i

N










THE M. S. UNIVERSITY ORIENTAL SERIES, No. 11

General Editor

A. N. Jani,
M.A., Ph.D., D.Litt,,

Kdavyatirtha,
Director, Orienlal Institute, BARODA.

SRIDHARA'’S

LAGHUKHECARASIDDHI

Edited by

David Pingree,
Ph.D,,
Professor of the History of Mathematics,
Brown Universily,

US.A.

Oriental Institute’
BARODA
1976



First Edition
Copies 259 s
1976

Reprinted from the Journal of the Criental Institute, Baroda

L
Id

GBLibrary IAS, Shimla

§284.187 Sr 31 L

AN

00097474

Price Rs, 4-00-

Copies cun be had from :—

The Manager,

UNIVERSITY PUBLICATIONS SALES UNIT,
M. S. University of Baroda Press ( Sadhana Press),
Near Palace Gate, Palace Road,
BARODA-390-001

;finlcd by Shri R. G. Patel, Mz_mager. Maharaja Sayajirao University of Baroda Press
( Sadhana Press ), near Pulace Gate, Palace Road, B-a.roda and published by Dr. A. N. Jani,
Director, Orienta! Institute, Maharaja Sayajirao University of Baroda, Baroda,

March, 1976. .



FOREWORD

It is a matter of considerable pleasure that Sridhara’s Laglmklzecarasi\r‘ldlzi,
edited by Dr. David Pingree, Professor of History of Mathematics, Brown
University, U.S.A., is bciﬁg published here as No. I1 in the M. S. University
Oriental Series. Some of our readers perhaps remember that it was first
printed in the Journal of the Oriental lInstitute, and is now being brought out

separately, :

The Laghukhccarasiddhi is a small treatise of the thirtecnth century on

astronomy, dealing with calculations regarding the movements of the planets.
i

The Institute is particularly proud in publishing this work, not only
because it is a valuable contribution of Gujarat in the field of astronomy, but
also on account of the fact that the present work is based on two manuscripts,
onc from our own collection and the other from that of the India Oflice Library
in London. The latter manuscript, it is especially gratifying to record, is one of
those 507 manuscripts ( mosﬁy in Sanskrit ) which wete presented in 1809 A.D,
to the East India Company by the then Baroda ruler Anandarao Gaekwad
( 1800-1819 ).

It is therefore a happy“ecvent that the work returns home after a long
abscnce of one hundred sixtyseven years and that it now sees the light of day in

the printed form.

It is hoﬂped students and scholars of astronomy, will welcome the present

publication.

A. N, JaNnt
Oriental Institute, Director
Baroda

January 27, 1976






INTRODUCTION

In A.p. 1809 the then Gaekwad of Baroda. Anandaraja (1800-1819),
presented Lo the East India Company a collection of 507 manuscripts, mostly
in Sanskrit. This splendid library of the early nineteenth century is still
preserved intact’ in the India Office Library in London; descriptions of its
contents are scattercd throughout the pages of the several volumes of part I
of that library’s Caialogue of the Sanskrit Manuscripts ( 1887-1904).

Nearly a fifth of the Gaekwad’s collection—95 manuscripts in all—contain
texts on Jyotiliéastra; they are listed i1 Appendix A. They range in date from
A.D. 1398 (,2528 ¢c) to A.D. 1795 (2528 ¢), and form an invaluable aid to the
reconstruction of the history of jyotihiddstra in Gujarat and the surrounding
regions. In particular, they allow us to trace the history of a Gujarati family
of jyotisis, the Gitinardyanajiiti, who were active at Jinagadha and Rajakota
between the eatly fifteenth century and the middle of the eighteenth, and who
copied or owned at least 16 of the jyotisa manuscripts in the collection.!

The astronomical texts included in the Gaekwad’s collection belong either
to the Brdhmapaksa® or to the Ganesapaksa® This is precisely what one

1 Pingree D., Sanskrit Astronomical Tables in England (hercafter SATE), Madras 1973,
pp. 186-188.

2 On the characteristics of the paksas see Pingree D, * On the Classification of Indjan
Planetary Tables ™, Journal for the History of Astronomy ( hereafter JHA Y 1, 1970, 95-108,
and ** Essay on the History of Indian Astronomy ™, to appear in the supplementary volume of
the Dictionary of Scientific Biography. The Bralkmapak sa texts in the Gaekwad’s collection are :

Brahmasplutasiddhanta of Brahmagupta (628 ). 2529d.

Grahajiiana of Adadhara ( 1132). 2464b and <. SATE 69-72.

Karanakutithala of Bbaskara (1183). 2114a and 2529a.

Laghukhecarasiddhi of Sridhara (1227). 2408b. SATE 73-76.

Siddhantasundara of Jianaraja (1503). 2114b.

Candrarki of Dinakara (1578). .54le. Pingres D., Sanskrit Astronomical Tables in the
United States ( hereafter SATIUS), Philadelphia 1968, pp. 51b-53a.

