij-i-Muhammad Shahi.

Mulchand, sox{ of Harihar Prasad, flourished during the reign of Muhammad
12
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(1719-1748) ruler of Delhi. His Hisab Namah, a treatise on arithmetic was written
in Delhi. One copy of the manuscript is available in State Central Library.

Anand Ram Mukhlis, son of Rdjah Mardi Ram of Allahabad, flourished
during the reign of Muhammad Shah (1719-1748). His work Dasturu’l Amal
chiefly dealing with accountancy was written in first half of eighteenth century
in Persian. It contains informations on weights and measures, zodiacal signs,
Hindu science and $dstras in tabulated forms. He quoted profusely about his
teacher Mirza Bedi in the work.

Inderman, a native of Hisar wrote his Dastur-i-Hisab in 1767, It is a
treatise in five maqulah and a Khatimah. One copy is available at Bankipur Library.

Muhammad Barkat flourished in Lahore in 1782 A.D. and was well-known
for his Sharh Tahrir-u usili’l Handasat-i wa’l-Hisab, a commentary in Arabic on
the first book of Euclid and Al-Hashiyah’ala Uqlidas, a gloss on the Euclid. The
manuscripts are available in the Osmania University Library.

Khwajah Muhammad was a native of Hyderabad and dedicated his arithmeti-
cal work, Miratw’l Hisab in 1786 to Mumtazu’d Daulah M. A. ‘Zamu’d-din
Khan Bahadur Muzaffar Jung, commander in chief of Nizimud Din Mir. Nizam
‘Alikhan Fath Jung, ruler of Hyderabad. The manuscript is available at the
Azad Library, Aligarh, State Central Library, Rampur Library and Mashriqi
Kutub Khanah Salar Jung, Hyderabad. He wrote also a commentary Skarh-i-
Khulasatw’l Hisab on the Khulastw’l Hisab of Baha'u-d-Din ‘Amuli’. The manus-
cript is available in the State Central Library.

Raushan ‘Ali (flourished second half of the eighteenth century) was born at
Jaunpur. He taught at Calcutta Madrasah and Fort William College. He wrote
a number of works in mathematics and other subjects. Some of these works are
Risalah fi Jabr wa Mudab-lah (on algebra), Risalah-i Hisab (a treatise on arithmetic)
Tarjumah-i Khulasatw'l Hisab (a translation of Baha’ud-din Anuli’s mathematical
treatise). The manuscript is available in Rampur Library.

Karim Baksh made a selection from a larger treatise, Umudu’l Hisab for a
Deccan Prince Arastu Jah. Three copies of the manuscripts are available in the
Sa Idiyah Library, Hyderabad.

Nawab Shamsu’ul Umara Fakhru’d-din Khan Bahadur (b. 1785) was a descen-
dent of Faridu’d-din Mas’ud al Ajudhani. His grandfather migrated to Hyderabad
and was appointed an officer under Asaf Jah Nizam, first founder Nizam of Hydera-
bad (died in 1748). He took interest in propagating western knowledge to India.
He wrote two works, viz. Risdlah der Bayan i Amal-i Qite, a treatise on the cons-
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tructicn of the sector and Sham suw’l Handasah, a work on geometry, mensuration
and trigonometry. Both these manuscripts are available in State Central Library,
Hyderabad,

M. Husain Isfahani Landani, son of S. ‘Abdu’l-’Azim Isfahani Landani, flou-
rished during the days of Asifu’lmulk Sikandar Jah Bahadur. He wrote his
Risalah-i Hai’at-i Angreziin 1797 on European astronomical system specially
English and French. The manuscript is available in State Central Library, Hydera-
bad and Rampur Library, U.P.

Sayyid Nuru’l Asfiyah Aurangabad (c. 1800) was born at Aurangabad.
He lived for a considerable time with Nawab ali Khan at Karnal and later on
shifted to Hyderabad and joined the service under Nawab Shamesu’ul Umara.
He wrote Risdlah-i-Nuru’l Hisab, a treatise on arithmetic. The manuscript is
available in the State Central Library, Hyderabad.

