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ON WORD-NUMERALS IN NAGAVARMA'’S CANARESE PROSODY

Dipak Jadhav
1. Introduction

In India, three major systems, based on alphabets of Devanagari script or words of a particular
Indian language such as Sanskrit or Prakrit or Canarese, were developed for expressing
numbers. The two are the katapayadi system' and Aryabhata I's alphabetical notation? and the
other one is word-numerals (bhiita-samkhyd). These systems excluding Aryabhata I's
alphabetical notation have been widespread in India in various disciplines of learning including
not only mathematics but also prosody. The purpose of these systems was two-fold. One was
to preserve important results.® The other was to compose the verses using these systems in
accordance with the requirements of their metres.*

In the system of word-numerals, numbers were expressed by means of significant words
often arranged as in the decimal place-value notation. For example, 4 is represented by krta’ as
it is a special term, meaning cater, employed in India for the dice or the side of a dice with four
dots.®

The word-numerals are found to have been used in India long before the commencement
of the Christian era. The earliest instance of a word being used to denote a whole number is
found in the Satapatha Brahmana. The word used therein is krta denoting 4. The same word
for the same purpose was also used in the Taittiriya Brahmana. The word gayatri (Vedic metre

or metre of 24 syllables) denoting 24 is found to have been used in the Karyayana Srauta Siitra.

! Sarma 2012: 37-66.

2 ABhav. 1.2, pp. 3-5.

3 Jadhav 1998a: 55f.

4 Datta & Singh 1935: 54; Sarma 2012: 38.
5 Datta & Singh 1935: 57.

6 Basham 1954: 207.



The Latyayana Srauta Sitra has the word jagartf (earth or world or metre of 48 syllables) for
48.7

The word-numerals were used in India for expressing both large numbers and small
ones. For example, Nemicandra (c. 981), a mathematician of the canonical class of the Jaina
school of Indian mathematics,® composes, in Prakrit, the compound vidhu-nidhi-naga-nava-
ravi-nabha-nidhi-nayana-bala-iddhi-nidhi-khara-hatthi-igitisasunnasahiya (Skt. vidhu-nidhi-
naga-nava-ravi-nabha-nidhi-nayana-balabhadra-rddhi-nidhi-khara-hastin- ekatrimsasinyasa
hita, moon-sea-mountain-nine-sun-sky-sea-eye-gentle heroes-spiritual attainment-sea-khara-
elephant with thirty one zeroes) to express 19791209299968 x10* , a very large number,® and
gayana (Skt. gagana, sky) to express 0, a very small number.'® Both of the numbers are
important result; the former is the number of mustards, in a pit of diameter 10° yojanas and
depth 10° yojanas, obtained when calculated while the latter is used to form the formula for
finding the breadth of the nth circular annulus. According to the Digambara Jainas, there are
nine balabhadras (gentle heroes) of the present avasarpini (descending half cycle of the cosmic
time). They are Vijaya, Acala, Bhadra, Suprabha, Sudar§ana, Nandisena, Nandimitra, Rama,
and Balarama. Detailed comments on the term khara will be offered in chapter 3.

M. Rangacharya gives a list of the word-numerals with their numerical and ordinary
significances in English as Appendix I'' to his edition of the Ganita-sara-sargraha of
Mahaviracarya published in 1912. The words usually employed as word-numerals have been
compiled from the treatises composed in Sanskrit, without their significances, and listed in
Devandagari script as an Appendix'? by K. S. Shukla to his edition of the Vatesvara-Siddhanta
published in 1986. As far as the present author knows, his compilation is the longest one."

Nagavarma was a noted poet of the Canarese language in the late 10th century.'* The
Chandombudhi (“Ocean of Prosody”), the Karnataka Kadambari, and the Kannada Chandassu

(“Canarese Prosody” or “Karnata Prosody”) are his important works. The Chandombudhi is

" Datta & Singh 1935: 57f.

8 Jadhav 2017: 322.

° TriLoSa v. 21, pp. 28f.

' TriLoSa v. 309, p. 254.

1 GaSaSa;, pp. 287-295.

12 VaSi, pp. 369-384.

13 The same compilation has been given in Roman script by K. V. Sarma. See Sarma 2003: 59-69.

14 For the date of Nagavarma see Pollock 2006: 99; cf. Klatt 2016: 541.


https://en.wikipedia.org/wiki/Kannada_language

the earliest available work on prosody in Kannada. It is addressed to his wife.'> The Karnataka
Kdadambari is a novel of romance, based on mixed verse and prose called campii. It has an
originality of its own although it is an adaptation of Bana's Sanskrit Kadambari.'° Nagavarma
was an avowed Jaina.!” He originally belonged to a migrant Brahmin family which came from
the Vengi country (in modern Andhra Pradesh).'® He was a protégé of Cavundaraya, a feudatory
of king Racamalla IV of the western Ganga dynasty, who composed the Trisastilaksana-
mahapurana, better known as the Cavundaraya-purana, in 978" and erected the superb
colossal image of Lord Bahubali at Sravanabelagola. The first consecration ceremony of the
image was held on Sunday 13 March of 981.?° According to Sheldon Pollock, Nagavarma is
the first among as many as five Nagavarmas who wrote noted classics in the Canarese language
over the succeeding few centuries.?! According to Govinda Pai, our Nagavarma lived from 950
to 1015.%

Reverend Ferdinand Kittel (1832—-1903) was a priest and indologist of the Basel Mission
in South India. He worked in Mangalore, Madikeri and Dharwad in Karnataka. He edited both
the Chandombudhi (“‘Ocean of Prosody”) and the Kannada Chandassu (“‘Canarese Prosody”)
in 1875.% The present author is fully dependent on Kittel’s edition of Nagavarma’s Canarese
Prosody as he could neither approach the original Kannada Chandassu nor is he able to read
Kannada script. There are found a lot of word-numerals in Nagavarma’s Canarese Prosody.

