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Abbreviations

Sanskrit texts:

AB Aryabhata I, Aryabhatiya
BG Bhaskara II, Bijaganita

GM Ganesa, Ganitamanajary
L Bhaskara II, Lilavatt
PG Sridhara, Patiganita

Tr Sridhara, Trisatika

Other works:

CESS  David Pingree, Census of the Fxact Sciences in Sanskrit
JAML David Pingree, JyotihSastra: Astral and Mathematical Lit-
erature
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13363 E ] 3¢9 J. J and E place this table respectively on J102b and on E49b, separating it from
the introductory phrase ‘jivanam nyasah’ which occurs on J102a and on E49a respectively. E’s
table, which consists of ten columns X four rows + five columns X two rows, includes twenty-five

pairs, the last of which that comes after (24, 3438) is (0, 0). Zgaeea E| 0 J.  ® gezeo |

0 J, 9ferg 9ogoo E; 3¥3g J | TETE. 3¥3C E; 3% J ] @ E. J has a sign like modern ‘2’ to the
right of the circle. Both J and E place this figure to the left of the above table, on 102b and 49b
respectively; E separates it from the introductory phrase ‘ksetradarS§anam’ that occurs in the last

line of 49a. * JATJ ]I E.  ° goteo J| P E; 9900 J| G E. ¢ 0 Yooo & | T: Yo & J, O
E. "EFE]Sr] ®*=RuJJOE. ? S S J(stt for ‘sthr) | sHawST E. 0 ar J | T E.
U fgfg 32w J | fEea E; @@ J | o B.
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¢00 | goy\o | goﬁoo |
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'R9IJIOE. 2 J|TE. ®gonee J]PE. * @& E|ITJ;¢we J|OE. > T E|fT ¢
JIOE;orE]®J. Sa:J]dE TarJ]TE. S aJ]0E °HafwJ]HEEETE. &

J]&=E Y uasarJ]0E 2 foar J | o E. E skips the passage beginning with ‘toddega...’
and ending with ‘tribhuja’ of GM 271a, writes down that passage, together with the delimiter ‘4’

at both ends, between ‘te’ and ‘pa’ of 271d, and indicates its proper place (after ‘ja’) by a wedge
mark ‘v’.
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23%% | 2294 | %98 | %G GRe
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IOIT T Jaresaima = €303 fafacrer rearfaaesamaT Viese o
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LsmErEsife ). 2o &: J| @ E. 3 79T E ] TX J(only two vertical lines of syllable
X are visible). * & J|s E. °RTJ]JOE. © The rest of J104b, consisting of about one

and a quarter lines of writing, is filled with wavy flowery lines. 7 This table is based on J, where
it has ten columns X two rows. E paraphrases it as ‘tryasre 2977 ca(E5la)turasre 2431 pamcasre
22020 sadasre 1719890 (first ‘2’ of ‘22020’ is crossed out), omitting ‘saptasre 1419 ... dvadasasre’
between ‘1719’ and ‘890’. 8 Between ‘sra’ and ‘di’ E has an erronesouly inserted long passage,
consisting of eleven verses occupying thirteen lines of writing (E51a2-51b5) delimited by a double
danda at both ends. It is presumed that a folio of an irrelevant manuscript (which contains about
260 aksaras a page) had mingled with the parent ms. of E. See Appendix B for the inserted passage.

? fAT gotee E | AT gotool J; ST J | &7 E; ST (20d) J | E. 'O =& E | 0 J.
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s BT J; S5 J | ¥ E(corrected). ! U&TEWTE J | UHTH E. In J, the last three columns of this

table are written on 106a. On E52a, to the right of the table: ¥ 93%e 2 i J ] IqTE. E places
this sentence on 51b before the table. Both J and E end here. In the center of E52b, there are two

lines by a different hand. 1st line: TT@HSIr § GETATATHIUOHAT  2nd line: (upwardly)
XXHUSTT (where XX look like the Roman cursive letters MD)  (horizontally) SaTe #HT° 9300

J106a
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Appendix A: Figures in the Manuscripts

The labels ‘nj’, ‘nu’ and ‘ne’ indicate respectively the figures in the manuscripts
J, U and E on which =7 n in the Text is based.
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Appendix B: Interpolation in E (51a2-51b5)

E gives the verse numbers 1, 2, 1, 2 to the first four verses and no numbers to

the rest. I use here a single set of serial numbers 1 to 11 for easy reference.
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Appendix C: Index to Meters

The numbers refer to the verses. ‘B’ attached to the verse numbers indicates the

verses in Appendix B.

