JHS | VOL 54.3 | SEPTEMBER 2019 ARTICLES

The Untapped Wealth of Manuscripts
on Indian Astronomy and Mathematics

M. D. Srinivas*
Centre for Policy Studies, Chennai-600069

(Received 31 March 2019; revised 06 June 2019)

Abstract

Unlike in the case of other classical sciences of India, the vast corpus of manuscripts in Indian astronomy
and mathematics has been extensively surveyed and documented during the last fifty years, mainly due
to the painstaking efforts of D. Pingree and K. V. Sarma. We shall make use of their documentation to
make: (i) an estimate the extent of available source-works in Indian astronomy and mathematics; and (ii)
an assessment of what has been accomplished by the modern scholarship of last two centuries by way of
editing and translating these source-works. We find that of the estimated 9,000 source-works of Indian
Astronomy and Mathematics (which are preserved in around 30,000 manuscripts), only about 150 texts
were edited, and just 30 texts translated during 1800-1947. During 1948-2019, there has been significant
progress and another about 300 texts have been edited and 66 texts translated, many of them with detailed
explanatory notes. Thus, only about 450 (or 5% of the estimated 9000 source-texts available) have been
edited and published so far; even among the published works, only 96 texts have been seriously studied via
translations and explanations with a view to bring out their technical (mathematical-astronomical) content.
There is an urgent need to reorient our national priorities and give due importance to the preservation,
digitization, listing and cataloguing, editing & publishing, and promoting systematic studies of the large
corpus of source-works of the great tradition of science and technology in India. Training young scholars
for undertaking all these tasks should indeed form an integral part of the courses and research conducted
in our institutions of higher learning.

Key words: Census of exact sciences in Sanskrit, D. Pingree, K. V. Sarma, Manuscript wealth of India,
National Manuscripts Mission, New catalogus catalogorum, Sanskrit manuscripts in science in Kerala and
Tamil Nadu, Source-works in astronomy and mathematics, Union catalogue of Tamil manuscripts.

1 Estimates of the manuscript wealth of number of Indian manuscripts could be more than one
India million (Janert, 1965, p. 9):

We have reason to suppose that more than one
million of Indian manuscripts are deposited in
libraries, public or private and that more than
600,000 different manuscripts have been listed in
DOI: 10.16943/ijhs/2019/v54i3/49738 some manner in printed catalogues since the ori-
“Email: mdsrinivas50@gmail.com gin of Indian studies a century and a half ago.

The first systematic survey of catalogues of Indian
manuscripts in various repositories was published by
Klaus Janert in 1965, where he estimated that the total
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Janert (1965, p. 9 fi) also noted that:

The present ... Annotated Bibliography of Cata-
logues of Indian Manuscripts contains 339 titles
of publications comprising approximately 700 sep-
arate volumes, parts or fascicles with a total of
nearly 185,000 pages and about 550,000 catalogue
entries of Indian manuscripts 500,000 of which
were catalogued or listed in India.

As of date, the most comprehensive survey of the cat-
alogues of Indian manuscripts is the one published by
Subhash Biswas and M. K. Prajapati in 1998, and they
estimated the total number of Indian manuscripts to be
around 3.5 million, of which only about a million had
been catalogued (Biswas and Prajapati, 1998, p. xiv):

There are some 3.5 million manuscripts in vari-
ous collections in India. In addition about 60,000
Indian manuscripts are preserved in 20 different
countries of Europe and North America. Several
other countries in Asia also have nearly 150,000
manuscripts in Indian scripts and languages. ...

Only about one million manuscripts have been
recorded in published catalogues or hand lists
brought out by libraries and institutions. It was
also found that several private and institutional col-
lections remained unattended for years, without
even being recorded or listed in any form. These
one million manuscripts have been listed in about
2,000 volumes of catalogues published till about
1990; out of these nearly 300 were published by
overseas institutions.

Biswas and Prajapati (1998, p. xx) also presented the
language-wise distribution of the catalogued manuscripts,
which is given in Table 1.

In September 1998, while announcing the proposal
to establish a National Mission for Manuscripts, it was
mentioned that there were around 30 million Indian
manuscripts:!

A national mission is being set up for the preser-
vation of hundreds and lakhs of manuscripts scat-
tered all over the country. ... The mission is to be

'http://pibarchive.nic.in/archive/releases98/
1yr98/10998/r070998.html (accessed on 15 March 2019).

Table 1 Language-wise distribution of the catalogued In-
dian manuscripts

Language No. of Percentage
Manuscripts

Sanskrit, Prakrt, 8,29,653 78.39
Apabhramsa
Hindi (Bhasa, 87,412 8.26
Maithili, Bhojpuri,
Rajasthani, etc.)
Tamil 39,666 3.75
Gujarati 16,121 1.52
Persian 14,722 1.39
Kannada 13,818 1.31
Malayalam 11,815 1.12
Urdu 10,029 0.95
Telugu 9,216 0.87
Marathi 6,552 0.62
Bengali 4,915 0.46
Panjabi 4,107 0.39
Arabic 2,949 0.28
Pali 2,050 0.19
Oriya 1,826 0.17
Tibetan 1,364 0.13
Sinhalese 1,317 0.12
Assamese 778 0.07
Others 114 0.01
Total 10,58,424

launched in three phases. The first phase will
comprise compilation and publication of a direc-
tory of institutions/individuals possessing these
manuscripts and collecting data on their historical
importance and physical state and preservation fa-
cilities available. The second phase envisages anal-
ysis of the data collected in the first phase and phys-
ical verification and preparation of a national regis-
ter of these manuscripts, which have national and
international importance. The third stage will be
digitalisation of these rare manuscripts in order to
increase accessibility without physical handling.

More than 30 million manuscripts remain scat-
tered all over the country. The Minister for Hu-
man Resource Development, Murli Manohar Joshi
while chairing a meeting of the Advisory Board
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of National Library recently, expressed concern
over this and said that to protect these, which are
our cultural heritage, a national mission for their
preservation must be set up.

and Uttar Pradesh, and field participants in that
project report that they only scratched the surface.

The National Manuscripts Mission gives a more modest

In a review article on ‘Indian Manuscripts’ (written in  estimate of 10 million Indian manuscripts on its current
2011 and published in 2014) Dominik Wujastyk also con-  yeppage:3

curred with this estimate of 30 million manuscripts—
which, he notes, was also the estimate made by David Pin-

gree (Wujastyk, 2014, pp. 169-160):2

How many Indian manuscripts are there? The
National Mission for Manuscripts in New Delhi
works with a conservative figure of seven mil-
lion manuscripts, and its database is approach-

ing two million records (http://www.namami.

org/manuscriptdatabase.htm, consulted 18
August 2011). The late Prof. David Pingree, basing
his count on a lifetime of academic engagement
with Indian manuscripts, estimated that there
were thirty million manuscripts, if one counted
both those in public and government libraries, and
those in private collections (David Pingree, per-
sonal communication in the 1990s). For anyone
coming to Indian studies from another field, these
gargantuan figures are scarcely credible. But after
some acquaintance with the subject, and visits to
manuscript libraries in India, it becomes clear that
these very large figures are wholly justified. The
Jaina manuscript library at Koba in Gujarat, which
only started publishing its catalogues in 2003, has
an estimated 250,000 manuscripts. The Sarasvati
Bhavan Library in Benares has in excess of 100,000
manuscripts. There are 85,000 in various reposito-
ries in Delhi. There are about 50,000 manuscripts
in the Sarasvati Mahal library in Thanjavur in the
far South. Such examples are easily multiplied
across the whole subcontinent. And these are only
the public libraries with published catalogues. A
one-year pilot field-survey by the National Mission
for Manuscripts in Delhi, during 2004-2005, doc-
umented 650,000 manuscripts distributed across
35,000 repositories in the states of Orissa, Bihar

The National Mission for Manuscripts was es-
tablished in February 2003, by the Ministry of
Tourism and Culture, Government of India. A
unique project in its programme and mandate, the
Mission seeks to unearth and preserve the vast
manuscript wealth of India. India possesses an
estimate of ten million manuscripts, probably the
largest collection in the world.

The Mission also gives the summary of its performance

so far, which mentions that over 4.2 million manuscripts
have been documented:*

ii Set

i 42.03 lakhs manuscripts have been documented.
up a web-based National
manuscripts with information on 2.7 million
manuscripts.

database of

iii 1st, 2nd and 3rd phase of the digitization of

manuscripts project is completed and 4th phase is
in process. Total 2.96 lakhs manuscripts (2.61 Crore
Pages) have been digitized.

iv Initiated a Publication programme. 30 unpublished

manuscripts have been published.

Given the results of the surveys done by the NMM so

far, it does seem that 10 million is indeed a reasonable es-
timate for the number of Indian manuscripts that are ex-
tant; of these, perhaps only about 2 to 3 lakhs are in repos-
itories outside India. Again, the number of manuscripts
in Sanskrit can be expected to be of the order of 8 million.

>The figure of 30 million Indian manuscripts is also mentioned by

Sheldon Pollock who contrasts it with the total of about 30,000 Greek

manuscripts (covering the classical, Hellenistic and Byzantine peri-

ods) which are extant ( Pollock, 2006, p. 558 & fn).

*https://wuw.namami.gov.in/national-mission-
manuscripts (accessed on 15 March 2019).
‘https://www.namami.gov.in/performance-summary (ac-

cessed on 15 March 2019).
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2 The distribution of manuscripts over
different disciplines

2.1 Catalogus Catalogorum and the New
Catalogus Catalogorum

Many of the descriptive catalogues published by different
manuscript repositories list the manuscripts in different
disciplines separately; some of them may mention the dis-
cipline along with the title of each text, while listing its
manuscripts. To make any assessment of the extent of
manuscripts in different disciplines, what is required is to
systematically compile the information provided in vari-
ous catalogues into some sort of a ‘union catalogue’ which
lists all the works along with various details such as the
author, discipline, etc., provided in the individual cata-
logues.