Khetasiddhi of Dinakara (1578 ). 2648. SATIUS 53a-53b and SATE 101-112,

Ganitaciidamani of Harihara ( ca. 1580). 2 08a.

Tithikalpadruma of Kalyana ( 1605). 2529%. SATE 123-128.

Jagadbhiisaua of Haridatta ( 1638 ). 2252. SATIUS 55b-59b.

Grahavidyadhara of Vidyadhara (1678 ). 2083c.

Pajicangavidydadhari of Vidyadhara ( 1643). 2529b. SATIUS 60b-61b.

3 The texts that belong to the Ganesapaksa are :

Grahalaghava of Gane$a (1520). 2041a, 2114c, and 2181.

Grahakaumudi of Nrsimha ( 1603). 2083d and e. SATE 118-123.

Siddhantarahasy odaharana of Vidvanatha (1612). 2041fa, 2181, 2545, and 2606.

Grahaprabodhasarini of Yadava (1663). 2083a. SATIUS 63a-64b. 1 have not yet beep,

able to determine the paksas to which the following two works bclong :
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expects to find in this region of India at any period after about A.D. 1200.
The present paper is the first in a series in which will be published editions of the
shorier astronomical texts of these two paksas preserved in the manuscripts of
the Gaekwad's collection and in manuscripts in the Oriental Institute in Baroda,
supplemented by those in other libraries of India, Europe, and America.

The Laghukhecarasiddhi of Sridhara is a short text of 21 verses accompanying
a set of planetary tables belonging to the Brahmapaksa. The epoch of the work
is 20 March 1227; as Nilakantha, the scribe of manuscript L remarks, this is
16,096 days from the epoch of Bhiskara's Karanakutithala, which is 23 February
1183. This interval is equivalent to 4 x 4,016 days; it is interesting to notc that
4,016 days is a basic period in the tables of the Ganesapaksa.t

The Nilakantha mentioned above was a member of the Girirardyanajfiati
(Il 1| in my tentalive geneulogy): another member of that family, Harihara

(IV 1; fl. ca. a.p. 1580), is the only astronomer so far known to have referred
to Sridhara’s work. In verse 114 of his Ganitacidémani he writes :

FARSETRTAEHE]

A, /EFAfgaeg
FFaAgadia |

T g gRA aR N

Sridhara, in verse | of the Laghukhecarasiddhi, refers to the Brahmasiddh-
dnta, and in verse 21 to the several parts of Bhaskara's Siddhdntasiromani,
written in about A.D. 1150. Moreover. as will be shown in the notes, much
of Sridhara’s work is based on Bhaskara’s Karanakutihala, whose epoch is
A.D. 1183, just 43 years belore that of the Laghukhecarasiddhi, which is, therefore,
the ecarliest text based on that karanz. We know that Bhiskara’s grandson,
Cangadeva, founded a matha for the study of his grandfather’s works, which
was endowed by Soideva the Nikumba on 9 August 1207.5 Further, both
Cangadeva and his cousin Anantadeva,® who established a temple at Bahd] in
Khindeéa in a.p. 1222, were astrologers at the court of Singhana, the Yddava
culer of Devagiri (ca. 1210-1246). It is tempting to associate Sridhara with
these Lwo contemporary relatives of Bhaskara, and to localize him in the territory
of the Yddavas. probably in Khindesa where the inscriptions of Cahgadeva and
Anantadeva were found.

Laghukarana of Bhivi Sadasiva Bhatta ( 1598). 2464d.

Golasiddhantacintamani of Sadinanda ( ?). 2408c.

4 SATIUS 46b-47b and 62a-64b ; SATE 93-100.

5 Pingree D., Census ¢of the Exact Sciences in Sanskrit (hereafter CESS), A3 (to
appear ).

6 CESS A 1, Philadelphia 1970, 4la-41b,
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The provenance of the surviving manuscripts also suggest western India

as the area in which §ridhdra wrotc. Three manuscripts can be definitely
asserted to contain the Laglmkhecaramldlu

B. Baroda, Orienta! Institute 3094. 2ff. Thc edges of the leaves are
broken off, including some of the text. After the colophon is written :
" e qesR u g3 geaad @A N The date corresponds to 15 June
1614.7 The text is preserved on fI. 1v=2v; for the tables on fI. Ir and 2v sce
Appendix B.

L. London, India Office Library 2408 b ( 2930).8 9ft. After the colophon
is written :

AT 9813 9% Ak Ivew SAEAM WIgR AW | aRg sffingd anae:
sifRarcaugety:  gisdtamtsn Afemyafergaradessacfasgmdsm zand
sidtowsEgea R 1
The date corresponds to 25 March 1555. The text is preserved on ff. 1v-4dv.

Calcutta, Asiatic Society G 10081 ( 6842). 3ff.,, of which two ( numbered
3 and 4) contain tables. After the colophon is written : gd f3° Ry Dzw.
The manuscript was copied in Ndgari in the eighteenth century.® The colophon
cntitles the work Khecarasiddhanta.

