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astronomy, mathematics.

Bhaskara II has been one of the most impressive Indian astronomers and mathematicians, not only to modern students of the
history of science but also to his, contemporaries and immediate successors. An important inscription discovered at Patna, near
Chalisgaon in East Khandesh, Maharastra, by Bhau Dajt, and reedited by F. Kielhorn (Epigraphia Indica, 1 [1892], 338-346),
records the endowment, by Soideva the Nikumbha, on 9 August 1207, of an educational institution (matha) for the study of
Bhaskara’s works, beginning with the Siddhantasiromani. There is further reference in this inscription to Soideva’s brother and
successor, Hemadideva, who was a feudatory of the Yadava king of Devagiri, Singhana, whose rule began in 1209/1210. The
following genealogy is given in the inscription.

Trivikrama belonged to the Sandilya gotra— which indicates that he and his descendants were Brahmanas. His son was
Bhaskarabhatta, who was given the title of Vidyapati by Bhojaraja (the Paramara king of Dhara from ca. 995 to ca. 1056). The
next four generations were respectively Govinda, Prabhakara, Manoratha, and Mahe§vara; the last was the father of Bhaskara
II. Bhaskara’s son, Laksmidhara, was made chief of the Panditas by Singhana’s predecessor, Jaitrapala (1191-1209); and
Laksmidhara’s son, Cangadeva, was the chief astrologer to Singhana himself. It is confirmed in Bhaskara’s works—e.g., in the
concluding verses of the Siddhantasiromani—that his father was Mahe§vara of the Sandilya gotra; it is further added that he
came from the city Vijjadavida (Bijapur in Mysore), which was probably named after the Kalactri king Vijjala II (1156-1175).
If this identification is correct—since the Siddhantasiromani was written in 1150 —Bhaskara II must have been in Vijjala’s
capital while the latter was still dandanayaka of the Calukya kings, Jagadekamalla IT (1138-1150) and Taila IIT (1150-1156).
We further know from Trivikrama’s Damayantikatha that he was the son of Nemaditya (Devaditya?) and the grandson of
Sridhara; and there exists a popular astrological work by Mahe$vara, Bhaskara II's father, entitled Vritasataka

Bhaskara II is the author of at least six works, andpossibly of a seventh as well:

Lilavatt (see Essay XII).

Bijaganita (see Essay XII).

Siddhantasiromani(see Essay IV).

Vasanabhasya on the SiddhantaSiromani (see Essay.IV).
Karanakutithala (see Essay 1V).

Vivarana on the Sisyadhtvraddhidatantra of Lalla (see Essay V).
Bijopanaya (see Essay 1V).
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The Lilavati and the Bijaganita are sometimes taken to be parts of the Siddhantasiromani;the ascription of the Bijopanaya to
Bhaskara II is questionable.

1. The Lilavati is a work on mathematics addressed by Bhaskara II to a lady (his daughter or wife?)named Lilaavati. It
contains thirteen chapters:

Definitions of terms.

Arithmetical operations.

Miscellaneous rules.

Interest and the like.

Arithmetical and geometrical progressions.
Plane geometry.
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7-10 Solid geometry.
11. On the shadow of a gnomon.
12. Algebra: the pulverizer (kuttaka). This is the same as chapter 5 of the Braganita

13. Combinations of digits.



The Lilavatt has been commented on many times:
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7.
8
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10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

Karmapradipika of Narayana (fl. 1356).

Vyakhya of Para§urama Misra (1356).

Vyakhya of Parame§vara (fl. 1400-1450).

Ganitamrtasagari of Gangadhara (ca. 1420).

Vyakhya of Laksmidasa (fl. 1501).

Ganitamrtakipika of Sturyadasa (1541). See K. Madhava Krishna Sarma, Siddha-Bharatt, part 2 (Hoshiarpur, 1950),
222-225.

Buddhivillasini of Ganesa (1545). Published. See below, Sanskrit text of the Lilavali no. 14.
Kriyakramakart of Sarkara (fl. 1556).

Vivarana of Mahidhara, alias Mahidasa (1587). Published. See below, Sanskrit text of the Lilavati no. 14.
Mitabhasint of Ranganatha (1630).

Nisrstarthadiitt of MuniSvara, alias Vi§vartpa (1635).

Ganitamrialalhar? of Ramakrsna (1687). See P. K. Gode, “Date of Ganitartalahar§ of Ramakrsna:’ in Annals Of the
Bhandarkar OrientalResearch Institute, 11 (1930), 94-95

Sarvabodhint of Sridhara (1717).