This paper aims at highlighting the significances of those word-numerals, comparing
them with the ones in Shukla’s compilation, and discussing other related aspects. In this way,

it will bring them to the attention of modern scholarship.
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2. Word-Numerals from Nagavarma’s Canarese Prosody
The present author finds eighty word-numerals, if each of those that have two significances is
counted for once, in Nagavarma’s Canarese Prosody. He sorts them and arranges them in
alphabetical order as shown below.

WORD-NUMERALS DENOTED NUMBER

ambara.” 0

adri,” bhujaga,* garuda,* khacara,®™ mrgadhara,”

pannagardja,® sura,’' sasi.* 1

kara,* paksa.** 2

24 NaCaPro v. 229, p. 64.

% NaCaPro v. 283, pp. 88f. & 138.

26 NaCaPro v. 307, pp. 108 & 145.

2" NaCaPro v. 295, pp. 94 & 141.

28 NaCaPro v. 295, pp. 94 & 140.

2 NaCaPro v. 229, pp. 64 & 146.

30 NaCaPro v. 295, pp. 94 & 144.

31 NaCaPro v. 295, pp. 94 & XV & 149.
32 NaCaPro v. 287, pp. 90 & 1438.

33 NaCaPro v. 298, pp. 96 & 140.

3 NaCaPro v. 307, p. 108.



dhiamadhvaja,® pura,*® Sikhibraja,* vahni.*

ambudhi,®* ambunidhi,® jalanidhi,* Saradhi,* varudhi

(= vardhi),* yuga.**

bana,® bhiti,* kamabana,* kamastra,*® sara,* visaya.™

khara,* rasa,** rtu,> satka.>*

33 NaCaPro p. 143.

3¢ NaCaPro v. 285, p. 89; v. 287, p. 90; v. 298, p. 96; v. 307, pp. 108 & XV & 144.
37 NaCaPro v. 300, pp. 99 & 148.

3 NaCaPro v. 285, pp. 89 & 147.

¥ NaCaPro v. 164, pp. 47 & 139.

0 NaCaPro v. 297, pp. 95 & 139.

4 NaCaPro, p. 142.

42 NaCaPro v. 319, pp. 117 & 148.

4 NaCaPro v. 175, p. 50; v. 298, pp. 96 & 147.

4 NaCaPro v. 128, p. 39; v. 229, pp. 64 & 145.

4 NaCaPro v. 131, p. 40; v. 164, p. 47; v. 218, p. 61; v. 285, p. 89; v. 287, pp. 90 & 144.
46 NaCaPro v. 130, p. 40; v. 221, pp. 62 & 145.

47 NaCaPro v. 304, pp. 104 & 140.

4 NaCaPro v. 161, p. 47; v. 195, pp. 55 & 140.

4 NaCaPro v. 168, p. 48; v. 221, p. 62; v. 238, pp. 68f.v. 285, pp. 89 & 148.

S0 NaCaPro v. 283, pp. 88f.; v. 311, pp. 112 & 148.

SI'NaCaPro v. 251, p. 74; v. 308, pp. 109 & 140.

52 NaCaPro v. 136, pp. 41-42; v. 290, p. 91; v. 299, p. 98; v. 300, pp. 99 & 146.

33 NaCaPro v. 229, p. 64; v. 313, p. 115; v. 335, pp. 124 & 139.

3 NaCaPro v. 229, p. 64.



agendra,> adri,’® dineSahaya, giri,*® hayanikara,* hayatati,*

hayavrata,®" kulagiri,®* muni,® naga,® saila,® turagavrata,®

yati.%

asagaja,®® danti,® digdanti,™ dikkari,” dis,"* disa,” disagaja,™

55 NaCaPro v. 176, pp. 50 & 138.

% NaCaPro v. 218, p. 61; v. 287, pp. 90 & 138.

57 NaCaPro v. 153, pp. 45 & 142.

8 NaCaPro v. 126, p. 39; v. 217, p. 61; v. 219, p. 61; v. 222, pp. 62 & 141.
% NaCaPro v. 207, pp. 58 & 150.

%0 NaCaPro v. 172, pp. 49 & 150.

61’ NaCaPro v. 212, pp. 59 & 150.

2 NaCaPro v. 155, pp. 46 & 140.

6 NaCaPro v. 167, p. 48; v. 227, pp. 64 & 146.

 NaCaPro v. 229, pp. 64 & 143.

% NaCaPro v. 140, p. 42; v. 154, p. 45; v. 219, pp. 61 & 148
% NaCaPro v. 212, pp. 59 & 142.

8 NaCaPro v. 189, pp. 54 & 146.

% NaCaPro v. 221, pp. 62 & 139.

% NaCaPro v. 185, pp. 53 & 142.

0 NaCaPro v. 151, pp. 45 & 142.

"I'NaCaPro v. 220, pp. 61 & 142.