There were also three ( or possibly only two ) manuscripts in Oudh in thc
1880’s that may have contained Sridhara’s work, though they seem to be too
lengthy. The first belonged to Pandita Pratipa Nirdyana of the Allahabad
Zila; it is Oudh XX ( 1888) VIII 69. [ 14pp. This manuscript is perhaps identical
with another in the catalogue of the same library, Oudh XX (1888) VIII 71.
16pp., though manuscript 69 is entitled Khecarasiddhi and manuscript 71 Siddha-
valli (c¢f. verse 21d : satkirtivallim iva). The third manuscript belonged to
Pandita Vindhyeévari Prasada ol the Gonda Zila; it is Oudh XXI ( 1889 ) VIII 6.
12pp., and is cntitled Siddhakheti.

The text here edited is based on manuscripts B and L.

7 Thoe year-number was mis-tead as 1971 by Nambiyar R., An Alphabetical List of
Manuscripts in the Oriental Institute, Baroda, vol. 2, GOS (14, Baroda 1950, p. 1171.

8 SATE 30-31.

9 According to Sengupta P, C., A4 Descriptive Cuialogue of the Sanskrit Manuscripts in
she Collections of the Royal Asiatic Society of Bengal, vol. 10, part 1, Calcutta 1945, p. 14.
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Invoc. R&ma B, after simiana L adds: =igats aa: u vy sgaacfafagd feigy
1a »iga® L. le-d QM f141° in tear B. 2c &7I@Ai® in tear B. 2d 7dr L.

3b @& A° in tear B. 3c ) B, 4-5b: cf verses added by B after col, 4a
gl fA° in tear B. qiat%d L, °ar: @3d( in marg. L. 4b @r L Ja%: saET:
L. dc wiEg §eg B. 4d 397 L wa: wivas® B, gagigan in tear B. Oa: in
merg L. 5a ngrea® L "gra: BL. 5c-6b om. B, b
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(7a °f&° in tear B. 17b af above line L. 17d “4si1.om, B, but add above
liné.
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182 wWrrEsa (g% & B, eqigsd ofE w3 & L. a&ifud &3 above line L, 19d
«QRAdar B. 20 om. B,

21a wifiEr om. B 21h fagiafafd B, fyglaizln L ®=mg L col. in B: 3Ry
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Cf, 4-5b,



Mathematical notes. "
2-3d. The years since Saka 1149 = A.D. 1227 multiplied by 12 give the
saura months; these, as is usual in Indian astronomy, are increased by the lapsed
synodic months of the current year beginning with Cairra. The sum is approxi-
mately the lapsed saura months, n, since epoch. The adhimdsas, a, are found
by the formula :
60n |
a=—xX—=0,1, 50, 39, 20n.
61 32
This is an approximation to the correct Brdhmapaksa formula ( Sidddnta$iromaui,
Grahaganita 1, 2, 10-11) :

1,593,300,000n 5,311n
= =0; 1,50,38,45n.

: 51,840,000,000 172,800
The 8 that is added to n is the ksepa for the beginning of Saka 1149, representing
approximately the accumulated fractional qdhimdsa at that time. In 1227 there
had elapsed since the beginning of the current Kaliyuga in —3,101 exactly 4,328
years containing 51,936 saura months and 1,596 adhimdsas; the accumulated
fractional adhimdsa was 0;15,2 =8 x 0;1,52.45. The sum of the lapsed saura
months and the lapsed adhimdsas is the number of lapsed synodic months.

Thirty times the lapsed synodic months is the number of lapsed tithis till
the beginning of the current synodic month; this increased by the lapsed days
(i€ tithis ) of the current synodic month is the number of lapsed tithis, t. The
formula Lo find the lapsed avamas, u, is :

704t 1 11t
= — =— = — = 0:0,56,19,48t.
703 64 703

This is precisely the approximation used by Brahmagupta in Brdhmasphufa-
siddhanta 1, 42-43. The 48 is another ksepa, representing the accumulated
rractional avama at the beginning of Saka 1149. In the 1,972,948,328 years
petween the beginning of the current Kalpa and that date there were, according
o the Brahmapaksa, 11,533,129,713 avamas, and the accumulated fractional
qvama Was 0;51,33,46,8,45 = 48 X 0;1,4,27,12.,40,56,15. Clearly 48 is not a
very good approximation to the ksepa that 1s required.

The lapsed tithis diminished by the lapsed avamas equal the lapsed civil
days__.that is, the ahargana. Since the epoch, 20 Marf:h 1227,.was a Saturday,
the ahargana diminished by one is a set of days beginning with Sunday.

3d-4. The mean motion tables of the Laghukhecarasiddhi give four
elements : the mean motions in 1, 10, and 100 * years " of 365 days each; the
mean motions in 1, 10, and 100 days; the ksepakas or epoch mean longitudes;
and the longitudes of the mandoccas. Therefore, the quotient of the division
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ol the ahargana by 365 is the number of *‘ years » lapsed since epoch. This is
factored into multiples of 100, 10, and 1, the appropriate multiplications perform-
ed (nihatah), the products summed ( sametdh ), and the sums added to the ksepa-
kas; the results are the mean longitudes of the planets at the beginning of the
current ““ year” ( svasamddhruvah ). The remainder of the division of the afiargana
by 365 is the number of lapsed days in the current * year ”’; this multiplied by
the planets’ respective mean daily motions gives the mean progresses of the
planets during this period. The sum of these mean progresses and the svasa-
mddhruvah are the mecan longitudes of the planets at 6 4. M. at the prime meridian
of the current day.