The first such compilation was made by Theodor
Aufrecht in his Catalogus Catalogorum, which was pub-
lished in three volumes during 1891-1903 (Aufrecht,
1891, 1896 and 1903). Aufrecht’s work was based on 94
catalogues and his first volume listed about 60,000 works
and authors alphabetically, with appropriate catalogue
references.

In 1935, the University of Madras initiated a pro-
gramme of updating the Aufrecht’s work, as many more
catalogues had become available by then. A provisional
fasciculus of the New Catalogus Catalogorum (NCC) was
issued under the editorship of S. Kuppuswami Sastri in
1937. The first volume (covering the letter ‘a’) appeared
in 1949 under the editorship of C. Kunhan Raja with the
assistance of V. Raghavan. In the 1950s the work got in-
tensified and two Research Assistants (K. V. Sarma and
C. S. Sundaram) were appointed to assist Raghavan. Dur-
ing 1966-69, a revised edition of volume I was published
along with volumes II-IV (covering ‘a’ to ‘ga’) under the
editorship of V. Raghavan. Volumes VI-XI (covering ‘ga’
to ‘pa’) were published during 1971-83 under the edi-
torship of K. Kunjunni Raja. Volumes XII-XIV (cover-
ing ‘pa’ to ‘bra’) were published during 1988-2001 under
the editorship of N. Veezhinathan. And, volumes XV-
XXXIX (covering ‘bra’ to ‘su’) have been published during
2007-15 under the editorship of Siniruddha Dash. The re-
maining couple of volumes are expected to be published
shortly.

The volumes I-XIV present manuscript references and

other details based on around 400 catalogues and a large
number of secondary sources. Volumes XV-XXXIX have
compiled details from over 900 catalogues along with the
secondary sources. It may be estimated that, when com-
pleted, the entire series of volumes of NCC will have in-
formation on over 300,000 works and authors. The works
have been classified under various subject heads which is
reproduced in Table 2.

An estimate of the extent of manuscript wealth in any
discipline can be had by compiling the entries in vari-
ous volumes of NCC that come under each subject cate-
gory/categories. Such an analysis is yet to be undertaken.

2.2 Union Catalogue of Tamil Manuscripts

As regards the wealth of manuscripts in different disci-
plines, there is detailed information available only for
the case of Tamil Manuscripts. In 1991, the Tamil Uni-
versity Thanjavur, published a five volume Union Cata-
logue of 21,973 Tamil Manuscripts listed in various pub-
lished catalogues from 17 Indian repositories (holding
20,804 manuscripts) and 22 repositories abroad (holding
1,169 manuscripts). The last of these volumes gives a
bibliometric analysis of about 21,875 manuscripts whose
subjects could be identified among a list of about 330
subject-headings. The subject-wise distribution of Tamil
manuscripts given in Table 3, has been worked out on the
basis of this bibliometric analysis (Sellamutthu et al, 1991,
pp. 2148-2156).

From Table 3, we can see that religion, philosophy and
other humanities and social sciences, account for about
41.5% of the Tamil manuscripts; literature accounts for an-
other 30% of the manuscripts. The rest, which constitute
about 28.5% of the manuscripts are in various sciences-
including the science of language which accounts for
nearly 6% of the manuscripts. About 3,350 manuscripts
(constituting 15.3% of the total) deal with medicine and
about 1,250 manuscripts (5.7% of the total) are said to
deal with astrology. It is reported that there are about 120
manuscripts each on astronomy and mathematics and
chemistry, 100 on architecture and 40 on chemistry.

2.3 Survey of Sanskrit Manuscripts on Science in
Kerala and Tamil Nadu by K. V. Sarma

During 1995-97, K. V. Sarma did a painstaking survey of
247 manuscript repositories in Kerala and 147 manuscript
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Table 2 Subject-heads used in New Catalogus Catalogorum

Subjects

adv. - advaita. med. - medicine.
alamk. — alamkara. mim. - Mimamsa (parva).

anu. adv. - anubhavadvaita. ny. — nyaya.

Apast. - Apastamba.
Agval. - Agvalayana.

Av, Ath. v. — Atharvaveda.
Bharad. - Bharadvaja.

Bodh., Baudh. - Bodhayana, Baudhayana.

Br.-Brahmanas

Bud. - Buddhistic.

dh. - dharmasastra.

Dig. - Digambara.

Drahya. - Drahyayaniya.
dvai. - dvaita.

gr. — grammar.

grh. - grhya.

Hiran., Hiranyak. — Hiranyakesiya.
jy. — jyotisa.

Kas. Sai. — Kasmir Saivism.

Katy. - Katyayana.

Kr. Yv,, Krsn. Yv. - Krsna Yajurveda.

lex. — lexicon
ma. - mahatmya.

Madh. - Madhyandina.

paur. - pauranika.
pr. — prayoga.
rel. - religion.
Rv. - Rgveda.

$ai. — Saivism.

Sankh. - Sanikhayana.

ér. - Srauta.

$rivais — §rivaisnava.
st. — sttra.

Sv. — Samaveda.

Svet. - $vetambara.
Taitt. — Taittirlya.
Up(s). - Upanisad(s).
vaid. - vaidic.

Vaikh. - Vaikhanasa.
vais. — vaiSesika

vais. — vaisnava.

Vaj., Vs. - Vajasaneya, Vajasaneya samhita

ved. - vedic.

vi$.,(v).adv. - visistadvaita.

Yv. - Yajurveda.
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Table 3 Subject-wise distribution of Tamil manuscripts

Subject No. of Percentage
Manuscripts

Medicine 3,350 15.31
Astrology 1,250 5.71
Astronomy and 120 0.55
Mathematics
Chemistry 120 0.55
Architecture 60 0.27
Veterinary 40 0.18
Science
Grammar, 1,300 5.94
Prosody, Lexicon
Music and 220 1.00
Dance
Drama 210 0.96
Literature 6,100 27.89
Religion 6,700 30.63
(Samayam)
Philosophy 1,725 7.89
Dharmasastra 400 1.83
(Nitinal)
Other 280 1.28
Humanities and
Social Sciences
Total 21, 875 100

repositories in Tamil Nadu. During the course of this
survey, about 150,000 manuscripts ‘were examined partly
in situ in person and partly through their catalogues or
hand-lists when available’ (Sarma, 2002, p. 15). The Sur-
vey revealed that of the total of 150,000 manuscripts sur-
veyed, 12,244 manuscripts (more than 8%) pertained to
various sciences including astrology (jatakaskandha and
samhitaskandha of jyotisa), astronomy and mathemat-
ics (ganitaskandha of jyotisa, which includes mathemat-
ics also), medicine (a@yurveda), architecture (Silpasastra),
musicology (sangitasastra), chemistry (rasasastra), vet-
erinary science (mrgasastra) and agriculture (krsisastra).

The manuscripts on astrology, astronomy and mathe-
matics and medicine together accounted for 11,000 (or
90%) of the manuscripts pertaining to science. However,
unlike in the case of the Tamil manuscripts, the Sanskrit
manuscripts on astronomy and mathematics constituted

a much larger proportion (nearly 25% of the manuscripts
on science, and 30% of the manuscripts in jyotisa) while
the Sanskrit manuscripts on medicine were only 10% of
the total Sanskrit manuscripts on science. Sarma’s survey
also found that these 12,244 manuscripts actually corre-
spond to about 3,473 separate texts, of which only 229 or
about 6.6% of these texts had been edited and published so
far. In Table 4, we have summarised the discipline-wise
distribution of manuscripts and texts as found in the sur-
vey (Sarma, 2002, p. 15):

3 Manuscripts and source-works in
Astronomy and Mathematics

Among the ancient Indian sciences, astronomy and math-
ematics occupy a prime position along with the sciences
of language and health. All these sciences are distin-
guished by an extensive textual tradition which goes back
to the Vedic period and the tradition continued to flour-
ish till at least the middle of the nineteenth century. As
we saw above, a significant part of the great manuscript
wealth of India pertains to these sciences, which have
played an important role in the history of our civilisation.

Unlike in the case of other ancient Indian sciences,
the vast corpus of manuscripts in astronomy and math-
ematics has been extensively surveyed and documented
by modern scholarship during the last fifty years. One of
the earliest surveys of the manuscripts in astronomy and
mathematics was conducted in early 1960s at the behest
of the National Institute of Sciences of India (later named
the Indian National Science Academy) by Samarendra
Nath Sen with the assistance of Amulya Kumar Bag and
Sreeramula Rajeswara Sarma (1966). Their Bibliogra-
phy was based on information compiled from 79 cata-
logues and listed 660 works under 480 authors, together
with another 320 works whose authors were not known.
For each title, catalogue references were provided to the
manuscripts, along with other details, wherever available.
Since the information compiled was based only on 79 cat-
alogues, this Bibliography should be considered as a pre-
liminary survey of the vast corpus of manuscripts in the
field of astronomy and mathematics.

A comprehensive survey of the manuscripts and source-
works on Indian astronomy and mathematics was under-
taken by David Pingree. Pingree, it seems, embarked on
this mammoth enterprise in 1955, and he was still work-
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Table 4 Subject-wise distribution of Sanskrit manuscripts on science in Kerala and Tamil Nadu

Subject No. of Percentage | No. of Texts No. of Texts

Manuscripts Edited so far

Astrology 6,794 4.53 1,572 65

Astronomy 2,919 1.95 934 100

and

Mathematics

Medicine 1,286 0.86 586 28

Architecture 599 0.40 200 10

Musicology 326 0.22 82 9

Chemistry 166 0.11 61 13

Veterinary 146 0.10 31 4

Science

Agriculture 8 7 0

Total 12,244 8.16 3,473 229

Total 150,000

Manuscripts

Surveyed

ing on it at the time of his demise in 2005. Five volumes
of Pingree’s Census of Exact Sciences in Sanskrit (covering
all authors from ‘a’ to ‘va’, in about 1,700 pages) appeared
during 1970-1994 (1970, 1971, 1976, 1981 and 1994).> The
scope of the Census is outlined in the introduction to the
first volume (Pingree, 1970, p. viii):

... Census of the Exact Sciences in Sanskrit (here-
after to be referred to as CESS)...will provide all
available bibliographical information concerning
works in jyotihsastra and related fields and bi-
ographical information concerning their authors.
Jyotihsastra is divided into three skandhas or
branches: hora or genethlialogy and other forms of
horoscopic astrology, ganita or mathematics and
mathematical astronomy, and samhita or divina-
tion. The related fields to which attention is paid in
CESS are cosmology and geography (largely of the
Jainas) and those aspects of dharmasastra that in-
volve the determination of the proper times for the
performance of ritual acts. Itisintended to include
all the works and all the authors in these subjects
that can be identified.

