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Abstract

Nijaguna Sivayog T was a Lingayata Indian philosopher who flourished sometime between 1250 and 1655 CE. He composed
the Viveka-Cintamani in Kannada. The fifty-nine object-numerals listed in this work by him under the heading ganita-sarijiie
(mathematical notations) are studied in this paper. Every object-numeral is a bearer of deeply rooted thought in ancient Indian
society, be it from the Vedic, paurdanika, epic, Jaina or Ayurvedic culture. Some of those object-numerals such as vararatna
(3), haravaktra (5), artha (6), rajvanga (7), sabhanga (7), anusvara (0), nasti (0), etc. are unusual as their use in ancient and
medieval Indian mathematics and astronomy has not yet been reported. The paper also reports the use of object-numerals

by the Indian business community in the past.
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Abbreviation and notation

Skt.  Sanskrit

[...] Apair of square brackets, wherever used, contains a
paraphrase inserted by the present author to achieve
comprehensiveness together with clarity

1 Introduction

A system of expressing numbers using significant words
was developed and practiced in India. The words that are
employed in this system are called word-numerals, or, more
precisely, object-numerals (Sarma, 2003, p. 37; Sarma,
2012, p. 38). Object-numeral (bhiita-sankhya) is the num-
ber (sankhyad) expressed through the word that had perfect
and relevant significance for some particular object (bhiita)
or entity (bhiita) in the past (bhiita) or that has been of
perfect and relevant significance for some particular object
or entity. That object or entity could be concrete or con-
ceptual. Sometimes the synonyms of the word used for
that particular object and its associated terms were also
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used as object-numerals. For example, arrow, i.e., arrow
of Kamadeva, is an object. It is termed bana in Sanskrit.
Kamadeva is the god of sexual desire. He is a young hand-
some god. The tips of his five arrows are fragrant flowers.
Those five flowers are aravinda (day-lotus), asoka ([the
flower of] Asoka tree), cizta ([the flower of] Mango tree),
navamalika (jasmine), and nilotpala (blue lotus) (Mani,
1975, pp. 378-379; Apte, 1893, pp. 224 and 248; Cappel-
ler, 1891, pp. 40 and 174). Sara is synonymous with bana.
Kamabana (the arrow of Kama) and kamastra (the weapon
of Kama) are the associated terms of bana. For this reason,
each of bana, sara, kamabana and kamastra denotes five
(Jadhav, 2019, p. 11).

The use of object-numerals is found in India long
before the commencement of the Common Era. The ear-
liest instance of the use of a word to denote a number
is found in the Satapatha Brahmana. The word used to
denote 4 in it is krta. In the Taittiriya Brahmana also krta
has been used to denote 4. Krta, which is the past passive
participle of the Sanskrit root k7 (to do), means ‘done.’ It
by extension indicates something ‘well done’ or ‘good.’
Krta, treta ([marked with] three), dvapara (two-side),
and kali (quarrel or misfortune) were the four throws
of the Vedic dice game. They represented 4, 3, 2, and
1 respectively. Since kali represented 1, it was the los-
ing throw. Since krta denoted 4, it was the ‘winning’ or
‘well done’ throw. The use of the word gayatri (metre
of 24 syllables) denoting 24 is found in the Katyayana
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Srauta Sitra. The word jagatr (metre of 48 syllables)
is used in the Latyayana Srauta Siitra to represent 48
(Datta & Singh, 1935, pp. 57-58; Gonzalez-Reimann,
1989, p. 196).

The Sanskrit words used as object-numerals have been
compiled by K. S. Shukla in the Devandagari script with-
out highlighting their significances, as an Appendix to his
edited version of the Vatesvara-Siddhanta. His compila-
tion, culled from the Vatesvara-Siddhanta of Vate§vara
(904 CE), seems to be the longest one as it contains 945
words (Shukla, 1986, pp. 369—384). The same compilation
is made available by K. V. Sarma in Roman script (Sarma,
2003, pp. 59-69). Long before Shukla, H. R. Kapadia col-
lected object-numerals from various sources, the names
of all of which were not noted by him, and appended his
collection in the Devandgari script to his edited version
of the Ganitatilaka of Sripati (c. 1039 CE). His collec-
tion includes 449 object-numerals (Kapadia, 1937, pp.
107-113).

Nijaguna Sivayog T was a Lingayata philosopher. He
was a poet, musicologist, mystic of great spiritual origi-
nality and prolific writer. A follower of the Virasaiva faith,
he is one of three Nijagunas in the Kannada literature.
The scholars are unanimous that in his early life, he was
the ruler of the country around the Sambhulinga hill, also
called Cilakavadi Betta, near Yelandir, in Kollegal Taluk
of Mysore district of the present Karnataka. Later on, he
became an ascetic and retired to that hill and lived there
as a Siva-yog 1. He flourished sometime between 1250
and 1655 CE, more particularly in the fifteenth century.
He authored eight philosophical works in Kannada (Rice,
1921, p. 71; Datta, 1988, p. 1165; Siddhashrama, 1990,
pp. 1-17).

Out of his eight philosophical works, the Viveka-
Cintamani is an encyclopaedia rich in Sanskrit terms
though written in Kannada. It provides a handy sum-
mary of the main streams of religious thought. It was
translated into Marathi in 1604 CE and Sanskrit in 1652
CE. It was also translated into Tamil. It is written in ten
chapters and each is divided into topics. Each topic is
further divided into sub-topics and each sub-topic into
headings. About fifteen hundred headings of information
are treated in ten chapters. The first chapter begins by
explaining the names and qualities of the Lord. It then
describes various types of texts and philosophies includ-
ing the Vedas, upanisadas, puranas, six systems of phi-
losophy, Vaisnavism, Buddhism, Jainism, and materialism
(Datta, 1988, p. 1165; Siddhashrama, 1990, p. 32; Dalal,
2014, p. 464). Nijaguna Sivayog 1 gives a list of fifty-nine
object-numerals in it to denote numerals from ‘one’ to
‘nine’ plus ‘zero.’
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This paper aims at bringing his list of fifty-nine
object-numerals to the attention of today’s scholarship,
highlighting their significance. The list will be com-
pared with each of Kapadia’s collection and Shukla’s
compilation and other related issues will also be com-
mented on.