Sa-b. The desdntara correction measures the motion of the planet in the
fraction of a day representing the longitudinal difference between a given
locality and the prime meridian. In these lines adhva is the distance in yojanas
between the points on the equator intercepted by the local meridian and the
prime meridian, and the circumference of the earth is assumed to be 4,800
yojanas.

7. This verse is based on Karanakutithala 2, 5. The correction is also
found in Siddhantasiromani, Grahaganita 2, 25 (¢f. Brahmasphutasiddhdnta 2,
2,700°
= = 6;45°,
400

8. The tables of the manda and Sighra equations in the Laghukhecarasiddhi
are for intervals of 10° of argument. This verse instructs one on how to enter
these tables and use linear interpolation to find the correct equation.

37-40), though there the maximum correction is 6;40° rather than

9a-b. These lines seem to prescribe an increment to the Sun’s equation,
measured in minutes, of a three hundred and sixtieth, to the Moon's of a
hundred and twentieth. "‘Perhaps, however, they are related to Karanakutiihala
2, 11. ’

10c-d. Tt is assumed that the sidereal and the tropical zodiacs coincided
in Saka 445 = A.D. 523, and that the tropical vernal pvint processes from
sidereal Aries 0° at the rate of one minute a year or 1° in 60 years.!® This is
the processional theory of Karanakutihala 2, 17, except that Bhiskara makes the
year of coincidence A.D. 522,

11-14b. Cf. Karanakutithala 2, 19-20.
l4c-18b. Cf. Karanakutithala 2, 7-15.

19-20. Cf. Karanakutihala 2, 21-22, The Sighra-anomalies required for
the occurrences of the planetary phenomena are tabulated with some errors in
table 23 of the Laghukhecarasiddhi; the correct values are given in Karanakutihala
6, 5-8. )

10 See Pingree D., ''Procession and Trepidation in Indian Astronomy before A.D,
1200, ** JHA 3, 1972, 27-35.
2
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APPENDIX A

_Jyotisa Manuscripts in the Gaekwad’s Collection. The numbers in

parentheses are the serial numbers of the printed catalogue. ,

2041 a (2933) Grahalaghava of Ganesa with the Siddhantarahasyoddharana
of Visvanatha. 85ff. Copied from 2181.

2041 b (3057) Tdjikalarkdra of Sambhurama. 35ff.

2041 ¢ (2896) Jyotisaratmamadla of Sripati. 36fT. )

2042 b (3031) Phaladipikd of Haraji. 28ff. Copied ( from a manuscript copied?)
in Sam. 1723 = A.D. 1666.

2049 a (3001) Jyotisasdroddhdra of Harsakirti. 20ff. Copied by Labdhicandra,
the pupil of Kalyananidhdna, at Bavalligrama. SATE 25.

2049 b (3043) Athavisanaksatraphala. 30fl. Copied by Gokula Bhatta on
Friday 9 suklapaksa of Caitra in Sam. 1688 =1 April, 1631.SATE 25,

2049 ¢ (2967) Tables. 24f. Formerly the property of Jivarija., < the son
of > Prabhiiji Bhata. SATE 25.

2049 d (3039) Bhuvandipaka ol Padmaprabhu Suri. 14fT. SATE 26.

2051 (3108) Sarvarthacintamani of Vetnkatasarman. Ff. 1-19 and 19b-77.

2072 b (2994) Satparicasikavrtti of Bhattotpala. 11fF.

2076 a (3087) Jdtakapaddhati of KeSava. 13ff. Copied by Mukundajika, the
son of Narayana Jo$i, at Rijakota on Sunday 2 Suklapaksa of
Margasirsa in Sam. 1706 = 25 November, 1649.

1076 b (3091) Kesavapaddhatyuddharana of Visvanitha. 456

9083 a (2969) Grahaprabodhasarini of Yidava. Ff. 5-37. SATE 26-27.

1083 b (2970) Grahaldghavasarini L. Ff. 1-2 and 4-8. SATE 27.

2083 ¢ (2961 ) Grahavidyddhara of Vidyadhara. 6ff. Copied by Morarajika,
the son of Prabhiji Bhata, lor the use of himself and his brothers
Jivardja and Valabhaji. SATE 27.

2083 d (2945) . Grahakaumudi of Nrsimha. 3. SATE 27-28.

1083 ¢ (2946) Tables of the Grahakaumudi of Nysimha. 71fl. SATE 28.

2091 a (3118a) Samarasira of Ramacandra. 6ff. Copied by Sivadeva, the
son of Harikgspa, in A.D. 1679.