Udaharana of Nilambara Jha (fl. 1823).

Ttka in Kannada of Alasingarya, alias Ali§ingaraia

Vyakhya of Bhavesa.

Udaharano of CandraSekhara Patanayaka.

Ttka of Damodara(?).

Vilasa of Devisahaya

Bhiisana of Dhanesvara. Refers to Sturyadasa (1541).

Ttka (in vernacular) of Giridhara.

Vyakhya of KeSava.

Tippana of Mukunda.

Vrtti of Mosadeva.

Subodhint of Raghava.

Ganakabhiisana of Ramacandra, son of Sosanabhatta.

Kautukaltlavatt of Ramacandra, son of Vidyadhara.

Tippana of Ramadatta (?).

Manoranjana of Ramakrsnadeva.

Ttka of Ramesvara.

Ttka of Srikantha.

Ganitamrtavant of Stryamani.

Udaharana of VireSvara. Refers to Laksmidasa (1501).

Udaharana of VitveSvara.

Ttka of Vrndavana (7).

In addition to these and a number of anonymous commentaries, there are others in Maraht and Gujarati. A modern Sanskrit
commentary (aside from those which accompany some of the editions listed below) was published by candra Sekhara Jha
under the title Vyaktavilasa (Benares, 1924).

There are also numerous editions of the Sanskrit text of the Lilavatt
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14.

15.

16.

Calcutta, 1832.

Taranatha Sarman, ed. (Calcutta, 1846).

Baptist Mission Press (Calcutta, 1846; 2nd ed., Calcutta, 1876).

With the Vivarana of Mahidhara and a Telugu commentary by Tadakamalla Venkata Krsnarava, Vavilla Ramasvamin
Sastrin, ed. (Madras, 1863).

Jivananda Vidyasagara, ed. (Calcutta, 1816).

Sudhakara Dvivedin, ed. (Benares, 1878).

Edited, with his own Sanskrit commentary, by Baptideva Sastrin (Benares, 1883).

Bhuvanacandra Basak, ed. (Calcutta, 1885).

Edited as an appendix to Banerji’s edition of Colebrooke’s translation (Calcutta, 1892; 2nd ed., Calcutta, 1927).

. Edited, with a Marath commentary, by Vinayaka Panduraga Khanaparkar (Poona, 1897).
11.
12.
13.

Sudhakara Dvivedin, ed., Benares Sanskrit Series, no. 153 (Benares, 1912).

Radavallnbha, ed. (Calcutta, 1914)

Edited, with his own Sanskrit commentary, by Muralidhara Thakura, as Sr1 Harikrsna Nibandha Manimala Series, no.
3 (Benares, 1928; 2nd ed., Benares. 1938).

With Buddhivilasint of Gane$a and Vivarana of Mahidhara, Daaitreya Apte, ed., Anandasrama Sanskrit Series, no.
107, 2 vols. (Poona, 1937).

With Sanskrit commentary, edited by Damodara Misra and Payanatha Jha, as PracinacaryaGranthavala Series, no. 8
(Durbhanga, 1959).

With Sanskrit and Hindi commentaries of Lasana Lala Jha edited by Suresa Sarman, as Vidyabhavana
SamaskrtaGranthamala Series no 62 (Benares, 1961).



There are also many translations of the Lilavati. A Kannada version is supposed to have been made by Bhaskara II’s
contemporary Rajaditya, who flourished, apparently, under the Hoysala king Visnuvardhana (111-1141). There also exists a
Hindt translation, and the various commentaries in Gujaratl, Marathi, and Telugu have already been referred to. Three Persian
translations are known. That made by Abu al-Fayd Faydi at the request of Akbar in 1587 was published at Calcutta in 1827;
another was done by Dharma Narayan ibn KalyanmalKayath ca. 1663 (H.J. J. Winter and A. Mirza, in Journal of the Asiatic
Society of Science, 18 [1952], 1-10); and the third was made in 1678 by Muhammad Amin ibn Shaykh Muhammad Sa‘1d.
There are also two English translations. That by J. Taylor was published at Bombay in 1816, and that by H. T. Colebrooke in
his Algebra, With Arithmetic and Mensuration: From the Sanscrit of Brahmegupta and Bhascara (London, 1817). The latter
was republished by Haran Chandra Banerji as Colebrooke’s Translation of the Lilavati (Calcutta,)892; 2nd ed., Calcutta,
1927).

2 The Bijagnita, on algebra, contains twelve chapters:

On positive and negative numbers.