5The last volume in the Series A was said to be nearly complete when
Pingree passed away in 2005; unfortunately, it still remains unpub-
lished.

249

CESS will consist of two series: Series A will
contain articles on authors arranged in the order
of Sanskrit alphabet, and the Series B articles on
the Books (mainly in Sanskrit, though some non-
Sanskritic material is included arranged in the
same manner ... The article on each author will first
give as much information as is available on his
date, ancestry, locale, religious affiliation, and so-
cial position; it will then list his works relevant
to jyotihsastra, and, under each work, list its com-
mentators, its manuscripts and editions, and any
discussions of it; finally there will be given a table
of its contents and those passages in it which in-
form us about the author.

In the preface to the same volume, Pingree (vol. I, 1970,
p. vii) mentions that:

... the individual to whom this cataloguer owes
most is India’s foremost student of Sanskrit
manuscripts, Professor V. Raghavan of the Univer-
sity of Madras, who most generously made avail-
able his numerous handwritten catalogues of In-
dian and European collections. May this work
prove as useful to the students of jyotihsastra as
Raghavan’s New Catalogous Catalogorum is to the
students of Sanskrit literature in general.
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Around 400 catalogues are listed in the first volume of
the Census. Supplementary lists are given in each suc-
cessive volume so that the total number of catalogues
from which the information has been compiled adds up
to around 600. The volumes of the Census also present
a comprehensive bibliography of secondary sources—
listing over 2,000 articles and books related to jyotih$as-
tra.

The first four volumes of the Census (covering letters
‘@’ to ‘ma’) included information on 2,450 authors in all.
The corresponding information in the case of volume V
(covering letters ‘ya’ to ‘va’) was not provided. It is esti-
mated that, when the contents of the unpublished sixth
volume is also taken into account, the total number of au-
thors could be more than 4,000.

The volumes of the Census constitute a rich source for
studying all aspects of the large corpus of manuscripts in
Jjyotihsastra such as: The total number of manuscripts, the
total number of source-works and their distribution over
different sub-disciplines and the historical periods and lo-
cations of the authors, details of source-works which have
been edited, translated and studied, and so on. Such stud-
ies have not been carried out so far—perhaps because, like
in the case of NCC, the volumes of the Census are not yet
complete.

In his survey of the literature on jyotih$astra, pub-
lished in 1981, Pingree himself estimated the total num-
ber of Sanskrit manuscripts pertaining to jyotihsastra to
be around 100,000 (Pingree, 1981, p. 118):

At present there exist in India and outside of it
some 100,000 manuscripts on the various aspects
of jyotihsastra. The great majority of these were
copied within the seventeenth, eighteenth, and
nineteenth centuries; for manuscripts cannot long
survive in India except under exceptional circum-
stances.

We may now recall the findings of the Survey of San-
skrit manuscripts in Kerala and Tamil Nadu, due to
K. V. Sarma (mentioned earlier), which found 6,714
manuscripts (corresponding to 1572 works) on astrology
and 2,919 manuscripts (corresponding to 934 works) in as-
tronomy and mathematics. Hence, we can conclude that
out of the estimated 100,000 manuscripts on jyotihsastra,
the number of manuscripts pertaining to astronomy and

mathematics could be around 30,000. Again, using the re-
sult of the same survey, we can also conclude that these
30,000 manuscripts are associated with roughly around
9,000 source-works on astronomy and mathematics in
Sanskrit. This is indeed a huge wealth of literature, much
of which (as we shall see below) remains untapped so far.

Apart from the Bibliography of Sen, and the five vol-
umes of the Census and the monograph on the literature
on jyotihsastra due to Pingree (cited above), the other im-
portant sources which provide us valuable information re-
garding the source-works in Indian astronomy and math-
ematics (and details regarding their published editions,
translations, etc.), are:

i Two monographs on Sanskrit Astronomical Tables
in America and England by Pingree (1968, 1973)
ii The seminal bibliography of the works of Kerala
School of Astronomers by K. V. Sarma (1972), and
iii The survey of K. V. Sarma on the Science Texts in the
Manuscript Repositories of Kerala and Tamil Nadu
(mentioned earlier).

Here, we shall essentially make use of the above sources
to assess the progress achieved by modern scholarship of
the last two and a half centuries in comprehending the
Indian tradition of astronomy and mathematics by way of
studying, editing, translating and analysing the technical
contents of the large corpus of nearly 9,000 source-works
as estimated above.

4 Modern scholarship in Indian
Astronomy and Mathematics: An
assessment of its progress over the
last two and a half centuries

The Indian tradition of astronomy and mathematics was
fairly flourishing during the eighteenth century and, in
several parts of the country, the tradition continued well
into the middle of the nineteenth century. However, the
British policy of stopping all allocations for the support
of indigenous learning (both by the local village societies
as well as by the former Indian rulers), coupled with the
policy of exclusively reserving all Governmental jobs to
those who were trained in the new English education sys-
tem, led to a steep decline in indigenous learning during
the course of the nineteenth century.
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We shall here focus on the growth of modern
scholarship—the modern phase of the European
scholarship—in Indian astronomy and mathematics
which may be said to have been initiated in the second
half of the eighteenth century by the British and Euro-
pean scholars (and the British administrators in India).
In the initial period, most of the investigations were
confined to the analysis and interpretation of Indian
astronomical tables which had been transmitted to
Europe from India (and even Southeast Asia) during
the course of the seventeenth and eighteenth centuries.
More systematic studies of the source-works of Indian
astronomy and mathematics began in the 1780s, some of
which were published in the journal Asiatic Researches
brought out by the Asiatic Society, established in Calcutta
in 1784.

4.1 Source-works in Indian Astronomy and
Mathematics edited/translated during
1800-1875

To start with, we consider the source-works which were
edited/translated during the period 1800-1875. The first
full-fledged translations of Indian mathematics texts ap-
peared during the decade, 1810-1820, starting with the
translation of Bijaganita and Lilavatl of Bhaskaracarya
(ca.1150), by E. Strachey and J. Taylor in 1813 and 1816
respectively. This was soon followed in 1817 by a more
authoritative translation, along with detailed explanation
of the mathematical content of these works (based on an
examination of their traditional commentaries), by Henry
Thomas Colebrooke (1817). Colebrooke’s work also in-
cluded a translation of the Ganita and Kuttaka chapters
of the Brahmasphutasiddhanta of Brahmagupta (ca.628).
In the meanwhile, there also appeared a brief translation,
due to Benjamin Hyne, of the Geometry section of the Tel-
ugu work, Pavaliiriganitamu (which is said to be a trans-
lation of Ganitasarasangraha of Mahavira (ca.850)), by
Mallana (ca.1100). However, for the next several decades,
there seems to have been little progress in the translation
of source-texts of Indian Mathematics, till George Thibaut
took up the study of the Sulvasiitras in the 1870s.
Editions of Indian source-works started appearing in
the 1830s. Here again, the Sanskrit texts of Lilavatl and
Bijaganita of Bhaskaracarya were the first to be published
from Calcutta in 1832 and 1834. The British administrator
Lancelot Wilkinson had gathered a group of traditional In-

dian scholars at Sehore and he published an edition of the
celebrated treatise, Siddhantasiromani of Bhaskaracarya,
along with the auto-commentary Vasanabhasya, from
Calcutta in 1842. In the next year, Wilkinson published
an edition of the famous astronomical manual (karana)
Grahalaghava of Ganesa Daivajiia (ca.1520) along with
the commentary of Mallari (ca.1588). In 1859, Fritz Ed-
ward Hall and Bapt Deva Sastri (the doyen among tra-
ditional scholars, who had also been trained in modern
learning in the Sanskrit College of Varanasi) published
an edition of the Siuryasiddhanta along with the com-
mentary Giudharthaprakasaka of Rangandtha (ca.1603)
as a part of the Bibliotheca Indica series from Calcutta.
Another major publication in this series was the edition
by H. Kern of the famous Brhatsamhita of Varahamihira
(ca.550). But the crowning achievement of this period was
the publication from Leiden of an edition of the seminal
text of Indian astronomy—the Aryabhatiya of Aryabhata
(ca.499), along with the commentary Bhatadipika of the
Kerala Astronomer Parames$vara (ca.1430), by H. Kern in
1874.