5091 b (3118b) Samarasdrafika of Bharata. 15f. Copied by Sivadeva. the
son of Harikrsna, in A.D. 1679.

2091 ¢ (3067) Laghujataka of Vardhamihira. 14ff. Copied by Prabhujika,
the son of Mukundaji Bhatta of the Girinarayanajfiati, at Nutanapura
on Friday 7 suklapaksa of Asddha in Sam. 1797 = 13 June, 1740 for
the brothers Jivara < ja >, Vallabhaji, Moriraji, and Bhavani.

2091 d (3011) Prasnajfiana of Brahmirka. 13f, Copied on Saturday 6
krsnapaksa of Caitra in Sam. 1692 =16 April, 1636.
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2093 (2853) Ganitatattvacintamani of Laksmidasa. Ff. 1-138, 140-198, and
200-255. Copied by Rodiirama at Odapura on Thursday 7 $uklapaksa
ol Margasirsa in ( expired ) Sam. 1817 = 3 December, 1761 Gregorian.

2110  (2990) Yogaydtrd of Varihamihira., Ff. 3-30. Copied by Bhinaji, the
son of Vidyadhara of the Girinarayanajfiati, on Saturday 1 krsnapd]\s‘l
of Magha in Sam. 1728, Saka 1593 = 2 February, 1672.

2114 a (2927) . Karanakutizhala of Bhaskara with a bhasya. Ff. 2-73. Copied
in A.D. 1510.

2114 b (2902) Siddhdntasundara of lfianardja. 371, Copied in A.D. 1782,

2114 ¢ (2938) Grahalaghava of Ganesa. Ff. 1-8, 10-12, and 14.

2114d (2978) Pdrasiprakdasa of Vedangaraya. 11f.

2115 (2999) Jyotirvidabharapa of Kalidasa, 102ff.

2119 (2897) Jyotisaratnamdla of Sripati with the vivarana of Mauahideva:
148ft.

2123 (3019) Muhirtacintamani of Rama with his own Pramitdksard. Ff.
1-55 and 55b-196. ’

2151 (3090) Kesavapaddhatyuddharana of Visvanitha. 57ff.

2171 (2989) Brhatsamhitdviveti of Bhaftotpala. 53211

2181 (2932) Grahalighava of Ganes$a with the Siddhantarahasyoddharana of
Visvanitha. 85fF.

2182 (3052) Varsatanmtratikda of Visvanatha. 57fT.

2186 (3106) Sakundrpava of Vasantardja. 97ff.

2219 (2983) Brhatsamihita of Varahamihira. 37fT.

2252 (2971) Jagadbhiisana of Haridatta. Ff. A, 1-13, B, and 14-88. Formerly

” the property of Manirima Govinda Sarman. Contains a record of

the nativity of Bahuravala, the son of Lalasimghaji, on Saturday 2
krsuapaksa of Mdgha in Sam. 1755, Saka 1620 == 4 February 1699.
SATE 28-30.

2328 (3014) Hayanaraina of Balabhadra. 222fY.

2330 (3073) Vrddhayavanajdtaka of Minaraja. 282fl.

2339 (3074) Vrddhayavanajdtaka of Minarija. 283l. Copied from 2330.

2343 a (2907 ) Yantrardjatikd of Malayendu. 23fL.

2343 b (2906) Yantrardjatika ol Malayendu. 60f1.

2345 p (3136) Svapnacintamani of Jagaddeva. Ff. 1-7, 13-15, 18, and 21-29.
Copicd by Sami Harisamkaragiri for Rima on Sunday 2 krsnapaksa
ol Jyestha in Sam. 1687 = 16 May, 1630.

2345 ¢ (3133) Ramalasastra of Rama .13ff. Copied on Sunday | suklapaksa
ol Asddha in Sam. 1810 =1 July, 1753 Gregorian.

2356 (3075) Jatakabharana of Dhundhiraja. 83(T.

2359 3 (3062) Tajikakaustubha of Balakrsna Bhatta. 42f1. Copied by Rama-
krsna Muni at Bhilaiganagara in Medapatadesa on the side ol Mt.
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Citrakita on’Friday 12 Suklapaksa of Sravapa in Sam. 1810, Saku
1675 = 10 August 1753 Gregorian.

2359-b (3063) Tdgjikabhiisana of Ganesa. 26ff. Copied in A.D. 1733.

2359 ¢ (3095) Janmapaddhati. 12ff.

2367 (2798) Lildvati of Bhaskara. 52fT.

2372 a (3060) Tdjikapaddhati of Kesava. 7fl. Copied by Mujundajika, the
son of Nirdyana Jos$i of the Girinarayanajiati, at Rajadurga on
Friday 7 krsuanaksa of Caitra in Sam. 1706 = |2 April 1650.

2372 b (3080) Muktdvalipaddhati of Siva. 7ff. Copied by Mukundajika, the
son of Niarayana Bhatta, for his son Visvaniatha on Sunday 2 sukla-
paksa of Mdgha in Sam. 1721, Saka 1586 = 7 January 1665.