2 NaCaPro v. 137, pp. 42 & 143.

3 NaCaPro v. 149, pp. 44 & 143.

" NaCaPro v. 139, p. 42; v. 153, pp. 45 & 143.



disakari,” gaja,’® gajavraja,”” gajavrata,”™ hari,” kari,®

madagaja,®' naga,® vasu.® 8
nidhi,® randhra.® 9
hara,® rudra.¥’ 11

arka,® bhanu,® bhaskara,” dinakara,® dinanatha,” dinapa,*

> NaCaPro v. 198, pp. 56 & 143.

6 NaCaPro v. 229, p. 64; v. 297, p. 95.

" NaCaPro v. 212, pp. 59 & 141.

8 NaCaPro v. 212, pp. 59 & 141.

" NaCaPro v. 224, p. 63; v. 226, pp. 63 & 150.

8 NaCaPro v. 215, p. 60; v. 222, p. 62; v. 226, p. 63; v. 248, p. 72; v. 251, p. 74; v. 316, p. 116; v. 318, pp. 117
& 140.

81 NaCaPro, p. 145.

82 NaCaPro v. 229, pp. 64 & 143.

8 NaCaPro v. 165, p. 48; v. 189, p. 54; v. 194, p. 55; v. 214, pp. 60 & 147.
8 NaCaPro v. 166, p. 48; v. 170, pp. 48-49; v. 173, pp. 49-50; v. 196, pp. 55 & 143.
8 NaCaPro v. 129, p. 40; v. 147, p. 44; v. 208, pp. 58 & 146.

8 NaCaPro v. 214, p. 60; v. 224, pp. 63 & 150.

87 NaCaPro v. 203, p. 57; v. 204, pp. 57 & 146.

88 NaCaPro v. 326 p. 120; v. 329, pp. 121 & 139.

% NaCaPro v. 327, pp. 121 & 145.

% NaCaPro v. 184, pp. 52f.& 145.

91 NaCaPro v. 223, pp. 62 & 142.

92 NaCaPro v. 205, p. 57; v. 216, pp. 60 & 142.

% NaCaPro v. 248, pp. 72 & 142.



dinesa,** divasadhipa,” divasakara,®® martanda,’” padminimitra,®®

ravi,” vidyadhara.'® 12
manu. ! 14
paksa.'” 15
dharanisvara,'”® mahisvara,'™ raja.'® 16
ravanakara. ' 20

3. Discussion

Before stressing the significances of the above word-numerals the present author would like to
inform the reader that the angular bracket, wherever it is used, contains paraphrase supplied by

him to achieve comprehensiveness together with clarity.

% NaCaPro v. 200, pp. 56 & 142.

% NaCaPro v. 148, pp. 44 & 143.

% NaCaPro v. 186, pp. 53 & 142.

7 NaCaPro v. 199, pp. 56 & 146.

% NaCaPro v. 213, pp. 59 & 144.

% NaCaPro v. 209, p. 58; v.295, p. 94; v. 316, pp. 116 & 146.
100 NaCaPro v. 295, pp. 94 & 147.

01 NaCaPro v. 316, p. 116; v. 318, p. 117; v. 321, p. 118; v. 330, pp. 122 & 145.
12 NaCaPro v. 210, p. 59; v. 211, pp. 59 & 144.

163 NaCaPro v. 297, pp. 95 & 143.

104 NaCaPro v. 198, pp. 56 & 146.

105 NaCaPro v. 248, p. 72; v. 316, pp. 116 & 146.

106 NaCaPro v. 248, pp. 72 & 146.



2.1 Since sky is empty, ambara (sky) represents 0.

2.2 Adri represents 1 when it appears in the sense of Meru where Meru is a particular mountain
in ancient Indian Jaina cosmography. It is situated in the middle of the Jambidvipa (‘Rose-
apple or Plum-Tree Island’).!”” There are the two major epics of ancient India; one is the
Ramdyana and the other is the Mahabharata. Garuda is a mythical bird. According to the epic
Ramayana, Kasyapa, son of Marici and grandson of Brahma, had eight wives. One of them was
Tamra. Five daughters were born to her. One of them was Suki. Nala was born from her and
from Nala was born Vinata. Garuda was one of the two sons of Vinata.'® This way, garuda is
only one of a kind. Hence, garuda indicates 1. Khaga is the synonym of khacara.'® According
to Pauranik thought, khaga is either a serpent born in the Kasyapa family or a synonym of Lord
Siva.!' Since each of them is one in number, khacara denotes 1. Vasuki was one of the famous
serpents. He was anointed by the serpents as their king.""' Pannagardja means to be the king
(raja) of serpents (pannaga).''? In this way, Vasuki is pannagaraja. Since Vasuki is the name
of a particular serpent, each of pannagaraja and its synonym bhujaga'"® denotes 1. Since god
is always only one in true sense, sura (god)''* represents 1. Moon represents 1 as there is only

one moon.'"” This is why sasi (moon) indicates 1.

197 Jaini 1917: 67.

108 Mani 1975: 281.

109 Cappeller 1891: 143.

10 Mani 1975: 408.

"' Mani 1975: 838.