As regards translations of source-works of Indian As-
tronomy, a Marathi translation of the Siddhantasiromani
was published in 1837. In 1848, H. R. Hoisington of the
Batticotta Seminary in Sri Lanka published an edition and
translation (along with explanatory notes) of the popu-
lar work of the Vakya system, Ciidamani Ullamudaiyan
(in Tamil) of Tirukkottiyir Nambi (ca.1234). However,
unlike the work of Colebrooke on Indian Mathematics
which was published in 1817, the first detailed exposi-
tion in English of a classical Siddhantic text of Indian
Astronomy appeared only in 1860. This was the famous
translation of Siiryasiddhanta (together with detailed ex-
planatory notes) by Rev. Ebenezer Burgess, which was re-
vised by William Dwight Whitney (Burgess, 1860).° Soon,
this was followed by an English translation of the Golad-
hyaya of Siddhantasiromani by Lancelot Wilkinson re-
vised by Bapi Deva Sastri in 1861. Another landmark
publication was the edition (and translation into German)
of the Rk and the Yajus recensions of the ancient Vedarn-
gajyotisa (ca.1300-1100 BCE ), with the commentary of
Somakara (ca.1350 CE) on the Yajus version, by Albrecht
Weber from Berlin in 1862. The other two works which
were translated during this period were the Brhatsamhita

This work was first published in 1858 by the Journal of American
Oriental Society
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Table 5 Source-works of Indian Astronomy and Mathematics edited/translated during 1800-20109.
Period No. of Source-works edited | No. of Source-works translated
1800-1875 15 10
1876-1947 About 135 20
1948-2019 About 300 66
Total About 450 96

of Varahamihira, which was translated by H. Kern dur-
ing 1870-75, and the Grahalaghava of Ganesa Daivajiia
(ca.1520) which was published along with the Udaharana
of Visvanatha (ca.1600) and a Marathi Translation by
K. S. Godbole and V. K. J. Gadre from Bombay in the
1870s.

4.2 Source-works in Indian Astronomy and
Mathematics edited/translated during
1876-2019

We have referred to all the editions and translations that
were published during 1800-1875, mainly because they
were pioneering efforts, and also because there were in-
deed so few of them—only about 15 source-works were
edited and about 10 translated (two of them only partially)
in the entire seventy-five period under consideration. The
next seventy-odd years, 1876-1947, indeed saw a substan-
tial increase in the number of source-works edited. This
was a period when a number of Indian scholars, most
of them from a background of traditional scholarship,
but trained also in modern institutions of higher learn-
ing (including the new institutions of Sanskritic learning),
started playing a leading role in the editing and translat-
ing source-works of Indian Astronomy and Mathematics.

The prime mover in the editing of source-works was
Sudhakara Dvivedin, a student of Bapudeva Sastri in
Varanasi, whose example was soon followed by number
of scholars in Calcutta, Poona, Trivandrum and other
places. During 1878-1910, Sudhakara Dvivedin edited
and published more than twenty important texts, often
with his own Sanskrit commentary. He also wrote a tract
in Sanskrit, Ganakatarangini, on the lives of Indian as-
tronomers and mathematicians (Dvivedin, 1892). A re-
ally comprehensive history of Indian Astronomy was writ-
ten in Marathi in 1895 by Sankara Balakrishna Dikshit,
who took great pains to look through a large number of
manuscripts and books to compile details of the works

written by hundreds of Astronomers and Mathematicians
from the ancient period to the modern times (Dikshit,
1896). Incidentally, Dikshit mentions in his preface that
the Aufrecht’s Catalogus Catalogorum contains titles of
2,000 works of Indian astronomy.

We have looked in detail through the comprehensive
bibliographies of Sen, Pingree and Sarma, cited in the last
section, to make a preliminary master list of the published
translations of the source-works of Indian astronomy and
mathematics during the last two centuries. We have pre-
sented the detailed list in Appendix A. What this list re-
veals is that while there were only 10 works which were
translated during 1800-1875, this number rose to 20 dur-
ing 1876-1947, and further increased substantially to 66
during 1948-2019. We have not made any detailed survey
of the source-works which have been edited during 1876-
1947 and 1948-2019. However, from our perusal of these
bibliographies and other sources, it seems that the num-
ber texts edited during these periods may be estimated to
be around 135 and 300 respectively. These summary fig-
ures are given in Table 5, and the list of the titles translated
is given in Sections 4.2.1-4.2.4.

4.2.1 List of source-works translated during
1800-1875

1. Vedangajyotisa of Lagadha (ca.1300-1100 BCE)
2. Brhatsamhita of Varahamihira (ca.550 CE)

3. Brahmasphutasiddhanta of Brahmagupta (ca.628)
(PART)

4. Siryasiddhanta

5. Pavaluriganitamu (in Telugu) of Mallana (ca.1100)
(PART)

6. Lilavati of Bhaskaracarya (ca.1150)
7. Bijaganita of Bhaskaracarya (ca.1150)
8. Siddhantasiromani of Bhaskaracarya (ca.1150)
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9

. Cuadamani  Ullamudaiyan  (in  Tamil) of

Tirukkottiylr Nambi (ca.1234)

10. Grahalaghava of Ganesa Daivajiia (ca.1520)

4.2

1
2
3
4
5
6
7
8

10.

11.

12.
13.

14.

15.

4.2

.2 List of source-works edited during 1800-1875

. Vedangajyotisa of Lagadha (ca.1300-1100 BCE)
. Aryabhatiya of Aryabhata (ca.499 CE)

. Brhatsamhita of Varahamihira (ca.550)

. Stiryasiddhanta

. Lilavati of Bhaskaracarya (ca.1150)

. Bijaganita of Bhaskaracarya (ca.1150)

. Siddhantasiromani of Bhaskaracarya (ca.1150)

. Mitaksara or Vasanabhdasya Autocommentary of
Bhaskaracarya (ca.1150) on Siddhantasiromani

Cidamani  Ullamudaiyan of

Tirukkottiytr Nambi (ca.1234)

(in  Tamil)

Commentary on Vedarngajyotisa by Somakara
(ca.1350)

Bhatadipikd on Aryabhatiya by Parame$vara
(ca.1430)

Grahalaghava of Ganesa Daivajia (ca.1520)

Commentary on Grahalaghava of Ganesa Daivajna
by Mallari (ca.1588)

Udaharana on Grahalaghava of Ganesa Daivajfia by
Vi$vanatha (ca.1600)

Gudharthaprakasaka on Siryasiddhanta by Ran-
ganatha (ca.1603)

.3 List of source-works translated during
1876-1947

. Baudhayanasulvasiitra (Prior to ca.800 BCE)

Apastambasulvasiitra (Prior to ca.800 BCE)
Katyayanasulvasiitra (PART)
Manavasulvasiitra

Atharvanajyotisa

Suryaprajiiapti (in Prakrta)
Candraprajiiapti (in Prakrta)

Aryabhatiya of Aryabhata (ca.499 CE)
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Paricasiddhantika of Varahamihira (ca.550)

. Khandakhadyaka of Brahmagupta(ca.665)
. Trisatika of Sridhara (ca.750)

. Dhavala (in Prakrta) of Virasena (ca.800) on

Satkhandagama of Puspadanta and Bhitabali

. Ganitasarasangraha of Mahavira (ca.850)

. Laghumanasa of Mufijala (ca.932)

. Bhasvati of Satananda (ca.1099)

. Makarandasarini of Makaranda (ca.1478)

. Yantracintamani of Cakradhara (ca.15th Century)
. Tithicintamani of Ganesa Daivajiia (ca.1530)

. Suryasiddhantarahasya of Raghavananda Sarman

(ca.1591)

Yantrardjaracana of Savai Jayasirmha (ca.1725)

4.2.4 List of source-works of Indian Astronomy and

Mathematics translated during 1947-2019

. Parasaratantra of Parasara (ca.1300-1100 BCE)
. Katyayanasulvasiitra

. Baksali Manuscript

. Yavanajataka of Sphijidhvaja

. Candravakya of Vararuci (ca. 4th Century CE)

. Tiloyapannatti (in Prakrta) of Yativrsabha (ca. 5th

Century)

7. Aryabhatasiddhanta of Aryabhata (ca.499) (PART)

8. Paitamahasiddhanta of Visnudharmottarapurana

11.
12.
13.
14.
15.
16.
17.

18.

. Mahabhaskariya of Bhaskara I (ca.620)
10.

Brahmasphutasiddhanta of Brahmagupta (ca.628)
Aryabhatiyabhasya of Bhaskara I (ca.629)
Laghubhaskariya of Bhaskara I (ca.635)
Karanaratna of Devacarya (ca.687)
Ganitaparicavimsi of Sridhara (ca.750)

Patiganita of Sridhara (ca.750)

Sisyadhivrddhida of Lalla (ca.750)

Vasanabhagsya on Brahmasphutasiddhanta of Brah-
magupta by Prthtidakasvamin (ca.860) (PART)

Vatesvara Siddhanta of Vatesvara (ca.904)
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19.
20.
21.
22.
23.
24.
25.

26.

27.
28.

29.
30.

31.
32.

33.
34,
35.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.

Mahasiddhanta of Aryabhata I1 (ca.950) (PART)
Karanatilaka of Vijayanandi (ca.966)
Trilokasara (in Prakrta) of Nemicandra (ca.975)
Dhikotidakarana of Sripati (ca.1039)
Siddhantasekhara of Sripati (ca.1039) (PART)
Ganitatilaka of Sripati (ca.1039)

Vasanabhdasya autocommentary of Bhaskaracarya
on Bijaganita (ca.1150)

Mitaksara or Vasanabhdsya autocommentary of
Bhaskaracarya on Siddhantasiromani (ca.1150)
(PART)

Karanakutiihala (ca.1183) of Bhaskaracarya

Sulvadipikd  on  Baudhdayanasulvasiitra
Dvarakanatha Yajvan (ca.12th century)

by

Paricavimsatika (ca. 13th Century)

Ganitasarakaumudi (in Prakrta) of Thakkura Phert
(ca.1320)

Ganitakaumudi of Narayana Pandita (ca.1356)

Bijaganitavatamsa of Narayana Pandita (ca.1356)
(PART)

Yantraraja of Mahendrasiri (ca.1370) (PART)
Yantradhikara of Padmanabha (ca.1400)

Dhruvabhramanddhikara of Padmanabha (ca.1400)
(PART)

Sphutacandrapti of Madhava (ca.1400)
Mahajyanayanaprakara of Madhava (ca.1400)
Lagnaprakarana of Madhava (ca.1400) (PART)
Grahanastaka of Paramesvara (ca.1410)
Grahanamandana of Paramesvara (ca. 1410)
Grahananydyadipika of Parame$vara (ca.1432-33)
Goladipika II of Paramesvara (ca.1432-33)
Goladipika I of Parames$vara (ca. 1443-44)
Golasara of Nilakantha Somayaji (ca.1500)
Tantrasangraha of Nilakantha Somayaji (ca.1500)

Candracchayaganita of Nilakantha Somayaji
(ca.1500)
Siddhantadarpana of Nilakantha Somayajl
(ca.1500)

50.
51.
52.
53.
54.