On zero.

On the unknown.

On surds.

On the pulverizer (kuttaka)

On indeterminate quadratic equations.

On simple equations.

On quadratic equations.

. On equations having more than one unknown.

10. On quadratic equations having more than one unknown.
11. On operations with products of several unknowns.
12. On the author and his work.
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The commentaries on the BTjaganita are all relatively late, and they are far fewer in number than those on the Lilavati

1. Siaryaprakaiia of Siryadasa (1538). See K. Madhava Krishna Sarma, in Poona Orientalist, 11 (1946), 54—66, and his
article in Siddha-Bharati, part 2 (Hoshiarpur, 1950), 222-225.

2. Navanura (or Bijapallava, or Bijavatamsa, or Kalpalatavaraara) of Krsna (1602). See M. M. Patkar, in Poona

Orientalist, 3 (1938), 169. Published. See below, Sanskrit texts nos. 13 and 16.

Btjaprabodha of Ramakrsna (1687). See P. K. Gode in Annals of the Bhandarkar Oriertal Research Institute, 10

(1919), 160-161, and 11 (1930), 94-95.

Balabodhint of K'rparama (1792).

Vasanabhasya of Haridasa.

Brjavala of Nijananda.

Kalpalata of Paramasukla (most likely Krsna’s work?).

Bijavivarana of Viresvara (?).
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The Sanskrit text has been frequently published:

1. Calcutta, 1834; rev ed., Calcutta, 1834.

2. Calcutta, 1846.

3. Partial edition with a German tranislation by H. Brockhaus,“Uerdie Algebra des Bhaskara,” in Berichte iiber die
verhandlungen der Koniglich Sdch-sischen Gesellschaft der Wissenschaften Zu Leipzig, Philosophisch-historische
Klasse, 4 (Leipzig, 1852), 1-46.

4. Calcutta, 1853.

5. Gopinatha Pathka, ed. (Benares 1864).

6. Bapudeva Sastrin, ed., 2 parts (Calcutta [?], 1875)

7. Jivinanda Vidyasagara, ed. (Calcutta, 1878).

8. Edited, with his own Sanskrit commentary, by Jivaniitha Sarman (Benares, 1885).

9. Edited, with his own Sanskrit Commentary, by Sudhakara Dvivedin (Benares, 1888).

10. Edited, with a MarathT translation and commentary, by Vinayaka Panduranga Khanaptirkar (Poona, 1913)

11. Edited, with his own Sanskrit commentary, by Radhavallabha (Calcutta, 1917).

12. Edited, with Sudhakara Dvivedin’s Sanskrit commentary and one of his own, by Muralidhara Jha, as Benares Sanskrit
Series, no. 154 (Benares, 1927).

13. Edited with the Navankura of Krsna, by DattaHreya Apte, as Anandan$ma Sanskrit Series, no. 99 (Poona, 1930).

14. Edited, With his own Sanskrit and HindT commentaries, by Durgaprasada Dvivedin (3rd. ed., Laksmanapura, 1941;
the preface is dated Jayapura, 1916).

15. Edited, with Jivanatha Sarman’s Sanskrit commentary and with his own in Sanskrit and Hindi by Acyurananda Jha, as
Kas1 Sanskrit Series, no. 148, (Benares, 1949).

16. Edited, with the Bijapallava of Krsna, by T. V. Radhakrsna Sastriri, as Tanjore Sarasvati Mahal Series, no. 78
(Tanjore, 1958).



There are two Persian translations of the Bijaganita, one anonymous and the other by “Ata allah Rashidiibn A’hmad Nadir for
Shah Jahan in 1634/1635. An English translation of the latter by E. Strachey, with notes by S. Davis, was published at London
in 1813. It was also translated into English directly from the Sanskrit by H. T. Colebrooke in Algebra, With Arithmetic and
Mensuratign... (London, 1817).

3. The Siddhantasiromani, which was written in 1150, consists of two parts—the Grahaganitadhyaya (or Gaitadhyaya) and the
Goladhyaya— which are sometimes preserved singly in the manuscripts. The first part, on mathematical astronomy, contains
twelve chapters:

On the mean longitudes of the planets.

On the true longitudes of the planets.

On the three problems involving diurnal motion.
On the syzygies.

On lunar eclipses.

On solar eclipses.

On planetary latitudes.

On the heliacal risings and settings of the planets.
9. On the lunar crescent.