112 Cappeller 1891: 296 & 446.
113 Cappeller 1891: 380.

114 Cappeller 1891: 626.

115 The Jainas had a peculiar conception of two suns, two moons, and two sets of 27 naksatras (asterisms). This
conception was a consequence of the Jaina cosmography according to which the earth is regarded as a series of an
innumerable number of concentric circular annuli which are alternatively islands and oceans. See Bose, Sen, &
Subbarayappa 1989: 80. Following this conception, moon should have denoted 2 instead of 1. However,
Nemicandra (c. 981), Nagavarma’s contemporary mathematician of the canonical class of the Jaina school of
Indian mathematics, used the term vidhu (moon) to represent 1. See TriLoSa v. 21, pp. 28f. After Nagavarma,
Rajaditya, a mathematician of the exclusive class of the Jaina school of Indian mathematics, of the twelfth century
used each of the terms camdra (Skt. candra, moon), himakara (moon), himamsu (moon), imdu (Skt. indu, moon),
sasi (Skt. Sasin, moon), sitakara (Skt. sitakara, moon), soma (moon), etc., to denote 1. See Jadhav 2018: 55 and
57. The general conception of one moon seems to have been followed by the Jainas while using or employing
world-numerals. See Schubring 1935/2000 § 128 on this matter.
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The present author could not identify as to why mrgadhara represents 1. However,
mrgadhara seems to him to mean to be moon. None of adri, khacara, garuda, pannagardja,

bhujaga, mrgadhara, and sura is found in Shukla’s compilation.''®

2.3 Words that occur always in pairs represent 2. So, both kara (<two> hand<s>) and paksa (<two>
fortnight<s>) denote 2. Each of them is found in the Vyavahdra-ganita (‘Mathematics of
Transaction’ or ‘Determinations Regarding Mathematics’), the first available mathematical text

in Kannada, composed by Rajaditya (12% century).'!”

2.4 In Vedic thoughts, agni (fire) is considered to be the mouth of the gods and the goddesses.
Fire on land, lightning in the atmosphere, and the sun in the sky are its manifestations at three
levels.!"® As per the thoughts on sacrificial fire, garhapatya, ahavaniya, and daksina are three
sacrificial fires (agnis).'" Since dhiamadhvaja (smoke-flag), Sikhibraja, and vahni (fire) are
synonyms of agni,'* each of them, for one of the two reasons, represents 3. If sikhibraja appears
in the sense of sun, it denotes 1.'*! According to Pauranika thoughts, Taraksa, Kamalaksa, and
Vidyunmali were three demon brothers. Since tripura (three cities) or simply pura (city)
designates the three moving cities made of gold, silver, and iron, built by them, and destroyed
by Lord Siva when the three brothers became a threat to the gods,'? pura denotes 3.

Among these four word-numerals dhimadhvaja and sikhibraja are not found in

Shukla’s compilation.!??

2.5 In the Rgveda are mentioned the four oceans (samudra). Those four seas are the Arvavat

sea, the Paravat sea, the Sarasvat sea, and the Saryanavat sea.'** This is why ambudhi, (four>

116 VaSi, p. 369.

17 Jadhav 2018: 55.

18 Lochtefeld 2002: 14f.

19 GaSaSay, p. 287.

120 NaCaPro, p. 143. The exact meaning of sikhibraja could not be learnt by the present author.
121 NaCaPro, p. 99; Apte 1893: 149.

122 Harshananda 2008 III: 394.

12 VaSi, p. 369.

124 Bhargava 1964: 1-23.
10



sea<s>) shows 4. Varudhi or vardhi must be varidhi (sea).'” Since ambunidhi (receptacle for
water), jalanidhi (receptacle for water), and varudhi or vardhi are the synonyms of ambudhi, '*°
each of them represents 4. Since Saradhi (receptacle for arrows) is also used to designate a type

127 it denotes 4. The Puranas often refer to four yugas (epochs) which come and go in

of ocean,
a cyclic order. They are Krta, Treta, Dvapara, and Kali. They differ from one another in their
characteristic features. This is why yuga (<four> epochcs>) represents 4.

Among these word-numerals Saradhi is not found in Shukla’s compilation'* but occurs

in the Vyavahara-ganita of Rajaditya (12" century).'®

2.6 Kama is a young handsome god. He is also called Kamadeva (god of sexual desire or love),
Madana, or Manmatha. The tips of his five arrows are fragrant flowers. Aravinda (day-lotus),
ASoka (<the flower of> ASoka tree), Ciita (<the flower of> Mango tree), Navamalika (jasmine),
Nilotpala (blue lotus) are those five flowers.'* For this reason each of bana (<the five> arrow<s»
<of Kama»), its synonym sara (arrow), and its associated terms kamabana (the arrow of Kama)
and kamastra (the weapon of Kama) denotes 5. Tejas (fire), vayu (air), prthvi (earth), akasa
(space/ether), and ap (water) are the five elements (paricabhiita). The whole visible world is
composed of one or more of these five elements.'" This is why bhiita (<the five> element«s>)
corresponds to 5. The chief instruments, with which a human being is equipped for acquiring
knowledge from the external world and react to it, are the five indriyas (sense-organs). Those
five indriyas are ghrana (olfactory system), fvag (somatosensory system), rasana (gustatory

perception system), caksu (ocular system), and srotra (auditory system).'*> Since the pleasure

125 Cappeller 1891: 486; Apte 1893: 38]1.

126 Apte 1893: 291.

127 Cappeller 1891: 539.

128 VaSi, pp. 369-370.

12 Jadhav 2018: 55.

130 Mani 1975: 378f.; Apte 1893: 224 & 248; Cappeller 1891: 40 & 174.
B! Cappeller 1891: 382; Mani 1975: 547.

132 Harshananda 2008 II:68f.
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acquired through these five sense-organs is visaya'®*, the visaya denotes 5. Those five pleasures
are gandha (smell), sparsa (touch), rasa (taste), ripa (form), and sabda (sound).'**
Among these six word-numerals kamabana and kamastra are not found in Shukla’s

compilation.'¥

2.7 Ayurveda recognizes six tastes, namely, madhur (sweet), amla (sour), lavana (salty), katu
(bitter), tikta (pungent), and kasaya (astringent). They are called either sadrasa (<six> taste<s>)
or simply rasa. This is why rasa represents 6. Unlike many other countries, the Indian
subcontinent has six seasons. They are vasanta (spring), grisma (summer), varsa
(rainy/monsoon), Sarad (autumn), hemanta (fall winter), and sisira (winter). This is why rtu
(<six> season<s>) denotes 6. There is no need to explain why satka (consisting of six)'®
represents 6 as its meaning itself is sufficient.