55.

56.

57.
58.
59.
60.
61.

62.

63.
64.
65.

66.
67.
68.

4.3

. Autocommentary

on Siddhantadarpana
Nilakantha Somayajt (ca.1500)

by

. Grahasphutanayane Viksepavasana of Nilakantha

Somayaji (ca.1500)

Kuttakarasiromani of Devaraja (ca.15th century)
Siddhantasundara of Jianaraja (ca.1503)
Pratodayantra of Ganesa Daivajiia (ca.1530)
Ekavimsatiprasnottara of Citrabhanu (ca.1530)

Ganitayuktibhasa (in Malayalam) of Jyesthdeva
(ca.1530)

Suryaprakasa of Siaryadasa on Bijaganita of
Bhaskaracarya (ca. 1538)

Buddhivilasini on Lilavati of Bhaskaracarya by
Ganesa Daivajfia (ca.1545) (PART)

Turiyayantraprakasa of Bhiidara (ca.1572)
Karanapaddhati of Putumana Somayaji (ca.1580)
Rasigolasphutaniti of Acyuta Pisarati (ca.1585)
Candrarki of Dinakara (ca.1589)

Bijapallava on Bijaganita of Bhaskaracarya by
Krsna Daivajia (ca.1600) (PART)

Sarvasiddhantardja of Nityananda (ca.1639)
(PART)
Patisara of Munisévara (ca.1650) (PART)

Karanakesart of Bhaskara (ca.1681)

Brahmatulyasarini of Maltkacandra (ca.17th Cen-
tury)
Yantraprakara of Savai Jayasisimha (ca.1725)

Sadratnamala of Sankaravarman (ca.1819)

Siddhantadarpana of Candrasekhara Samanta
(ca.1869)

Progress achieved during 1948-2019 in our
understanding of Indian Astronomy and
Mathematics

As we saw, the period 1800-1875 saw several pioneer-
ing efforts to study the Indian tradition of astronomy
and mathematics, but the overall number of source-texts
which were edited or translated was indeed miniscule—
15 and 10, respectively, as noted in Table 5. An overview
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of what had been achieved by modern scholarship during
the 19th century was presented by George Thibaut (1899)
and Burgess (1893).

The next seventy-odd year period 1876-1947 did indeed
see a significant increase both in the number of works
edited and translated—135 and 20, respectively, as noted
in Table 5. Many more details of the concepts, techniques
and achievements of Indian mathematics had been unrav-
elled by then and these were admirably summarised in
the classic volumes on the History of Hindu Mathematics
by Bibhutibhusan Datta and Avadhesh Narayan Singh in
the 1930s. In this context, we may also cite the impor-
tant work of Bibhutibhusan Datta on the Science of the
Sulba: A Study in Early Hindu Geometry (1932). There
is no similar overview of the state of our knowledge on In-
dian Astronomy in the 1930s—some idea can be had from
the translation of Khandakhadyaka of Brahmagupta by
Prabodhchandra Sengupta (1934) and his introduction to
the 1935 edition of the translation of Siiryasiddhanta by
Burgess (Sengupta, 1935, pp. vii-li).

Compared to the state of our knowledge of Indian As-
tronomy and Mathematics in the 1940s, it may be said that
substantial progress has been achieved in the last seventy
years, mainly by the dedicated efforts of a large number
of scholars in studying, editing, translating and analysing
the technical contents (mathematical and astronomical)
of a number of important texts. As we noted in Table 5,
during the period 1948-2019, it is estimated that nearly
300 source-works have been edited and 66 works have
been translated—often with detailed explanatory notes.
The impact of these editions/translations could already be
seen in the review articles and books written on Indian
Astronomy and Mathematics during the 1970s (or there-
about) (Iyengar, 1967; Bose, Sen and Subbarayappa, 1971;
Pingree, 1978, Bag, 1979; Saraswati Amma, 1979; Sen and
Shukla, 1985).

From the list of source-works translated during the
period 1948-2019 as given in Appendix A, we can
see that they include important works such as the
Sulvasiitras, the Baksali Manuscript and many seminal
works of the renowned Astronomers/Mathematicians:
Lagadha, Parasara, Sphijidhvaja, Aryabhata, Varahami-
hira, Bhaskara I, Brahmagupta, Devacarya, Srid-
hara, Lalla, Vate$vara, Aryabhata II, Mufijala, Sripati,
Bhaskaracarya II, Thakkura Pherfi, Narayana Pandita,
Padmanabha, Madhava, Parame$vara, Makaranda,

Nilakantha Somayaji, Devaraja, Jfanaraja, GaneSa
Daivajiia, Jyesthadeva, Bhiidara, Putumana Somayaji,
Acyuta Pisarati, Sawai Jayasimha, Sankaravarman and
Candrasekhara Samanta. A detailed study of these
translations and the explanations given therein do
provide us with substantial insights into the historical
development of the concepts, theories, techniques as well
as the methodology of the Indian tradition of Astronomy
and Mathematics. Many of these insights have also
been brought out in various books and monographs that
have appeared since 1997 :Hayashi, Kusuba and Yano,
1997; Paramesvaran, 1998; Rao, 2000; Sriram, Rama-
subramanian and Srinivas, 2002; Emch, Sridharan and
Srinivas, 2005; Raju, 2007; Selin and Narasimha, 2007;
Subbarayappa, 2008; Sarma, 2008; Narlikar, 2009; Dash,
2009; Plofker, 2009; Seshadri, 2010; Padmanabhan, 2010;
Montelle, 2011; Ramasubramanian, Srinivas and Sriram,
2013; Pingree and. Steele, 2014; Ramasubramanian, 2015;
Joseph, 2016; Ramasubramanian, Sule and Vahia, 2016;
Selin, 2016; Divakaran, 2018; Kolachana, Mahesh and
Ramasubramanian, 2019; Ramasubramanian, Hayashi
and Montelle, 2019; Montelle and Plofker, 2019; and
also in the various articles published in the two premier
Indian Journals, Indian Journal of History of Science
(published by the Indian National Science Academy
since 1966) and Ganita Bharati (published by the Indian
Society of History of Mathematics since 1979).

5 The untapped wealth of manuscripts
on Indian Astronomy and
Mathematics: The way forward

While the above discussion shows that significant
progress has been achieved by the modern scholarship in
Indian astronomy and mathematics during the last sev-
enty years, the fact of the matter is that there are still large
gaps in our current knowledge of this great tradition. We
shall not here go into the details of the various historical
periods and the areas which need to be investigated in
depth. Since this discussion is on the untapped wealth of
manuscripts in Indian astronomy and mathematics, we
have put together a representative list of 188 important
source-works which are yet to be edited and published.
This list is presented in Appendix B and we may note that,
as per the details given in the bibliographies of Pingree
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and Sarma cited above, manuscripts of these works are
listed in various catalogues. This list is only indicative
of the huge corpus of important source-works which
are perhaps easily locatable, but are yet to be edited and
studied.

In conclusion, we would like to emphasise we are as
yet far from achieving a comprehensive understanding of
the fundamental concepts and techniques, theories and
methodologies and even the historical development of
Indian astronomy and mathematics. This is mainly be-
cause:

1. Only 450 (or 5%) of the estimated 9,000 source-texts
(which are available in the form of manuscripts)
have been edited and published so far.

2. Further, even among the 450 or so published works,
only about 96 texts have been seriously studied
and explicated via translations and explanatory com-
mentaries with a view to bring out their technical
(mathematical-astronomical) content.

3. Most of these editions and studies have been brought
out during the last seventy years or so; and this is
largely due to the voluntary and dedicated efforts of
a number of Indian scholars, as there has been little
scope or support for such work in our institutions of
higher learning.

There is thus an urgent need to reorient our national
priorities and give due importance to the preservation,
digitization, listing and cataloguing, editing and publish-
ing, and promoting systematic studies of the large corpus
of source-works of the great tradition of science and tech-
nology in India. Training young scholars for undertak-
ing all these tasks should indeed form an integral part of
the courses and research conducted in our institutions of
higher learning.