10. On planetary conjunctions.

11. On conjunctions of the planets with thestars.

12. On the patas of the sun and moon.
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The second part, on the sphere, contains thirteen chapters:

Praise of (the study of)the sphere.

On the nature of the sphere.

On cosmography and geography.

Principles of planetarymean motion.

On the eccentric-epicyclic model of the planets.
On the construction of an armillary sphere.
Principles of spherical trigonometry.

Principles of eclipse calculations.

9. Principles of the calculation of the first and last visibilities of the planets.
10. Principles of the calculation of the lunar crescent
11. On astronomical instruments.

12. Descriptions of the seasons.

13. On problems of astronomical computations.
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The chapter on the sine function is placed differently in different editions. The Goladhyaya, then, is to a large extent an
expansion and explanation of the Ganitadhyaya.

The following commentaries on the Siddhantasiromani are known (besides various anonymous ones):

Mitaksara (or Vasanabhaya) of Bhaskara II himself (see 4 , below). Published. See below, under Sanskrit texts.
Ganitattvacintamani of Laksmidasa (1501).

Siromaniprakasa of Ganesa (b. 1507). Published in part. See below. Sanskrit text of Grahaganitadhyaya, no. 4.
Marici of Munisvara, alias Vi§vartpa(b. 1603). Published. See below, under Sanskrit texts.

Ttka of Ramakrsna (f1. 1687).

Ttka of Cakractudamani (?).

Vyakhya;of DhaneSvara.

Vyakhya of Harihara (7).

. Ttka of Jayalaksmana (?).

10. Laksminatht of Laksminatha MiSra (?).

11. Bhasya of Mahe§vara (7).

12. Vasana of Mohanadasa (?).

13. Vyakhya of Rangandtha.

14. Ttka of Vacaspati Misra (7).
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The Tippanivivarana of Buddhinatha Jha was published at Benares in 1912.
The list of editions of the text is arranged under three headings: Siddhantasiromani, Grahaganitadhyaya, and Goladhyaya.
SiddhantaSiromani.

1. Siddhantasiromaniprakasa (of Ganesa?), with a Marathf translation (Bombay, 1837).



SiddhantaSiromani, with the PrakaSa (of Ganesa?), Ramacandra, ed. (Madras, 1837).

Edited, with the Vasanabhasya, by Bapudeva Sastrin (Benares, 1866); revised by Candradeva (Benares, 1891);
revised by Ganapatideva Sastrin, as Kas& Sanskrit Series, no. 72 (Benares, 1929).

Edited with the Vasanabhasya, the Vasanavarttika of Nrsimha, and the Marici of MuniS§vara, by Muralidhara Jha, in
The Pandit, n.s. 30-38 (1905-1916) —incomplete; the first chapter of the Grahaganitadhyaya was reprinted at
Benares in 1917.

Edited, with a Sanskrit commentary, by Girijaprasada Dvivedin (Ahmadabad, 1936).

Grahaganitadhyaya.
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Edited, with the Mitaksara, by L. Wilkinson (Calcutta, 1842).

Edited, with the Mitaksara by Jivananda Vidyasagara (Calcutta, 1881).

Edited, with a Marathi translation and commentary, by Vinayaka Panduraniga Khanaptrkar (Poona, 1913).

Edited, with the Vasanabhasya and the Siromaniprkasa of Ganesa, by Dattatreya Apte, as Anandaasrama Sanskrit
Series, no. 110, 2 vols, (Poona, 1939-1941).

Edited, with the Vasanabhasya and his own Sanskrit commentary, by Muralidhara Thakkura, as Kasi Sanskrit Series,
no. 149 (Benares, 1950)—the first two chapters only.

Edited, with the Vasanabhasya, the Marici of Munisvara, and his own Sanskrit and Hindi commentaries, by
Kedaradatta Jo$i, 3 vols. (Benares, 1961-1964); this edition does not include the Marici on chapter 1.

Goladhyaya.
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Edited, with the Mitaksara, by L. Wilkinson (Calcutta, 1842).

Calcutta, 1856.

Edited, with the Vasanabhasya, by Jivananda Vidyasagara (Calcutta, 1880).

Edited, with the Vasanabhasya and a Bengali translation, by Rasikamohana Chattopadhyaya (Calcutta, 1887).
Edited, with the Vasanabhasya and a Bengali translation, in Arunodaya, 1 (1890), part 6.

Edited, with a Marathi translation and commentary, by Vinayaka Panduranga Khanaptrkar (Bombay, 1911)—
chapters 1-8 only.