Catherine Morice-Singh gives an indication on how the uncertain and seemingly lost
link between khara (hard, harsh, rough, etc.) and the number 6 can be recovered.'*’ She had
noticed that in the notes attached to one manuscript of the Ganita-sara-sarigraha found by
Hiralal Jain in Karanja, District Akola, Maharashtra short comments about the meaning of
khara in a bhita-samkhya (word-numeral) context appear in the beginning of chapter two.
These notes can also be read in the Annexe 5 of L. C. Jain’s translation of the Ganita-sara-
sarigraha into Hindi. There, khara is first linked to jiva (khara iti sadjiva). Then, a link between
purusa and jiva (purusa — jivoityarthah) and finally a saying, are given: ‘“satya-
samdhahkharojiieyahkharo ’pi purusomatah”.'*® The general meaning would be that man is
one among the numerous categories of beings (jiva) which may, according to Jain ontology, be
grouped into six main ones, five sthavaras (immobile beings) and one trasa (mobile being).
But man is the only one who has the capacity to be firm enough and true to his engagements if
he decides to know that it is his own firmness and efforts which could lead him to gain ultimate

liberation. This is why khara represent 6. At two places, Kittel writes that khara = kara.'® In

133 Cappeller 1891: 511.

134 GaSaSay, p. 293.

135 VaSi, p. 370.

136 Cappeller 1891: 565.

137 Morice-Singh 2016: 42.

138 Morice-Singh 2015: 71; GaSaSa,, p. 62.

139 NaCaPro, pp. 109 & 140.
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the notes attached to Karanja edition of the Ganita-sara-sarnigraha are found no links between
khara and kara.

Among these four word-numerals satka is not found in Shukla’s compilation.'*

2.8 According to Pauranika thoughts, there are seven mountains in the region of Bharatavarsa.
They are Mahendra, Sukti, Malaya, Raksaka, Pariyatra, Sahya, and Vindhya.'*! This is why
adri (<seven> mountain<s>) represents 7. Since giri, naga, and saila, are the synonyms of adri'*
and its associated terms are agendra (king of mountains) and kulagiri (family of mountains),
each of them shows 7. Since seven rays of the sun are its seven bright horses,'** dinesahaya
(sun’s <seven> horse<s>) denotes 7. The present author could not identify the complete meaning
of each of hayanikara, hayatati, hayavrata, and turagavrata but is sure that each of them
represents 7 as each of them contains the term haya (horse) or turaga (horse). Angirasarsis
have been said to be seven in number. By way of the Pauranika tradition they have reached us
as saptarsi (seven sages <or seven stars of the Great Bear>).'** Since muni (ascetics) and yati
(ascetics) are the synonyms of rsi, each of them is a sign of 7.

Among these thirteen word-numerals agendra, dinesahaya, hayanikara, hayatati,

hayavrata, kulagiri, and turagavrata are not found in Shukla’s compilation. '’

2.9 According to the Pauranika thoughts, eight elephants hold the earth in eight directions.
Those eight elephants are Airavat in pirva (east), Pundarika in agneya (south-east), Vamana in
daksina (south), Kumuda in nairrta (south-west), Afijjana in pascima (west), Puspadanta in
vayavya (north-west), Sarvabhauma in wuttara (north), and Supratika in Z$ana (north-east).!'#
This is why each of danti (elephant<s> <in eight directions>), its synonyms gaja (elephant), kari
(kart or karin, <wild> elephant), and, naga (male elephant)'?’, and its associated terms digdanti

(<eight> direction«s> of elephant<s>), dikkari (<eight> direction<s> of elephant<s>), dis (<eight>

140 vaSi, p. 370.

141 §iSi, Goladhyaya, Bhuvanakosa, v. 42, p. 351.
142 Apte 1893: 275.

143 Jadhav 1998b: 3.

144 Jadhav 1998b: 3.

45 VaSi, p. 370.

146 AKo v. 1.3.3, p. 25.

147 Cappeller 1891: 265.
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direction<s> <of elephants>), disa (<eight> direction<s> <of elephants>), disagaja (<eight>
direction<s> of elephant<s>), disakari (<eight> direction<s> of elephant<s>), gajavraja (dust-
particle<s> «flying from the toenails> of an elephant), and madagaja (elephant’s rut) denotes 8.
The present author could not identify the complete meaning of each of asagaja, and gajavrata
but is sure that each of them represents 8 as each of them contains the term gaja (elephant). He
could not identify why hari represents 8. Vasu was Daksa’s daughter. Dharmadeva was her
husband. Astavasus (eight vasus) were born to them. They were ganadevatas (troops of deities
who appear in classes). According to the Bhagavata Purana, they are Drona, Prana, Dhruva,
Arka, Agni, Dosa, Vasu, and Vibhavasu. They are, in the Harivamsa Purana, Akha, Dhara,
Dhruva, Soma, Anila, Anala, Pratyusa, and Prabhasa. According to the Mahabharata, they are
Dhara, Dhruva, Soma, Ahar, Anila, Anala, Pratytsa, and Prabhasa. According to certain
puranas, they are the sons of KaSyapa. In the Visnu Purdna, they are Apa, Dhruva, Soma,
Dharma, Anila, Anala, Pratyiisa, and Prabhasa. This variation in their names only suggests that
some of them have two or more names.'*® This is why vasu (<eight> vasu<s>) shows 8.