Appendix A

Source-works of Indian Astronomy and
Mathematics which have been translated

1. Vedangajyotisa of Lagadha (ca.1300-1100 BCE)

a) English Translation by Jervis (1836)
b) German Translation with Notes by Albrecht
Weber (1862)
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c) English Translation of a portion with Notes by
George Thibaut (1877)

d) Marathi Translation by J. B. Modak (1884)

e) English Translation with Notes by Lala Chote-
lala (1906)

f) English  Translation
R. Shamasastry (1936)

g) Bengali Translation by Sitesh Chandra Bhat-
tacharya (1971)

h) English Translation with Notes by T. S. Kup-
panna Sastri and K. V. Sarma (1984)

i) English Translation with Notes by H. M. Jani
(1985)

j) English Translation with Notes by P. V. Holay
(1989-90)

k) Hindi Translation with Notes by S. A. Kaun-
dinyayana (2005)

1) Kannada Translation with Notes by S. Bal-
achandra Rao (2007)

with  Notes by

2. Parasaratantra of Parasara (ca.1300-1100 BCE)

a) English Translation of available portions with
Notes by R. N. Iyengar (2013)

3. Baudhayanasulvasiitra (Prior to ca.800 BCE)

a) English Translation with Notes by George
Thibaut (1874-77)

b) Marathi Translation by R. P. Kulkarni (1978)

c) English Translation with Notes by S. N. Sen
and A. K. Bag (1983)

d) French Translation with Notes by J. M. Delire
(2016)

4. Apastambasulvasiitra (Prior to ca.800 BCE)

a) German Translation by A. Burk (1901-2)

b) English Translation by Satya Prakash &
R. S. Sarma (1968)

¢) Marathi Translation by R. P. Kulkarni (1978)

d) Japanese Translation with Notes by Yosuke
Ikari (1980)

e) English Translation with Notes S. N. Sen and
A. K. Bag(1983)

5. Katyayanasulvasiitra

a) English Translation of first two chapters by
George Thibaut (1882)
b) English Translation
S. B. Khadilkar (1974)

with  Notes by
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¢) Marathi Translation by R. P. Kulkarni (1978)
d) English Translation with Notes S. N. Sen and
A.K.Bag(1983)

6. Manavasulvasiitra

a) English Translation with Notes by N. K. Ma-
jumdar (1922)

b) English Translation with Notes by J. M. Van
Gelder (1963)

¢) Marathi Translation by R. P. Kulkarni (1978)

d) English Translation with Notes S. N. Sen and
A. K. Bag (1983)

7. Atharvanajyotisa

a) Hindi Translation by C. L. Sarma and
O. N. Dvivedi

b) Hindi Translation with Notes by Abhaya
Katyayana (2004)

8. Suryaprajiiapti (in Prakrta)
a) Hindi Translation by Amolaka Rsi (1910)
9. Candraprajiiapti (in Prakrta)
a) Hindi Translation by Amolaka Rsi (1909)
10. Baksali Manuscript

a) English Translation with Notes by T. Hayashi
(1995)

11. Yavanajataka of Sphijidhvaja

a) English Translation with Notes by D. Pingree
(1978)

b) English Translation of chapter 79 with Notes
by B. Mak (2013)

12. Candravakya of Vararuci (ca.4th century CE)

a) English Translation with Notes by K. Kun-
junni Raja (1948)

b) English Translation with Notes by T. S. Kup-
panna Sastri and K. V. Sarma (1962)

13. Tiloyapannatti (in Prakrta) of Yativrsabha (c.5th
century CE)

a) Hindi Translation by Vishuddhamati Mataji
(1984-86)

14. Aryabhatasiddhanta of Aryabhata (ca.499)

a) English Translation of the Yantradhyaya with
Notes by Kripa Shankar Shukla (1967)
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15. Aryabhatiya of Aryabhata (ca.499)

a) Telugu commentary Sudhdtaranga by Ko-
dandarama Siddhanti (Composed 1844, Pub-
lished 1956)

b) Marathi Translation (1860)

c) French Translation of Ganitapada with Notes
by L. Rodet (1879)

d) Hindi Translation with Notes by Udaya
Narayana Singh (1906)

e) English Translation of Ganitapada by
G. R. Kaye (1908)

f) English Translation with Notes by Baidyanath
Rath Sastri (University of Chicago Disserta-
tion 1924, Unpublished)

g) Malayalam Translation of Gitikapada by Ko-
latheri Sankara Menon (1927)

h) English Translation with Notes by P. C. Sen-
gupta (1927)

i) English Translation with Notes by W. E. Clark
(1930)

j) Hindi Translation by B. Mishra (1966)

k) German Translation by Kurt Elfering (1975)

1) English Translation with Notes by K. S. Shukla
and K. V. Sarma (1976)

m) Hindi Translation by R. N. Rai (1976)

n) Kannada Translation by N. K. Narasimha
Murthy (1978)

0) Japanese Translation with Notes by Michio
Yano (1980)

p) Malayalam Translation by P. S. Purushotta-
man Namputiri

q) Kannada Translation with Notes by S. Bal-
achandra Rao (2015)

16. Paricasiddhantika of Varahamihira (ca.550)

a) English Translation with Notes by George
Thibaut and Sudhakara Dvivedi (1889)

b) English Translation with Notes by O. Neuge-
bauer and D. Pingree (1970-71)

c) English Translation with Notes by T. S. Kup-
panna Sastri and K. V. Sarma (1985)

17. Brhatsambhita of Varahamihira (ca.550)

a) English Translation with Notes by H. Kern
(1870-75)
b) Marathi Translation (1873)
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¢) Hindi Translation with Notes by Balasastri
Prabhu (1880)

d) Hindi Translation by Durgaprasada (1884)

e) English Translation with Notes by N. Chi-
dambara Iyer (1884-85)

f) Bengali Translation by Rasikamohan Chat-

topadhyaya (1890)

g) Hindi Translation by Baladev Prasad Mishra
(1897)

h) Bengali  Translation by  Dhirananda

Kavyanidhi (1910)

i) English Translation with Notes by V Subrah-
manya Sastri and M Ramakrishna Bhat (1947)

j) Malayalam Translation by P. S. Purushotta-
mana Nambutiri (1955)

k) Hindi Translation with Notes by Achyu-
tananda Jha (1959)

1) English Translation with Notes by M. Ramakr-
ishna Bhat (1981-82)

18. Paitamahasiddhanta of Visnudharmottarapurana

a) Translation with Notes by D. Pingree (1967-
68)

19. Mahabhaskariya of Bhaskara I (ca.620)

a) English Translation with Notes by Kripa
Shankar Shukla (1960)

20. Brahmasphutasiddhanta of Brahmagupta (ca.628)

a) English Translation of the Ganitadhyaya and
Kuttakadhyaya with Notes by H. T. Cole-
brooke (1817)

b) Hindi Translation with Notes by R. S. Sharma
(1966)

21. Aryabhatiyabhasya of Bhaskara I (ca.629)

a) English Translation of the Ganitapada with
Notes by A. Keller (2006)

22. Laghubhaskariya of Bhaskara I (ca.635)

a) English Translation with Notes by Kripa
Shankar Shukla (1963)

23. Khandakhadyaka of Brahmagupta (ca.665)

a) English Translation with Notes by P. C. Sen-
gupta (1934)

b) English Translation with Notes by Bina Chat-
terjee (1970)

258

24. Karanaratna of Devacarya (ca.687)
a) English Translation with Notes by Kripa
Shankar Shukla (1979)
25. Suryasiddhanta

a) Bengali Translation (1842)

b) French Translation of two Chapters by
J. M. F. Guerin (1847)

c) English Translation by with Notes by Burgess

and Whitney (1860)

d) English Translation by Bapa Deva Sastri
(1861)

e) Bengali Translation by Rasika Mohan Chat-
topadhyaya (1887)

f) Hindi Translation with Notes by Baladev
Prasad Misra (1896)

g) Hindi Translation by Uday Narayan Singh
(1903)

h) Hindi Translation by Girija Prasad Dvivedi
(1906)

i) Bengali Translation by Swami Vigyanananda
and Hariprasad Chattopadhyaya (1909)

j) Hindi Translation with Notes by Mahavir
Prasad Srivastava (1940)

k) Malayalam Translation by P. S. Purushotta-

man Nambutiri (1950)
1) English Translation with Notes by
A. K. Chakravarty (2001)
m) English Translation by Bimalananda
Saraswati (2007)

26. Ganitapaiicavimsi of Sridhara (ca.750)

a) English Translation with Notes by D. Pingree
(1989)

b) English Translation with Notes by Kripa
Shankar Shukla (2017)

27. Patiganita of Sridhara (ca.750)

a) English Translation with Notes by Kripa
Shankar Shukla (1959)

b) Russian Translation with Notes by A. Volo-
darskii (1966)

28. Trisatika of Sridhara (ca.750)

a) English Translation of a portion by N. Ra-
manujacarya and G. R. Kaye (1912-13)

b) Hindi Translation with Notes by Sudyumna
Acharya (2004)
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Sisyadhivrddhida of Lalla (ca.750)

a) English Translation with Notes by Bina Chat-
terjee (1981)

Dhavala (in Prakrta) of Virasena (ca.800) on
Satkhandagama of Puspadanta and Bhitabali

a) Hindi Translation by Hiralal Jain (1940-50)
Ganitasarasangraha of Mahavira (ca.850)

a) English Translation with Notes by M. Ran-
gacharya (1912)

b) Hindi Translation with Notes by L. C. Jain
(1963)

c) Kannada Translation with Notes by Padma-
vatamma (2000)

Vasanabhasya on Brahmasphutasiddhanta of Brah-
magupta by Prthidakasvamin (ca.860)

a) English Translation of Chapter XXI with Notes
by S. Ikeyama (2003)

Vatesvarasiddhanta of Vate$vara (ca.904)

a) Hindi Translation of first three Chapters with
Notes by R. S. Sharma and Mukund Mishra
(1962)

b) English Translation with Notes by Kripa
Shankar Shukla (1985-6)

Laghumanasa of Mufijala (ca.932)

a) English Translation with Notes by N. K. Ma-
jumdar (1944)

b) English Translation with Notes by Kripa
Shankar Shukla (1990)

Mahasiddhanta of Aryabhata II (ca.950)

a) English Translation of the Grahaganita part
with Notes by S. R. Sarma (1966)

Karanatilaka of Vijayanandi (ca.966)

a) English Translation of Al Biruni’s Arabic
Translation (Ghurrat al Zijat) with Notes by
S. S. H. Rizvi (1963)

b) English Translation of Al Biruni’s Arabic
Translation (Ghurrat al Zijat) with Notes by
Quraishi (1978)

Trilokasara (in Prakrta) of Nemicandra (ca.975)
a) Hindi Translation by Vishuddhamati (1975)
Dhikotidakarana of Sripati (ca.1039)
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39.

40.

41.

42.