Anustubh 22, 26, 29, 32, 35, 38, 39, 41, 44, 64, 96, 101, 112, 116, 120, 133, 135, 144,
146, 147, 149, 157, 159, 160, 173, 174, 180, 209, 211, 255, 257, 271, 272, B4,
B6

Arya 70, 261, B7, B8
Indravamsa B2(with 2nd pada in Vamsasthavila)

Indravajra 8, 9, 17, 18, 48, 61, 67, 69, 129, 139, 140, 152, 153, 175, 178, 189, 198,
205, 220, 223, 227, 249

Upagiti B8

Upajati 4, 6, 7, 11, 13, 14, 16, 21, 24, 27, 28, 33, 34, 42, 45, 56, 68, 71, 72, 73, 84,
87, 88, 93, 94, 97, 98, 105, 107, 109, 111, 114, 117, 119, 122, 125, 126, 142,
145, 151, 155, 156, 158, 161, 167, 171, 172, 181, 182, 185, 190, 191, 192, 194,
195, 200, 201, 203, 204, 206, 213, 216, 217, 218, 219, 221, 222, 224, 226, 228,
229, 230, 231, 233, 235, 236, 237, 239, 240, 241, 244, 245, 247, 250, 253, 254,
259, 266, 267, 268, 269, 270, B3

Upendravajra 95, 169, 170, 256

Giti 154

Dodhaka 49

Drutavilambita 43, 91, 92, 141, 163, 165, 168, 207, 232, 248
Prthvi 176

Praharsint 62

Bhujangaprayata 37, 143, 188, 243, Bl

Mandakranta 3, 50, 53

Malint 136, 238

Rathoddhata 15, 30, 90



S 116 INDIAN JOURNAL OF HISTORY OF SCIENCE

Vasantatilaka 2, 5, 10, 25, 63, 65, 106, 110, 128, 134, 150, 164, 177, 215, 225, 234,
242, 260, 262, 263, 264, 265, B9, B10, B11

Sardulavikridita 1, 23, 31, 36, 46, 47, 51, 54, 55, 57, 58, 66, 76, 77, 78, 79, 80, 81,
82, 83, 85, 86, 102, 103, 104, 113, 115, 118, 121, 123, 124, 127, 130, 131, 132,
137, 162, 166, 183, 184, 196, 197, 199, 202, 208, 210, 212, 246, 251, 252, 258,
B5(half stanza)

Salint 19, 52, 74, 89, 187, 214

Sikharint 186

Sragdhara 40, 59, 193

Svagata 12, 20, 60, 75, 99, 100, 108, 138, 148, 179



Appendix D: Index to Subjects

The numbers refer to the verses and the paragraphs in prose.

addition
of fractions 41-42
of integers 14d-15
of zero 46a, 47
air hole
combination of walls having 154.2
arc 262-70
architecture
combination in 154.2
area
of a circle 256-57
of a needle figure 251-52
of a quadrilateral 224-25,
231ab, 240cd, 241
of a right trilateral 180
of a trilateral 219cd, 220, 222d, 223,
223.1-2, 224-25

arithmetical progression

229cd,

common difference 164cd, 166
first term 164ab, 165
number of terms 167-68
sum 161-63
army See troops
arrow 79
bamboo
broken 197-99
poles 214-15, 246ab

117

barter (‘commodity vs commodity’) 102-04
bee 76, 80
beryl 137
birds
crane (baka) 57
cuckoo (kokila) 99
duck (karandava) 57
goose (hamsa/kalahamsa) 57, 75
heron (kraurica) 57
swan (sarasa) 57
boat 133-34
Brahmagupta’s formula
for the areas of a tri- and a (cyclic)
quadrilaterals 224-25
the diagonals
quadrilateral 242-43
buying and selling 119-21

for of a (cyclic)

camphor 121

cancelation of common factors 21-22

capital money 105-10

chariot 77

chord. See under circle.