Among these sixteen word-numerals, asagaja, digdanti, dikkari, disa, disagaja,
disakari, gajavraja, gajavrata, hari, and naga are not found in Shukla’s compilation'® but

digdanti of them occurs in the Vyavahara-ganita of Rajaditya (12" century).'>

2.10 According to the Pauranika thoughts, mahapadma, padma, Sarikha, makara, kacchapa,
mukunda, kunda, nila, and kharva are navanidhi (nine treasures) and they belong to Kubera,
the god of wealth.'”! This is why nidhi (<nava>nidhi) represents 9. A human being is said to
have nine exit points called navadvara (nine gates) or navarandhra (nine outlets) through one
of which the soul finally leaves the body. They are two eyes, two nostrils, two ears, one mouth,

the anus, and the genitals.'> This is why randhra becomes a sign of 9.

2.11 When Sanandana, Sanaka, Sanatana, and Sanatkumara created by Lord Brahma showed
no interest at all in the creation of the world, Brahma became angry to such an extent that he
prepared to destroy all the three parts of the world. At that time, the whole world was

illuminated by the radiance that emanated from the fire of his fury. Then from his shining

148 Mani 1975: 65f.

49 VaSi, p. 370.

150 Jadhav 2018: 56.

151 Mani 1975: 544; GaSaSa,, p. 291; also see DraSam, p. x.

152 BhaGi v. 5.13, pp. 255f.
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eyebrows, which were curved with fury, a figure of unbearable radiance like the mid-day sun
came out. That figure was Rudra. Half of the fierce body of Rudra was a woman and the other
half was a man. As soon as Brahma said ‘divide’, Rudra split himself into the figure of a man
and the figure of a woman. He again divided the body of the man into eleven figures. These
eleven figures are the eleven Rudras. Similarly, from the female half eleven Rudranis came into
being. They became the wives of the eleven Rudras.'>® This is why rudra represents 11. The
names of the eleven Rudras are given differently in the different Puranas. According to some
Puranas, the eleven Rudras are Aja, Ekapada or Ekapat, Ahirbudhnya, Tvasta, Rudra, Sambhu,
Tryambaka, Aparajita, I$ana, Tribhuvana, and Hara.'>* Since Hara is one of the eleven Rudras,

hara denotes 11.

2.12 Aditi was the wife of Kasyapa. The Sun was born to her. Several sons were born to her.
They are known by the names Adityas, Vasus and so on. Of these Adityas (the sons of Aditi)
are twelve in number. There is a difference of opinion as to who these twelve Adityas are.
According to the Agni Purana, they are Varuna, Stirya (the Sun), Sahasramsu, Dhata, Tapana,
Savita, Gabhsti, Ravi, Parjanya, Tvasta, Mitra, and Visnu. In the Adi Parva of the Mahabharata
it is stated that Dhata, Aryama, Mitra, Sukra, Varuna, AmSa, Bhaga, Vivasvan, Pusa, Savita,
Tvasta, and Visnu are the twelve Adityas. These names are very often used as synonyms of the
Sun.’ This is why arka (sun) denotes 12. Bhanu, bhaskara, martanda, and ravi are the
synonyms of arka.'*® Each of them represents 12. Dinakara (one who makes day), dinanatha
(lord of day), dinapa (dina<-adhi>pa, lord of day), dinesa (lord of day), divasadhipa (divasa-
adhipa, lord of day), divasakara (one who makes day), and padminimitra (lotus-friend) are
semantically associated to arka. Each of them corresponds to 12. Vidyadharas, Apsarases
(celestial maids), Yaksas, Gandharvas, Kinnaras and so on are the groups of demi-gods. All
these groups live in the sky. Of these, Vidyadharas wear garlands.'”” The Vidyadharas (keepers
of knowledge) seem to be a group of twelve demi-gods. This may be the reason for the fact that
vidyadhara represents 12. Divasadhipa, divasakara, and vidyadhara, are not found among the

thirteen word-numerals in Shukla’s compilation. '

153 Mani 1975: 654.
154 Mani 1975: 654.
155 Mani 1975: 770.
150 Cappeller 1891: 13 & 225; Apte 1893: 420,
157 Mani 1975: 850.

158 VaSi, p. 371.
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2.13 The universe (praparica) is perishable. At one time, it takes its origin. At another time, it
perishes. Brahma, the creator of the universe, undergoes birth and death. The period between
his birth and his death is known as mahakalpa. His one day is called kalpakdla or simply kalpa.
In the Puranas one kalpa is divided into fourteen parts. The ruler of each of these parts is Manu.
This way, there are fourteen Manus. The life-span of each Manu is called a Manvantaram.'”’

This is why manu designates 14.

2.14 Fifteen days make one paksa (fortnight).'® This is why it refers to 15.

2.15 The present author could not identify as to why each of dharanisvara, mahisvara, and raja

represents 16. None of these three word-numerals is found in Shukla’s compilation.'®!