43.

a) English Translation with Notes by K. S. Shukla
(1969)

Siddhantasekhara of Sripati (ca.1039)

a) English Translation of the Vyakta and Avyakta-
Ganita Chapters by K. N. Sinha (1986-89)

b) English Translation of Chapters I-XII by A. Sri-
pada Bhat (2012)

Ganitatilaka of Sripati (ca.1039)

a) English Translation by Kripa Nath Sinha
(1982)

Bhasvati of Satananda (ca.1099)

a) Hindi Translation with Notes by Matriprasada
Pandeya (1917)

Pavaliriganitamu ( in Telugu) of Mallana (ca.1100)

a) English Translation of Geometry portion by
Benjamin Hyne (1814)

Lilavati of Bhaskaracarya (ca.1150)

a) English Translation with Notes by J. Taylor
(1816)

b) English Translation with Notes by H. T. Cole-
brooke (1817)

c¢) Telugu Translation with Notes by Tadakamalla
Venkata Krishnarav (1863)

d) Hindi Translation (1876)

e) Marathi Translation
V. P. Khanapurkar (1897)

f) Hindi Translation with Notes by R. S. Sarma
(1905)

g) Telugu Translation by V. Lakshminarayana
Sastri (1934)

h) Telugu Translation with Notes by P. Krishna-
murthy Sastri (1936)

i) Malayalam Translation by P. K. Koru (1954)

j) Hindi Translation with Notes by Lashan Lal

with  Notes by

Jha (1961)
k) Kannada Translation with Notes by K. S. Na-
garajan (1961)
1) Hindi Translation with Notes by Sita Rama Jha
(1970)
m) Marathi Translation with Notes by

N. H. Phadke (1971)
n) Hindi Translation by Ramajanma Mishra
(1971)
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0) Japanese Translation with Notes by Takao
Hayashi (1980)

p) English Translation with Notes by K. S. Pat-
wardhan, S. A. Naimpally and S. L. Singh
(2001)

q) French Translation of some Chapters with
Notes by Francois Patte (2004)

r) English Translation with Notes by A. B. Pad-
manabha Rao (2014, 2016)

44. Bijaganita of Bhaskaracarya (ca.1150)

a) English Translation (of the Persian Translation
by Ata Alla Rushdiin 1634) by E. Strachey with
Notes by S. Davis (1813)

b) English Translation with Notes by H. T. Cole-
brooke (1817)

¢) German Translation of some Chapters with
Notes by H. Brockhous (1852)

d) Marathi Translation with Notes by
V. P. Khanapurkar (1913)

e) Hindi Translation with Notes by Dur-
gaprasada Dvivedi (1917)

f) Hindi Translation by Visuddhananda Gaur
(1943)

g) Hindi Translation with Notes by Achyu-
tananada Jha (1949)

h) Malayalam Translation by P. K. Koru (1960)

i) Hindi Translation by Ramajanma Mishra
(1971)

j) English Translation by S. Abhayankar (1980)

k) Hindi Translation with Notes by Devachandra
Jha (1983)

1) French Translation with Notes of some Chap-
ters by Francois Patte (2004)
m) English Translation with Notes by V. B. Pan-
icker (2006)

n) English Translation with Notes by T. Hayashi

(2009)

45. Siddhantasiromani of Bhaskaracarya (ca.1150)

a) Marathi Translation Siddhantasiro-
maniprakasa (1837)

b) Latin Translation of Grahaganitadhyaya by
E. Roer (1844)

c) English Translation of Goladhyaya by
Lancelot Wilkinson and Bapt Deva Sastri

(1861)
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46.

47.

48.

49.

50.

51.

52.

d) Bengali Translation of Goladhyaya with notes
by Rasika Mohana Chattopadhyaya (1887)

e) Hindi Translation with Notes by Uday
Narayan Singh (1905)

f) Hindi Translation with Notes by Girija Prasada
Dvivedin (1911, 1926)

g) Marathi Translation with Notes by
V. M. Khanapurkar (1911-13)

h) Bengali Translation of Goladhyaya with Notes
by Radhavallabha (1921-26)

i) Hindi Translation with Notes by Kedara Datta
Joshi (1961-64, 1988)

j) English Translation of Grahaganitadhyaya
with Notes by Dhulipala Arka Somayaji (1981)

Vasanabhasya Autocommentary of Bhaskaracarya
on Bijaganita (ca.1150)

a) English Translation with Notes by T. Hayashi
(2009)

Mitaksara or Vasanabhdasya Autocommentary of
Bhaskaracarya on Siddhantasiromani (ca.1150)

a) English Translation of the Vasanabhdsya on
two chapters of Grahaganitadhyaya by Bi-
malananda Sarasawati (2007)

Karanakutiihala of Bhaskaracarya (ca.1183)

a) English Translation with Notes by S. Balachan-
dra Rao and S. K. Uma (2008)

Sulvadipikd  on  Baudhdyanasulvasiitra by
Dvarakanatha Yajvan (ca.12th century)

a) French Translation with Notes by J. M. Delire
(2016)

Cidamani  Ullamudaiyan (in  Tamil) of

Tirukkottiytr Nambi (ca.1234)
a) English Translation with Notes by H. R. Hois-
ington (1848)
Pariicavimsatika (ca.13th Century)

a) English Translation with Notes by T. Hayashi
(1991)

Ganitasarakaumudi (in Prakrta) of Thakkura Phera
(ca.1320)

a) English Translation with Notes by SAKHYA
(S. R. Sarma, T. Kusuba, T. Hayashi and
M. Yano) (2009)
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53. Ganitakaumudi of Narayana Pandita (ca.1356)

a) Japanese Translation of Chapter 14 by
T. Hayashi (1986)

b) English Translation of Chapters 13, 14, with
Notes by T. Kusuba (Brown University Disser-
tation 1993, Unpublished)

c) English Translation with Notes by Parmanand
Singh (1998-2002)

54. Bijaganitavatamsa of Narayana Pandita (ca.1356)

a) English Translation of a portion with Notes by
T. Hayashi (2004)

55. Yantrardja of Mahendrastri (ca.1370)

a) English Translation of Chapters 1, 2 by
S. R. Sarma (2012)

56. Yantradhikara of Padmanabha (ca.1400)

a) English Translation with Notes by Y. Ohashi
(1997)

57. Dhruvabhramanadhikara of Padmanabha (ca.1400)

a) English Translation of a portion with Notes by
S. R. Sarma (2012)

58. Sphutacandrapti of Madhava (ca.1400)

a) English Translation with Notes by K. V. Sarma
(1973)

59. Mahajyanayanaprakara of Madhava (ca. 1400)

a) Eng. Translation with Notes by D. Gold and
D. Pingree (1991)

60. Madhyamanayanaprakara of Madhava (ca.1400)

a) English  Translation with Notes by
U. K. V. Sarma, R. Venkateswara Pai and
K. Ramasubramanian (2011)

61. Lagnaprakarana of Madhava (ca. 1400)

a) English Translation with Notes of Some Chap-
ters by A. Kolachana (IIT Bombay Dissertation
2018, Unpublished)

62. Grahanastaka of Parame$vara (ca 1411)
a) English Translation by K. V. Sarma (1958-59)
63. Grahanamandana of Parameg$vara (ca.1411)

a) English Translation with Notes by K. V. Sarma
(1965)
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65.

66.

67.

68.

69.

70.

71.

72.

73.

. Grahananydyadipika of Parame$vara (ca. 1432-33)

a) English Translation with Notes by K. V. Sarma
(1966)

Goladipika 11 of Paramesvara (ca. 1432-33)

a) English Translation with Notes by Sho Hirose
(University of Paris Dissertation 2017, Unpub-
lished)

Goladipika I of Parameg$vara (ca. 1443-44)

a) English Translation with Notes by K. V. Sarma
(1957)

Makarandasarini of Makaranda (1478)

a) Hindi Translation with Notes by Gangadhara
Tandon (1935)

b) Hindi Translation with Notes by Ramajanma
Mishra (1982)

Yantracintamani of Cakradhara (ca.15th Century)

a) Hindi Translation with Notes by Bhagirathi
Prasada Sarman (1883)

b) Hindi Translation with Notes by Sundaradeva
Sarman (1898)

Tantrasangraha of Nilakantha Somayaji (ca.1500)

a) English Translation with Notes by
V. S. Narasimhan (1998-99)
b. English Translation with Notes by K. Rama-
subramanian and M. S. Sriram (2011)

Candracchayaganita by Nilakantha Somayaji
(ca. 1500)

a) English Translation by K. V. Sarma (1976)

Siddhantadarpana of Nilakantha Somayaji
(ca.1500)

a) English Translation with Notes by K. V. Sarma
(1976)

Autocommentary on Siddhantadarpana by
Nilakantha Somayaji (ca. 1500)

a) English Translation with Notes by K. Mahesh
(IIT Bombay Dissertation 2009, Unpublished)

Grahasphutanayane viksepavasana of Nilakantha
Somayaji (ca.1500)

a) English Translation with Notes by K. Rama-
subramanian and M. S. Sriram (2011)
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74. Kuttakarasiromani of Devaraja (ca.15th century)

a) English Translation with Notes by T. Hayashi
(2011)

75. Siddhantasundara of Jiianaraja (ca.1503)

a) English Translation with Notes by Toke Knud-
sen (2014)

76. Grahalaghava of Ganesa Daivajiia (ca.1520)

a) Marathi Translation with Notes by K. S. God-
bole and V. S. J. Gadre (1873)

b) Bengali Translation with Notes by Rasika Mo-
han Chattopadhyaya (1887)

¢) Hindi Translation with Notes by Jiyarama Sas-
tri and Ramesvara Bhatta (1899)

d) Telugu Translation with Notes by Mangipudi
Virayya Siddhantigar (1917)

e) Hindi Translation with Notes by Sitarama Jha
(1941)

f) Hindi Translation with Notes by Yugesvara
Jha Sastri (1946)

g) Hindi Translation with Notes by Ramachan-
dra Pandeya (1976)

h) Hindi Translation with Notes by Kedaradatta
Joshi (1983)

i) Hindi Translation with Notes by Brah-
mananda Tripathi (1987)

j) Hindi Translation with Notes by Ramasvarupa
Bambai (1987)

k) English Translation with Notes by S. Balachan-
dra Rao and S. K. Uma (2006)

77. Tithicintamani of Ganesa Daivajiia (ca. 1530)

a) Hindi Translation with notes by Matriprasada
Pandeya (1938)

b) English Translation with Notes by S. Ikeyama
and K. Plofker (2001)

78. Pratodayantra of Ganesa Daivajiia (ca. 1530)

a) English Translation with Notes by Shakti
Dhara Sarma (1982)

79. Ekavimsatiprasnottara of Citrabhanu (ca. 1530 )

a) English Translation with Notes by T. Hayashi
and Y. Kusuba (1998)
80. Ganitayuktibhasa (in Malayalam) of Jyesthadeva
(ca.1530)
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81.