Edited, with the Vasanabhasya and a HindT commentary, by Girijaprasada Dvivedin (Lucknow, 1911).
Edited, with the Vasanabhasya and a Bengali translation, by Radhavallabha (Calcutta, 1921).

Edited, with the Vasanabhasya and the Marici of Muni§vara, by Dattatreya Aple, as Anandasrama Sanskrit Series,
no. 122, 2 vols. (Poona, 1943-1952).

Aside from the translations into the vernacular mentioned above, I know only of the following two: a Latin translation of the
Grahaganitadhyaya publishedby E. Roer in Journal of the Royal AsiaticSociety of Bengal, 13 (1844), 53—66, and an English
translation of the Goladhyaya L. Wilkinson, revised by Baptdeva Sﬁstrin, as Bibliotheca Indica, no. 32 (Calcutta, 1861), with
the Pandit’s translation of the Siryasiddhanta. See also L. Wilkinson, “On the Use of the Siddhantas in the Work of Native
Education,” in Journal of the Royal Asiatic Society of Bengal, 3 (1834),504-519.

4. The Vasanabhasya or Mitaksara is Bhaskara II’s own commentary on the Siddhantasiromani A commentary on it, the
Vasanavarttika, was written by Nrsimha of Golagrama in 1621. Editions of both these works have been listed in the preceding
material on the Siddhantasiromani.

5. The Karanakutithala, which is also known as the Brahmatulya, the Grahagamakutithala, and the Vidagdhabuddhivallablla,
was written in 1183; it gives simpler rules for solving astronomical problems than does the Siddhantsiromani. There are ten

sections:

0.

On the mean longitudes of the planets.

On the true longitudes of the planets

On the three problems involving diurnalmotion.
On lunar eclipses.

On solar eclipses.

On heliacal risings and settings,

On the lunar crescent.

On planetary conjunctions.

On the patas of the sun and moon.

On the syzygies.

There are, aside from the usual quantity of anonymous commentaries on the Karanakutiihala, eight whose authors’ names are

known:

1.
2.
3.

Bhasya of Ekanatha (ca. 1370).
Narmadr of Padmanabha (ca. 1575).
Udahana of Visvanatha (1612).



4. Ganakakumudakaumudr of Sumatiharsa Gani (1622). Published. See below.
5. Trika of Candidasa.

6. Brahmatulyasara of KeSavarka (?).

7. Trtka of Sankara.

8. Tika of Sodhala.

For a set of tables based on the Karanakutithala, see David Pingree, “Sanskrit Astronomical Tables in the United States,” in
Transactions of the American, Philosophical Society,n.s. 58 ,no.3 (1968). 36-37.

The Karanakutithala has twice been edited: by Sudhakara Dvivedin, with his own Sanskrit commentary (Benares, 1881); and,
with the Ganakakumadakaumudi of Sumatiharsa Gani, by Madhava Sastri Purohita (Bombay, 1902).

6. Bhaskara II's Vivarana on the Sisyadhfvrddhidatantra of Lalla has not been studied or published. There are three
manuscripts: in Benares, in Bikaner, and in Ujjain.

7. A short text of fifty-nine verses entitled Bijiopanaya is attributed to Bhaskara II, The author claims to be that scholar and to
have written this work in 1151. A Tithinirnayadarika; published with it is the only other Sanskrit work to mention it; the
author of this text claims to be Srinivasa Yajvan, who flourished in Mysore in the second half of the thirteenth century and
wrote a Suddjhidspika and a commentary on the Karanaprakasa of Brahmadeva. Both works, despite their acceptance by
Mukhopadhyaya and sengupta, are evidently late forgeries.

Kuppanna Sastri has shown that the Bijopanaya, which gives rules for computing a correction to the moon’s equation of the
center and variation, was most probably forged in south India in the early 1810’s to buttress the position of the partisans of the
drk system against those of the Vakya system. His argument is based on three main points:

(1) The first correction is astronomically invalid and would have appeared so to the author of the Siddhantasiromant.
(2) The style is completely at variance with Bhaskara’s normal method of exposition.

(3) There are oblique references in the Vasanabhdsya, a commentary accompanying the Bijopanaya, which is also alleged to
be by Bhaskara II, to Ranganatha’s commentary on the Siryasiddhanta, which was written in 1602 and was publishedin 1859.

These arguments seem to this writer quite convincing.

The Bijopanaya has been published twice: by Cintamani Raghunathacarya and Tadhakamalla Venkatakrsna Raya at Madras in
1876; and by Ekendranath Ghosh at Lahore in 1926.
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