2.16 According the Ramayana, Ravana was the demon king of Lanka. The present author could
not identify for certain as to why ravanakara indicates 20. Ravana had ten heads. Keeping this
in view, ravanakara seems to mean to be twenty, ten multiplied by two, hands (kara). It is not

found in Shukla’s compilation.'¢*

2.17 We have observed above that Nagavarma allows adri to denote both 1 and 7, kara to
represent both 1 and 6, and paksa to signify both 2 and 15. He accommodated both meanings
for each of them. In this way, he represented what were prevalent. But for a reader it is difficult,

but not impossible on the basis of context, to choose the corresponding significance.

2.18 Nagavarma not only expresses the number 67,108,864 by using yuga (4), rtu (6), gaja (8),
naga (8), ambara (0), mrgadhara (1), naga (7), satka (6),'* but also shows the number 16 as
the sum of pura (3), bana (5), vahni (3), sara (5).'**

159 Mani 1975: 482.

160 Cappeller 1891: 288.
16 VaSi, p. 371.

162 VaSi, p. 371.

16 NaCaPro, p. 64.

164 NaCaPro, p. 89.
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2.19 The period between the ninth century and 1250 is the classical age of Kannada literature.
Kannada appears to have been in common use for literary purpose during this period. Kannada
of this period has been preserved in several works written by Jaina scholars.'® Nagavarma, who
1s said to have lived from 950 to 1015, became popular during this period. During this period
Kannada has borrowed many words from Sanskrit either in their true form or in the form in
which Sanskrit terms changed to suit the tongue of the Kannada people.'®® This is why almost

all the word-numerals referred to by Nagavarma are in Sanskrit.

4. Concluding Remarks

Every word-numeral referred to by Nagavarma is the bearer of concepts rooted in the Jaina
cosmography or one of the two epics or the genealogy of gods, demi-gods, and troops of gods
who appear in classes or the parts of human body or time-measures or sacrificial fires or the
seas in Vedic India or the epoch or the weapon of the god of sexual desire or the constituents
of the visible universe or Ayurveda or the Indian seasons or the groups of numbers or the
Pauranika geography of mountains or the rays of the sun in terms of horses or the stars in the
sky or the cosmography, using elephants or treasures or the creation of man and woman in the
world.

Almost all the word-numerals referred to by Nagavarma are in Sanskrit. Those word-
numerals are the products of interlinking mathematics, particularly numbers, with other
disciplines of learning.

Some of the very typical Jaina terminology except for adri, in the sense of Meru, and
khara is totally missing from the word-numerals Nagavarma employed, although he was of
Jaina faith. For example, ripa (1), naya (2), ratna (3), gati (4), kasaya (4), vrata (5), jiva (6),
dravya (6), lesya (6), tattva (7), karman (8), and padartha (9) are not employed as word-
numerals as they are employed in the Ganita-sara-sarnigraha by Mahavira (c. 850), who was
also of Jaina faith.'®” The plausible reason in this regard may be that he had written the Kannada
Chandassu (“‘Canarese Prosody”) before he became Jaina by faith. After all, he was an avowed
Jaina. The other may be a reason that he freely employed the word-numerals irrespective of
faith.

165Kittel 1894: iii-iv; Mugali 2006: 179.
166K jtte] 1894: xiv.

"Morice-Singh 2015: 64-73.

17


https://en.wikipedia.org/wiki/Kannada_literature

ACKNOWLEDGEMENTS

The present author is grateful to the editor of this journal for suggestions and comments. He

would also like to place on record his thanks to the referee of this paper for offering suggestions

and comments, especially a detailed comment on the term khara.

BIBLIOGRAPHY

Primary Sources

ABha

AKo

BhaGt

DraSam

GaSaSa,

GaSaSa

NaCaPro

SiSi1

Aryabhatiya, by Aryabhata 1. With the commentary of Bhaskara I and
Somesvara. Edited and Translated by K. S. Shukla. New Delhi: Indian National
Science Academy, 1976.

Amarakosa, by Amarasimha. Edited by Pt. Haragovinda Sastri. Varanasi:
Chowkhamba Sanskrit Series Office, 1998.

Bhagavad-gita as it is. Translated by A. C. Prabhupada Bhaktivedanta Swami
Mumbai: The Bhaktivedanta Book Trust, 1986.

Dravyasamgraha, byNemicandra. Edited and Translated by Vijay K. Jain.
Dehradun: Vikalp Printers, 2013.

Ganita-sara-sangraha, by Mahaviracarya. Edited with English Translation and
Notes by M. Rangacharya. Madras: The Government of Madras, 1912.

Ganita-sara-sangraha, by Mahavira. Edited and Translated into Hindi by L. C.
Jain. Sholapur: Jaina Sanskrti Samraksaka Sangha, 1963(Jivaraja Granthamala
No. 12).

Nagavarma’s Canarese Prosody. Edited and translated by F. Kittel. Manglore:
Basel Mission Book and Tract Depository, 1875.

Siddhanta-Siromani, by Bhaskara II. With his Auto-Commentary Vasanabhasya

and Varttika of Nrsimha Daivajiia. Edited by Muralidhara Caturvedi.

Varanasi:Sampurnanand Sanskrit University, 1998.

18



TrilLoSa Trilokasara, by  Nemicandra. @~ With = Madhavacandra  Traividya’s
SanskritCommentary and with Aryika ViSuddhamati’s Hindi Commentary.
Edited and Translated into Hindi by R. C. Jain Mukhtara and C. P. Patni.

Srimahaviraji, 1975.

VaSi Vatesvara-Siddhanta and Gola, by Vatesvara. Part 1. Edited by K. S.
Shukla.New Delhi: Indian National Science Academy, 1986.