82.

83.

84.

85.

86.

87.

88.

a) Malayalam Commentary on Ganita sec-
tion by Ramavarma Maru Thampuran and
Akhilesvara Aiyar (1948)

b) English Translation With Notes by
K. V. Sarma, K. Ramasubramanian,
M. D. Srinivas and M. S. Sriram (2008)

Siiryaprakdsa on Bijaganita of Bhaskaracarya by
Saryadasa (ca.1538)

a. English Translation of Chapters 1-4 with Notes
by Pushpa Kumari Jain (2001)

Buddhivilasini on Lilavati of Bhaskaracarya by
Ganesa Daivajfia (ca.1545)

a) English Translation of selected portions by
K. Ramakalyani (Madras University Disserta-
tion 2016, Unpublished)

Turiyayantraprakasa of Bhudara (1572)

a) English Translation with Notes by SAKHYA
(S. R. Sarma, T. Kusuba, T. Hayashi and
M. Yano) (2014)

Karanapaddhati of Putumana Somayaji (ca.1580)

a) Malayalam Translation with Notes
P. K. Koru (1953)

b) English Translation with Notes by R. Venkates-
vara Pai, K. Ramasubramanian, M. S. Sriram
and M. D. Srinivas (2017)

by

Rasigolasphutaniti of Acyuta Pisarati (ca.1585)
a) English Translation by K. V. Sarma (1977)
Candrarki of Dinakara (ca.1589)

a) English Translation of portion with Notes by
A. Kolachana, C. Montelle, ] Dhammaloka,
K. Melnad, K. Mahesh, P. Vyas, K. Ramasub-
ramanian, M. S. Sriram and R. Venkatesvara
Pai (2018)

Bijapallava on Bijaganita of Bhaskaracarya by
Krsna Daivajia (ca.1600)

a) English Translation of some Portions by
M. D. Srinivas (1987)

b) English Translation of some Portions by Sita
Sundar Ram (2012)

Suryasiddhantarahasya of Raghavananda Sarman
(ca.1591)
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89.

90.

91.

92.

93.

94.

95.

96.

a) Bengali Translation with Notes by Rajanikanta
Vidyavinoda (1915)

Sarvasiddhantaraja of Nityananda (ca.1639)

a) English Translation of the Trigonometry Sec-
tion with Notes by C. Montelle, K. Ramasubra-
manian and J. Dhammaloka (2016-18)

b) English Translation of the Goladhyaya with
Notes by Anuj Misra (University of Canterbury
Dissertation, Unpublished 2016)

Patisara of Munis$vara (ca.1650)

a) English Translation of Chapters 1, 2, with
Notes by Parmanand Singh and Balesvara
Singh (2004-5)

Karanakesari of Bhaskara (ca.1681)

a) English Translation with Notes by C. Montelle
and K. Plofker (2014)

Brahmatulyasarini of Maltikacandra (17th Century)

a) English Translation with Notes by C. Montelle
and K. Plofker (2015)

Yantrarajaracana of Savai Jayasimha (ca.1725)

a) English Translation with Notes by A. F. Garret
and C. Guleri (1924)

Yantraprakara of Savai Jayasimha (ca.1725)

a) English Translation with Notes by S. R. Sarma
(1989)

Sadratnamala of Sankaravarman (ca.1819)

a) English Translation with Notes by S. Madha-
van (2011)

Siddhantadarpana of Candrasekhara Samanta
(ca.1869)

a) Oriya Translation with Notes by Pandit B. Sas-
tri (1976)

b) Hindi Translation by A. K. Upadhyaya (1996)

c) English Translation with Notes by A. K. Upad-
hyaya (1996)

Appendix B

Some important source-works of Indian
Astronomy and Mathematics which are yet to be
edited and published

1. Vrddhagargasamhita

2. Gargasambhitd

3. Prakatarthadipika on Uttarabhaga of Horasastra of
Parasara by Goivindasvamin (ca.800 CE)

4. Vasanabhdsya on Brahmasphutasiddhanta by
Prthuidaka (ca.860)

5. Commentary on Laghumanasa by Pradastidhara
(ca.958)

6. Commentary on Khandakhadyaka of Brahmagupta
by Varuna (ca.1044)

7. Commentary on Khandakhadyaka of Brahmagupta
by Somes$vara (ca.1050)

8. Sundari on Laghubhdskariya of Bhaskara I by
Udayadivakara (ca.1073)

9. Commentary on Siryasiddhanta by Mallikarjuna

Sari (ca.1178)

Commentary on Siryasiddhanta by Cande$vara

(ca.1185)

Commentary on Laghumanasa by Stiryadevayajvan

(ca.1191)

Giragasputam (in Tamil) of Tirukkotti Nambi

(ca.1234)

Suryasiddhantapradipa of Bhaskara Yogin (ca.1235)

Karanakanthirava of Kesavarka (ca.1250)

Balabodha (in Kannada) on Ganitasarasarngraha of

Mahavira by Daivajiia Vallabha (ca.13th century)

Varsikatantra of Viddanacarya (ca.1300)

Bhiigolanirnaya with Autocommentary Bhiigo-

laprakasa of Vedantades$ika (ca.1300)

Subodha on Bhasvati of Satananda by Kuvera Sar-

man (ca.1307)

Mahadevasarini of Mahadeva (ca.1316)

Grahasiddhi of Mahadeva (ca.1316)

Kamadhenu of Mahadeva (ca.1357)

Brahmatulyabhdasya on  Karanakutiihala

Bhaskaracarya by Ekanatha (ca.1370)

Karanakanthirava or Karanakesari

(ca.1375)

Vasanarnava on Siryasiddhanta by Madanapala

(ca.1375)

Jyotirajakarana of Jyotiraja (ca.1382)

10.
11.
12.
13.
14.

15.

16.
17.

18.
19.
20.

21.

22. of

23. of I$vara
24.

25.
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26

27.

28.

29.

30.

31.

32.
33.
34.
35.

36.
37.

38.
39.
40.
41.

42.

43.
44.
45.

46.

47.
48.
49.

50.
51.

52.
53.

54.
55.
56.

. Bhatapradipa on Aryabhatiya by Bhiitavisnu
(ca.14th cent)

Gurukataksa on Siryasiddhanta by Bhitavisnu
(ca.14th cent)

Ganakopakarinl on Siryasiddhanta by Colasiri
(ca.14th Century)

Gudharthadipika on Somasiddhanta by Nrsimha
(ca.1400)

Narmadt on Karanakutithala of Bhaskaracarya by
Padmanabha (ca.1400)

Yantraratnavali with Autocommentary of Pad-
manabha (ca.1400)

Aganitagrahacdra of Madhava (ca.1410)
Bhatatulya of Damodara (ca.1417)

Saryatulya of Damodara (ca.1417)
Ganitamrtasagarl on Lilavati by Gangadhara
(ca.1420)

Candracchayaganita by Paramesvara (ca.1430)
Commentary on Vyatipatastaka by Parames$vara
(ca.1430)

Vakyakarana by Parames$vara (ca.1430)

Vivarana on Lilavati by Paramesvara (ca.1430)
Candramana of Gangadhara (ca.1434)

Subodhint on Siryasiddhanta by Ramakrsna Arad-
hya (ca.1472)

Commentary on Bhataprakdasa of Siryadevyajvan
by Yallayya (ca.1480)

Kalpavalli on Siryasiddhanta by Yallayya (ca.1480)
Kalpalata on Laghumanasa by Yallayya (ca.1480)
Andhratika on Grahacandrikaganita of Akhandala
Perajyosyalu by Appayya (ca.1491)

Balabodhini on Bhasvati of Satananda by Balab-
hadra (ca.1495)

Grahakautuka of Ke$ava (ca.1496)

Sudhirafijant of Kesava (ca.1496)

Commentary on Siiryasiddhanta by Sundararaja
(ca.1500)

Bijadhyaya of Jianaraja (ca.1503)

Ratnamala on Bhasvatl of Satananda by Acyutab-
hatta (ca.1505)

Tika on Lilavati by Laksmidasa (ca.1501)
Ganitatattvacintamani on Siddhantasiromani of
Bhaskaracarya by Laksmidasa (ca.1501)
Uparagadarpana of Tippasiri (ca.1507)
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Samratyantra of Laksmipati (ca.1740)
Grahadarpana of Balananda (ca.1740)
Bhasvatyudaharana of Kamalanarayana (ca.1740)
Khetatantra of Nandistiri (ca.1747)
Jyotisasastrasangraha by Alavaficeri Tamparakkal
(ca.1750)

Sangrahasadhanakriya (Sanskrit and Malayalam)
by Alavaficeri Tamparakkal (ca.1750)
Karanadarpana of Bharadvajadvija (ca.1750)
Grahanadarsa of Budhasimha Sarman (ca.1764)
Karanavaisnava of Sankara (ca.1766)
Grahanapaddhati of Nandarama Misra (ca.1770)
Goladarpana of Nandarama Misra (ca.1770)
Yantrasara of Nandarama Misra (ca.1770)
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Jyotihsiddhantasara of Mathuranatha Sukla
(ca.1782)
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Asan (Krsnadasa) (ca.1790)
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Mihiraprakasa of Kulananda (ca.1810)
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Siddhantardja of Balakrsna Vedavrksa (ca.1820)
Karanabhiisana of Cunnirama (ca.1837)
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