circle
area 256-57
chord-arc relation 269-70
chord-arrow-diameter relation 260-61
chord table 262-65
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diameter-circumference relation 253-
55
interpolation (linear) for chord table
266-68
sides of regular polygons 271-72
cistern. See pool.
citron 103-104
class collections 50-86
combination. See meter (poetic) and Par-
tial Meru.
commodity 102-04, 119-21
common difference of arithmetical progres-
sion 164cd, 166
concurrence 61-67
cowherd 82
crane (baka) 57
criticism
of BG 20. 48-49
of L 58. 67
cube
of fractions 44ab, 45
of integers 27-30
of zero 46bc, 47
cube root
of fractions 44cd, 45
of integers 31-32
of zero 46¢, 47
cube series 159, 160
cuckoo (kokila) 99
day
part of 116-18
decimal places 13-14c
definition (cf. terminology)
of jatya-tribhuja 176
of pitha 244cd
of sandhi 244cd

derivation (upapatti) 217.3, 265
diagonal. See under needle figure and
quadrilalteral.
diamond 115, 137
distance. See under equal.
division
of fractions 43cd, 45
of integers 19-20
of zero 46b, 47
remainder of 128-30
duck (karandava) 57
elephant 77, 86, 100
equal
distances 194-96, 207-12
properties 114-15, 122-27
equations
determinate 114-15, 122-27
indeterminate 128-37
first term of arithmetical progression
164ab, 165
flower 83
fraction. See fundamental operations.
fruits
citron 103-04
mango 104
plantain 103
pomegranate 104
fundamental operations
of fractions 33-45
of integers 13-32
of zero 46-49
gems 36, 54, 59, 114, 123, 136
beryl 137
diamond 115, 137
emerald 137
pearl 74, 130, 137
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ruby 137
sapphire 137
geometrical progression. See under pro-
gression.
gold
pieces of 171
purity and weight of 98, 138-47
goose (hamsa/kalahamsa) 57, 75
heron (kraufica) 57
Heron’s formula extended. See Brahma-
gupta’s formula.
homogenization of fractions 33-40
horse 77, 85
impossible figures 216-17
indefiniteness
of 0/0. 67, 144-45, 145.1-2
of quadrilateral 226-27
integer. See fundamental operations.
interest 93-95, 105-10
interpolation (linear). See under circle.
inverse three-quantity operation 96-101
inverse operation 50-51, 55.3, 55.5, 57.3
investment 111-13
journey 166
kapatasandhi method of multiplication 17-
18
load 133-34
mammals
elephant 77, 86, 100
horse 77, 85
monkey 53, 200-02, 207-12
mango 104
mathematical series. See series and pro-
gression.
measuring cup 101

medicine

combination in 154.2
merchant 148-50
Meru. See Partial Meru.
meter (poetic)
combination of light and heavy sylla-
bles 151-54, 154.1
miscellany class 87-104
money 114-15, 127, 148-50, 162
monkey 53, 200-02, 207-12
multi-part class 35-36
multiplication
of fractions 43ab, 45
of integers 16-18, 20
of zero 46a, 47
musk 91, 121
natural series 155-60
needle figure
area 251-52
bamboo poles at both ends of the base
246ab
definition of sandhi and pitha 244
diagonals 244ab
perpendicular 244ab, 246¢, 250ab,
251-52
segments of the base 244ab, 246d,
247d, 248-49a, 251-52
segments of the diagonals 245, 247abc,
251
segments of the perpendiculars 245,
251
sides 249bcd, 251-52
negative segment 221-22b, 223, 223.1
no-remainder class 56-57. Cf. remainder
class.
number of terms of arithmetical progres-
sion 167-68
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oblong. See under quadrilateral.
optional-quantity operation 52-55, 55.4-5,
57.4
palmyra
nut 196
tree 194-96
part class 33-34
partial-decrease class 37-40
partial-increase class 37-40, 55.2, 57.2
Partial Meru 151-54, 154.1-2
pearl 74, 130
perfumes
camphor 121
musk 91, 121
saffron 121
sandalwood 92, 121
perpendicular. See under needle figure,
quadrilateral, and trilateral.
Pi (m). See diameter-circumferencce
relation under circle and surface
area and volume under sphere.
plane figures. See circle, needle figure,
quadrilateral, right-angled trilat-
eral, and trilateral.
plantain 103
polygon. See under circle.
pomegranate 104
pool 116-18
price 92, 99-100, 102-04, 114-15, 119-21,
136-37
procedure
for mathematical series 155-74
for mixture 105-54
for plane figures 175-272
profit by investment 111-13