Secondary Sources

Apte, Vaman Shivram. The Student’s English-Sanskrit Dictionary. Bombay: Mrs. Radhabai
Atmaram Sagoon, 1893.

Basham, A. L. The Wonder that was India. London: Sidgwick and Jackson, 1954.

Bhargava, Manohar Lal. The Geography of Rgvedic India. Lucknow: The Upper India
Publishing House Ltd., 1964.

Bhat, M. Thirumaleshwara. Govinda Pai. New Delhi: Sahitya Akademi, 1993.

Bose, D. M., Sen, S. N., & Subbarayappa, B. V. A Concise History of Science in India. New
Delhi: Indian National Science Academy, 1971/1989.

Cappeller, Carl. Sanskrit-English Dictionary. Strassburg: K.J. Trubner, 1891.

Datta, B. B. & Singh, A. N. History of Hindu Mathematics. Part 1. Lahore: Motilal Banarsidass,
1935.

Devarushi, Y. A. “Medieval Kannada Literature.” International Journal of Creative Research
1,1(2013) 14-18.

Harshananda, Swami. A Concise Encyclopaedia of Hinduism. Vols. 2 & 3. Bangalore:
Ramakrishna Math, 2008.

Jadhav, Dipak. “Nemicandracarya krta Granthom mem Aksara-samkhyom ka Prayoga [Use of
Alphabetic Numbers in Acarya Nemicandra’s Treatises].” Arhat Vacana 10, 2 (1998a) 47-59.

19



Jadhav, Dipak. “Samkhya Sata ka Vaidika Mahatva [Vedic Importance of Number Seven].”
Rasaranga, Dainika Bhaskara (Daily Hindi Newspaper) August 30 (1998b) 3.

Jadhav, Dipak. “Why do I Assign 981 AD to Nemicandra?”’ Arhat Vacana 18, 1 (2006) 75-81.

Jadhav, Dipak. “The Jaina School of Indian Mathematics.” Indian Journal of History of Science
52,3 (2017) 316-334.

Jadhav, Dipak. “On the Word-Numerals referred to in the Vyavahara-ganita of Rajaditya.”
Arhat Vacana 30, 4 (2018) 53-73.

Jaini, J. L. Jaina Gem Dictionary. Lucknow: The Central Jaina Publishing House, 1917.

Kittel, Ferdinand. A Kannada-English Dictionary. Mangalore: Basel Mission Book and Tract
Depository, 1894.

Klatt, Johannes. Jaina-Onomasticon. Edited by Peter Fliigel & Kornelius Kriimpelmann.
Wiesbaden: Harrassowitz, 2016 (Jaina Studies 1).

Lochtefeld, James G. The Illustrated Encyclopedia of Hinduism. New York: The Rosen
Publishing Group, 2002.

Mani, Vettam. Puranic Encyclopaedia. Delhi: Motilal Banarsidass, 1975.

Morice-Singh, Catherine. “Mathématiques et cosmologie jaina. Nombres et algorithmes dans
le Ganitasarasangraha et la Tiloyapannatti.” PhD Dissertation. Paris: Université Paris Sorbonne
Nouvelle, Paris 3, 2015.

Morice-Singh, Catherine. “Jaina Mathematics and Cosmology: Numbers and Algorithms in the
Ganitasarasangraha and the Tiloyapannatti.” Jaina Studies: Newsletter of the Centre of Jaina
Studies 11 (2016) 41-43.

Mugali, R. S. The Heritage of Karnataka (In Relation to India). La Vergne: Lightning Source,
(1946) 2006.

20


https://books.google.com/books?id=5kl0DYIjUPgC

Nagaraj, D. R. “Critical Tensions in the History of Kannada Literary Culture.” Literary
Cultures in History. Edited by Sheldon Pollock, 323-382. Berkeley: University of California
Press, 2003.

Narasimhachar, Ramanujapuram.History of Kannada Literature: Readership Lectures. New
Delhi: Asian Educational Services, (1934) 1988.

Pollock, Sheldon. The Language of Gods in the World of Men: Sanskrit, Culture and Power in
Pre-modern India. Berkeley: University of California Press, 2006.

Sarma, K. V. “Word and Alphabetic Numerical Systems in India.” The Concept of Sinya.
Edited by K. Bag & S. R. Sarma, 37-71. New Delhi: Indira Gandhi National Centre for the Arts,

Indian National Science Academy & Aryan Books International, 2003.

Sarma, Sreeramula Rajeswara. “The Katapayadi System of Numerical Notation and its Spread
outside Kerala.” Revue d’histoire des mathématiques 18, 1 (2012) 37-66.

Sastri, K. A. Nilakanta. A History of South India from Prehistoric Times to the Fall of
Vijayanagar. London: Oxford University Press, (1955) 1958.

Schubring, Walther. The Doctrine of the Jainas. Described after the Old Sources. Translated
from the Revised German Edition by Wolfgang Beurlen. Third English Edition. With Three

Indices Enlarged and Added by Willem Bollée and Jayandra Soni. Delhi: Motilal Banarsidas,
(1935) 1962/2000.

© The Editor. International Journal of Jaina Studies (Online) 2019

21


https://books.google.com/books?id=nOTmIt3wumwC&pg=PA62&dq=prosody
https://en.wikipedia.org/wiki/Sheldon_Pollock
https://books.google.com/books?id=0UCh7r2TjQIC&dq
https://books.google.com/books?id=0UCh7r2TjQIC&dq