2408 a (2924) Ganitaciidamani of Harihara. 13ff. Copied by Purusotiama, the
son of Narasimha of the Girindrayanajiiati, on Friday 2 Suklapaksa
of Margasirsa in Sam. 1656, Saka 1521 = 9 November 1599. SATE 30.

2408 b (2930) Laghukhecarasiddhi of Sridhara. 9ff. Copied by Nilakantha, the
son of Vidyadhara of the Girinarayanajfiati, for himself and his brothers
Visnu, Raghunitha, and Narasimha at Jirnadurga on Monday 3
suklapaksa of Caitra in Sam. 1611, Saka 1477 =25 March 1555.
SATE 30-3],

2408 ¢ (2903) Golasiddhantacintamani of Sadananda. 10ff. SATE 31.

2409 a (2792) L_ildvaji of Bhaskara. 23ff. Copiod for Mathurddasa, the son of
Trigovinda Sarman, at Mihakaragrdima near Balapura in Vararadesa
on Thursday 12 krspapaksa of Jyestha in Sam. 1653 = 10 June 1596.

1426 (2895) Jyotisaratnamdla of Sripati. 41fT. Copied on Sunday <|> 2

- suklapaksa of Caitra in Sam. 1730 =5 April 1674.

2457 (3079) Kamadhenupaddhati of Jayarﬁrpa Bhatta. 71ff. Copiecd on
Sunday 5 Suklapaksa of Mdrgasirsa in Saka 1650 = 24 November |728.

2460 (3025) Muhirtamartanda of Nardyana with his own Martandavallabhd.
1211

2464 o (2941) Kalpalata. 28f. SATE 31.

2464 b (2922) Grahajiidna of Asadhara. 5fi. (;Opicd by Nilakantha, the son of
Narayana Bhatta of the Girinardyanajiiati, on Monday 13 krsuapaksa
of Asidha in Sam. 1694, Saka 1559 =10 July 1637. SATE 31-32.

2464 ¢ (2923) Tables of the Grahajiigna of Asadhara, Ff, | and 3-6. Copied
by Vidyadhara Josi of the Girindrdyanajiati. S4TE 32.

2464 d (2949) Laghukarapa of Bhava Sadasiva Bhatta, 7ff. SATE 32-33.

464 © (3040) Yaddhajayarnavatantra. 33ff. Copied for Durlabharimg on
8 krsnapaksa of Madgha in Sam. 1838 = ca. 5 February 1782 Gregorian.
SATE 33.

464 f (2880) Ganitasirasangraha of Mahdvira. 82ff. Copicd for Brahma-

2 §amala, the pupil of Bhattaraka Sumatikirtideva of the spiritual lincage
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of Kundakundacarya in the Baldtkdra gana in the Sarasvatigaccha of
the Millasangha. Donated by members of the Humbajidti and the
UttareSvaragotra at Jaladurga. SATE 33-34.
2491 (3051) Sanyiatantra of Nilakantha with the tikd of Visvanatha. 97,
2508 (2899) Sardvali of Kalyanavarman. Ff. 1-34, 38-163, and 165-168.
2517 (3000) Jyotirnibandha of Sivaraja. Ff. 1-72 and 72b-330.
2520 a (3100) Yavanajdtaka of Yavanaciarya and Bdlabodhajdiaka of Haridatta.
32ff. Formerly the property of Jivardja, the son of Prabhuji Bhata.
2520 b (3065) Brhajjataka of Varahamihira. Fl. 1-6, 8-18, 20-28 and 32-37.

2520 ¢ (3070) Laghujdtaka of Vardhamihira with the Sisyahita of Bhattotpala.
31T

2521 a (3048) Tdgjika of Nilakantha. 38ff. Copied by Natharama at Savai
' Jayapura on Thursday <> 3 suklapaksa of Caitra in San. 1817,

Saka 1682 = 16 April 1761 Gregorian.

2528 a (3022) Muhirtakalpadruma of Vitthala Diksita. 36ff. Copied by
Sivadeva on Saturday 3 krsnapaksa of Pausa in Sam. 1749, Saka
1614 = 14 January 1693.

2528 b (3036) Vivdhapatala of Sﬁrﬁgapir)i. 30f. Copied on Thursday 15
Suklapaksa of Pausa in Sam. 1654 = 12 January 1598.

2528 ¢ (3037) Vivahavrnddvana of Ke$aviarka. 16f. Copied (from a manu-
script copied?) by Narada of the Kivicajiiati on Tuesday 10 sukla-
paksa of Sravana on Sam. 1455, Saka 1320 =23 July 1398.

2528 d (3096) Janmapattrikdapaddhati. 18ff.

2528 ¢ (3023) Muhirtamartanda of Narayana. 21ff. Copied in A.D. 1795.

2528 [ (3026) Mubiirtadipaka of Mahadeva. Ff. 1-2 and 4-9. Copied by
Gangarama, the son of Devakrsna of the Udicyajiidti, at Nimrapura

on Wednesday 1 suklapaksa of Sravana in Sam. 1742, Saka 1607 == 22
July 168S5.