Sh. Ahmad b.m. Maghribi Tilimsani al-Ansari as-Sa’imi (c. 1814) was attached
as collector in the Department of Revenue of Madras. He composed several
treatises on mathematics and astronomy. His A’ zamuw’l-Hisab is a treatise on
mathematics, now available in the State Central Library. The Zubdatw’! Hisab
is another mathematical treatise available in Asiatic Society in four chapters dealing
with arithmetic, measurement, finding an unknown quantity and some essentials
relating to arithmetic. He perhaps wrote another work Mir'at’l-*Alam on
mathematics. The manuscript is available in the State Central Library.

Abu’l Qasim (Ghulam Husain), son of Fath M. Al-karbala-i wrote his Jami’i
Bahadur Khani in 1834. He was born at Jaunpur in 1790-91 and had his
lesson in mathematics under his father and some contemporary scholars in mathe-
matics. He spent most of his time with the princes of Benarasand Murshida-
bad. The work is devoted to mathematics and astronomy in six chapters, viz.
science of geometry, optics, arithmetic, practical geometry dealing with the measure-
ment and division of circle, etc., heavenly bodies, horoscope and calendar. The
copies of manuscripts are available in the Asiatic Society of Bengal, State Central
Library, Salarjung Library, Hyderabad. He wrote several other works, viz.
Sharzhala Tahrir-i Uqlidas (commentaries on Euclid) and al-Mijisti (commen-
tary on Almagest of Ptolemy). Anisu’l-Ahbab fi Bayan-i Masd’il-i Usturlab (com-
mentary on the Bahiu’d-din ‘Amuli’s treatise on Sufaihah), Istilahatu’t Tagwin (on
compilation of almanacs) and Zjj-i-Bahadur Khani (on astronomical tables).

4. TREND OF INDO-PERSIAN LITERATURE

The Persian and Arabic literature were produced mostly under the patronage
of Mughal rulers. Many standard works were brought from outside India. Some
of these are Khulastw’l Hisab of Baha’ud-din ‘Amuli (c. 1547-1621) written originally
in Arabic in Tran, Tahrir-i-Uqlidas al Mijisti—Arabic version of Euclid’s Elements
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and Ptolemy’s Almagest by Nasiru’d-din at-tusi etc. besides some others on accoun-
tancy, which attracted attention of many Indian scholars.

Attempt has been made to translate and write commentaries on these texts.
Similar attempts have been tried to make translations of Brhatsambhita, Lilavati,
and Bijaganita in the period, but very few attempts have been made to make a
comparison with the available knowledge in Sanskrit sources. These were written
mainly for readers of Persian who knew no other language and had no access in
standard Sanskrit, Arabic and Persian treatises in mathematics. Only a partial
attempt has been made by Munisvara and Kamalakara, Jagannatha Pandit and
Rdjd Jayasimha to make a synthesis of the available Indian knowledge and that
of Ptolemy and Euclid. The real success has been achieved by Rija Jayasimha
who used the services of great Sanskrit scholars having knowledge of Sanskrit,
Persian, Arabic and European works which helped him to modernize the observa-
tories in Delhi, Jaipur, Mathura, Banaras, Ujjain and left two almanacs in Sanskrit
and one work in Persian.”

5. CONCLUSION

To sum up, the present survey gives an idea of the Indian literature on mathe-
matics during the period. It is by no means complete. The account gives both
Hindu and Islamic traditions in India as well as their activities in the form of writ-
ing commentaries on older Indian and some Persian texts, which helps us to some
extent to assess the trend of literature. The activities of the Indian scholars in
mathematics and astronomy also attracted the attention of Furopean scholars,
viz. Giovanni Dominique Cassini (1691-1699), Le Gentil (1772), Robert Barker
(1777), Joseph Tieffenthaler (1785-1789), Bailey (1878), William Jones (1790),
Samuel Devis (1790-1792) and John Bentley (1799), who tried to make an assess-
ment of Indian activities by writing translation of the texts,writing articles in French,
Latin, German language. Sen® has made a resumé of these activities. But the
assessment of the actual contribution in the period deserves more intensive research.
This is very important because this will help us to assess correctly the proportion
of cultural interdependence in the field of mathematical knowledge.
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