progression

arithmetical 161-68
geometrical 169-71
in prosody 172-74, 174.1-4
property. See under equal.
prosody
combination in 151-54, 154.1
progression in 172-74, 174.1-4
purity. See gold.
quadrilateral
area 224-25, 229cd, 231ab, 240cd, 241
diagonal 228-29b, 230, 234-37,
239bed, 241-43, 251
equidiagonal elongated (i.e. oblong)
231c-32
equidiagonal equilateral (i.e. square)
231c-32
equilateral 230-32
equiperpendicular (i.e.
238-41
impossible 216-17
indefiniteness 226-27
inequidiagonal 226-31b, 233-37
inequilateral 226-29d, 233-37
limits of the lengths of diagonals 234

trapezium)

oblong. See equidiagonal elongated.
perpendicular  235-37, 238c-39a,
240ab, 241, 251
requirement for the sides 238ab
segments of the base 238c-39a, 241
segments of the diagonals. See under
needle figure.
segments of the perpendiculars. See
under needle figure.
square. See equidiagonal equilateral.
quotient. See division.
reasoning (yukti) 135, 174.3, 213
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rectangle. See oblong under quadrilateral.
regular polygon. See under circle.
remainder. See division.
remainder class (cf. no-remainder class)
55-56
remainder-part-root class 58-60
right-angled trilateral
area 180
bamboo poles 214-15
broken bamboo 197-99
definition 176
equal distances 194-96, 207-12
making 185-90
separation of sides 191-212
sides 177-79
similar 181-84
ruby 137
rule of three. See three-quantity operation
ete.
saffron 121
sandalwood 92, 121
sapphire 137
segment. See under needle figure, quadri-
lateral, and trilateral.
series
of cube numbers 159, 160
of natural numbers 155-57
of square numbers 158, 160
side
of a needle figure 249bcd, 251-52
of a quadrilateral 238ab
of a regular polygon 271-72
similar figures. See under right-angled tri-
lateral.
sine table. See chord table under circle.

sphere

surface area 258ab, 259
volume 258cd, 259
square (figure). See under quadrilateral.
square (number)
of fractions 44ab, 45
of integers 23-24
of zero 46bc, 47
square nature 72-86
square operation 68-71
square root
of fractions 44cd, 45
of integers 25-26
of zero 46¢, 47
square series 158, 160
subtraction
of fractions 41-42
of integers 14d, 15
of zero 46a, 47
sum
of arithmetical progression 161-63
of cube series 159, 160
of geometrical progression 169-74,
174.1-4
of natural series 155ab, 157
of square series 158, 160
of sums of natural series 155c¢c-156b,
157
swan (sarasa) 57
taste
combination of 154.2
terminology 4-11
three-quantity operation etc. 87-93
time 116-18
toll 148-50
travel 148-50
trilateral (cf. right-angled trilateral)
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area 219cd, 220, 222d, 223, 223.1-2,
224-25
impossible 216-17
negative segment 221-22b, 223, 223.1
perpendicular 219ab, 220
segment of the base 218, 220 (see
negative segment also)
troop 55, 124, 131-32
units
of area 7-8a
of capacity 9-11b
of currency 4
of length 8bed
of time 11lcd
of weight 5-6
volume of a sphere 258cd, 259
weight 91. Cf. gold.
weights and measures 4-11. Cf. units.
zero. See fundamental operations.
zero-divisor (khahara)
invariability of 46b, 47b, 47.1
variability of 46cd, 47c, 47.3, 48-49.

Cf. indefiniteness.