2528 g (3122) Svarodaya. 20fL.
2529 a (2925) Karanakutihala of Bhiskara. 8ff. Copied on Saturday 12

krsnapaksa of Madrgasirsa in Sam. 1765 = 27 November 1708. SATE
38.

2529 b (2960) Padcdngavidyddhari of Vidyadhara. 6if. Copied by Morirajika,
the son of Prabhuji Bhata, on Wednesday 8 krsnapaksa of Margasirsa -
in Sam. 1783. Saka 1648 = 7 December 1726. SATE 38.

2529 ¢ (3061 ) Maiitthatdjika of Manittha. 6f SATE 38.

2529d (2768) Brahmasphutasiddhanta of Brahmagupta. 27 Copied on
Sunday 7 krsuapaksa of Margasirsa in Sam. 1678 =25 November
1621. SATE 38.

2529 ¢ (2962) Tithikalpadruma of Kalyina. A : 8ff., and B: fl. 8-10 and
10b-22. B was copied by Prabhuji Bhata. Formerly the property of
Jivard <ja>, and then of Nanu Bhata. SATE 38-39.
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2541 a (2929) Brali\;ﬁ‘arul_vodd/mraua written for Rilya Riyasimha. 350. Copied
by Kusalasagara, the pupil of Lavanyaratnaji, at Pattana on Friday 5
krspapaksa of Pausa in Sam. 1730, Saka 1595 = 16 January 1674.
SATE 40.

341 b (3058) Tdjikasara of Haribhatta. 20f. SATE 40.

541 ¢ (3039) Karikd ol Sumatiharsa. 20ft. SATE 40.

2541 d (3099) Lagnacandrika ol Kiasinatha, 170. SATE 40.

2541 e (2948) Candré=kitippana of Dinakara. M. SATE 40.

2545 (2934) Siddhantarahasyodéharana ol Visvanitha. 80ff. Copied by

Durlabha Travidi for Haradevaji, the son of Chaganata Travadi.

2546  (3078) Jatakabharapa of Dhundhirdja and Kdamadhenupaddhati  of

Jayarama Bhatta. 87(. Copied at Naualinagara on Thursday 4
krsuapalksa ol Vaisakha in Sam. 1771, Saka 1636 =22 April 1714.

2606 (2937) Siddhantarahasvoddaharana of Visvanatha. Ff. 2-4, 645, and
47-95.

2648 (2947) Khetasiddhi of Dinakava. A : 3ft, B: I[,, C: I2f,, and
D : 75ff. Copicd by Nilakantha, thc son of Narayana Bhatfa, on
Friday 8 krsnapaksa ol Cuaitra in Sam. 1683, Saka.1549 == 17 April,
1626. SATE 41-42.

2657 a (2793) Lildvati of Bhaskara. 14f. Copied in A.D. 1673. ,

2657 b (2975) Ganitancgmamald ol Haridatta, 4ff.

2658 (2801) Lilavari of Bhaskara. 41{T. Copied in A.D. 1792.

2
2

Index of authors ( their dates in the Christian era are given in parentheses ).

Asadhara (1132). 2464b and c.

Kalyana ( 1605). 2529c.

Kalyanavariman ( ca. 800). 2508.

Kalidasa (ca. 1242). 2115.:

Kasinitha ( before 1670). 2541d.

Keéava (1496). 2076a, 2151, and 2372a.
Kesavarka ( belore 1398). 2528c¢.

Ganesa (1520-1554). 2041a, 2114c, and 2181.
Gunesa (ca. 1600). 2359b.

Jagaddeva (ca. 1175). 2345b.

Jayarima Bhatta ( before 1650). 2457 and 2546.
Jadnaraja (1503). 2114b.

Dhundhirdja (ca. 1525). 2356 and 2546.
Dinakara ( 1578-1583). 254]c¢ and 2648.
Narayana (1571-1572). 2460 and 2528ec.
Nilakantha ( 1569-1587). 2491 and 2521a.
Nrsimha (1603 ). 2083d and e.

Padmaprabhu Sari ( before 1315). 2049d.
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Balabhadra ( 1629-1655). 2328,

Balakrsna Bhatta (1632). 2359a.

Brahmagupta ( 628-665). 2529d..

Brahmarka ( before 1622). 2091d.

Bhattotpala (965-969). 2072b, 2171, and 2520c.
Bharata ( ca. 1450). 2091b.

Bhava Sadasiva Bhatta (1598). 2464d.
Bhaskara ( 1150-1183). 2114a, 2367, 2409a. 2529a. 2657a. and 2658.
Manittha ( before 1505). 2529c.

Malayendu ( ca. 1375). 2343a and b.
Mahadeva (1263). 2119.

Mahideva (1647-1661). 2528

Mahavira (ca. 850). 24641,

Minardja (ca. 325). 2330 and 2339.
Yavaniacarya ( before 1763). 2520a.

Yadava ( 1663). 2083a.

Rama (1600). 2123.

Rama ( before 1657). 2345c. i
Ramacandra ( 1447-1449). 2091a,

Laksmidasa ( 1501). 2093.

Vardhamihira (ca. 550). 2091c. 2110, 2219, and 2520b and c.
Vasantaraja (ca. 1095). 2186.

Vitthala Diksita ( 1626). 2528a.

Vidyadhara ( 1638-1643). 2083c¢ and 2529b.
Visvandtha (1612-1630). 2041a, 2076b, 2181, 2182, 2491, 2545, and 2606,
Venkatasarman (1654). 2051.

Vedangariya (1643). 2114d.

Sambhurama (1730). 2041b.

Saragapani ( before 1598). 2528D.

Siva (1478). 2372b.

Sivaraja (ca. 1450). 2517.

Sridhara (1227). 2408b.

Sripati (1039-1056). 2041c, 2119, and 2426,
Saddnanda ( 7). 2408c.

Sumatiharsa ( 1616-1622). 254lc.

Harajl ( before 1655). 2042b.

Maridatta ( 1471). 2520a.

Haridalta ( 1638). 2252,

Haridatta ( before 1697). 26570.

Haribhatta (1523). 2541b.

Harihara ( ca. 1580). 2408a.

Harsakirti ( before 1673 ). 20494,
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2408b
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Cﬁronological list of dated Maouscripts

23 July 1398.

1510.
25 March 1555

10 June 1596.

12 January 1598.

9 November 1599.

25 November 1621.

7 April 1626.

16 May 1630.

1 April 1631.

16 April 1636.

10 July 1637.
25 November 1649.

12 April 1650.

7 January 1665.

1666.

2 February 1672.

1673.

16 January 1674.

5 April 1674,

1679.

1679.
22 July 1685.

14 January 1693.
27 November 1708.
22 April 1714,

17 December 1726.
24 November 1728.

1733.

13 June 1740.

I July 1753 Gregorian.
10 August 1753 Gregorian.
16 April 1761 Gregorian.
3 December 1761 Gregorian.
5 February 1782 Gregorian.
1782.

1792.

1795.
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APPENDIX B

On f. 2v manuscript B has two tables. The first is a table of the ksepakas
of the planets for 20 March 1227, which differs somewhat from that reconstructed
from tables 1-9 in manuscript L!!. This table is reproduced here as it appears

in B.
AR RIF: TARAT
T g a g ) £ | I g ar
19 ° ° R e ¥ \ jo ¥ ]
R¢ "\ LR 19 R9 ) 3 L4 °
e 9 9% R R "\ ‘ Yo Yo R
1o | ve ol | owe | e | oW \ w | ow | on

The second table is table 1 (for the Sun) of the Laghukhecarasiddhi.

On f. Ir of B is written, in a different hand, a table for tithis, naksatras,
-and yogas for Saka 1550-1557 = A.D. 1628-1635; it is divided into ttree sections
(the first two sections and most of the third for Saka 1550 are torn off). The
first section tabulates the abdapa ( yearly parameter : about I; 15, 31, 15 days),
the tithidhruva about(10; 56, 6, 45 module 30), and the naksatrayogadhruva (about
10;2,30 module 27). The second section tabulates the tithikendra (about 7;5,
48, 15 module 27; 39, 32), the naksatrakendra (about 7; 0, 30 module 27; 13, 50),
and the yogakendra (about 7; 31, 46 module 29; 16, 3). The third section tabu-
lates the tithivara (about 1;11,42), the naksatravira (about 1;18,2,50),
and the yogavdra (about 1;17,52,20). The entrics for Saka 1551 = A.D.
1629 are :

abdapa 2; 36, 35
tithidhruva 17;23,18
naksatrayogadhruva 15:2, 58
tithikendra 22;4,40
naksatrakendra 21;8,55 '
yogakendra 22;43, 36
tithivara 2;59,41
naksatravara 2;39,35
yogavdra 2; 39,22

The parameters and the functions of this table are not unlike those
utilized in the Paiicangavidyadhari*? written by Vidyadhara of the Girinaayana-

11 SATE 74.
12 SATIUS 60b-61b,
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joati (VI 3) at Jirnagadha in A.D. 1643; he was the grandson of the Hatihara
who mentions the Laghukhecarasiddhi in his Ganitaciidimani. Both Vidyadhara’s
Paricangavidyddhari and his Grahavidyddhara, written at Rajakota in A.D. 1638,
will be edited later in this series; manuscripts of both are in the Gaekwad’s
collection (2083c and 2529b), and of the first in thc Smith Indic collection
(manuscript 30) at Columbia University in New York.!3

Vidyadhara himself was the scribe of the Gaekwad’s manuscript of the
tables accompanying A$adhara’s Grahajiigna (2464c). This is a very carefully
written and neat manuscript, quite different from f. Ir of manuscript B. How-
ever, it remains possible that the Baroda manuscript at some period in its history
(presumably in the 1620’s and 1630°’s) belonged to a member of the Giri-

ndrdyanajhati.

o /ﬂ,\i [

Ele v—’\\

13 SATIUS 17a-17b.
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