2 Object-Numerals
from the Viveka-Cintamani

Under the heading ganita saiijiie (mathematical
notations) of the sub-topic vaisyakarmagalu (Skt.
vaisyakarmas, business-activities) of his Viveka-
Cintamani, Nijaguna SivayogT gives two lists relating
to numbers. In the first list, he refers to the list of deci-
mal place-names to thirty-sixth order. In the second list,
he refers to the following fifty-nine object-numerals
(Shivalingaiah, 1989, p. 6).

Object-numerals Number
denoted

riipa, bhumi, candra

bahu, pada, paksa, nayana, 2

yugma, yugala, yuga

haranayana, agni, pura, 3

vararatna

kasaya, veda, varna, asrama, 4

samudra

haravaktra, vrata, indriya, bana, 5

visaya, pandava, bhiita

dravya, rtu, rasa, skandamukha, 6

vedanga, karma, varna, darsana,

artha

muni, giri, rajyanga, turaga, 7

dhatu, sabhanga, svara, sagara

vasu, diggaja, mada, karma 8

randhra, nidhi, rasa, graha, 9

ratha, bhakti

bindu, Siinya, ndsti, anusvara, 0

gagana, pirna

Ferdinand Kittel (1832—-1903 CE) a priest of the Basel Mis-
sion in South India worked in Mangalore, Madikeri and
Dharwad in Karnataka. He edited and translated the Kannada
Chandassu (Canarese Prosody) of Nagavarma of the late
tenth century in 1875 CE, which he titled as Nagavarma’s
Canarese Prosody. In this work he refers to the above list in
Roman script except for dravya (Kittel, 1875, p. 14).

Thomas Foulkes writes in the synopsis translated from
the Tamil, culled from the Viveka-Cintamani, that:
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It is the duty of the veisya (i.e., vaisya, business
community) to be acquainted with the science of
numbers from an unit up to the thirty-sixth place
of figures; and to be familiar with the symbolical
language of numbers in use amongst merchants, in
which unities, such as ‘the earth,’ ... used in place of
the word ‘one;’ ... (Foulkes, 1860, p. 14).

3 Results and discussion

In this section, we will discuss the above object-numerals
to highlight their significance and to compare their list with
each of Kapadia’s collection and Shukla’s compilation.

3.1 Object-numerals denoting one

The right form is beauty (Cappeller, 1891, p. 453). It is an
exemplar. Therefore, ripa (form) denotes 1. Since there is
only one earth in the solar system, bhiimi (earth) represents
1. As there is only one moon, which is the satellite of the
earth, candra (moon) refers to 1.

Each of these three object-numerals is in both Kapadia’s
collection and Shukla’s compilation.

3.2 Object-numerals denoting two

Those objects or body parts that are always in pairs represent
2. This is why each of bahu ([two] hand[s]), pada ([two]
leg[s]), paksa ([two] fortnight[s]), nayana ([two] eye[s]),
yugma (paired), yugala (pair or couple), and yuga (pair or
couple) denotes 2.

Out of these seven object-numerals, pada is not in both
of Kapadia’s collection and Shukla’s compilation. Instead,
Kapadia’s collection contains that pada which denotes Ya.

3.3 Object-numerals denoting three

(i) There are three sacrificial fires (agnis) known as
garhapatyagni (the house holder’s fire or the fire that we
use at homes), ahavaniyagni (the fire situated in the east and
used as the main offering fire), and daksinagni (the fire situ-
ated in the south and used for certain rituals) (Rangacharya,
1912, p. 287). (ii) In Vedic thought, agni (fire) is considered
to be the mouth of the gods and the goddesses. The sun in
space, lightning in the environment, and fire on land show
its presence at three levels (Lochtefeld, 2002, pp. 14-15).
(iii) Fire has three properties—to heat, burn, and illuminate.
This view seems to be held by Javanese in modern times
(Wijayatno, 2003). For one of these three reasons, certainly,
for the first one, agni (fire) represents 3. According to the
pauranika thought, Lord Siva had three eyes. Hara is an
epithet of Siva. Hence haranayana (Siva’s [three] eye[s] or

Siva’s [third] eye) means 3. Also Tripura or simply pura is
the three moving cities made of gold, silver, and iron, which
were built by three demon brothers, Taraksa, Kamalaksa,
and Vidyunmali. They and their cities were destroyed by
Lord Siva with one arrow when they became a terror to the
gods (Harshananda, 2008, Vol. 3, p. 394). For this reason,
pura denotes 3. Vara means to be excellent or fairest or
best (Cappeller, 1891, p. 474). According to the Jainism,
samyakadarsana (right perception), samyakajiiana (right
knowledge), and samyakacaritra (right conduct) together
help to attain liberation (Sastri, 1944, p. 60). These are three
ratnas (jewels). This is why vararatna (excellent [three]
jewel[s]) denotes 3.

Out of these four object-numerals, vararatna is not found
in both of Kapadia’s collection and Shukla’s compilation.
Haranayana is also not included in Kapadia’s collection.
Instead, it includes haranetra, which is synonymous with
haranayana.

3.4 Object-numerals denoting four

Since the life of the individual, according to the value-
system propounded in Hinduism, is divided into four
asramas (stages of life), namely, brahmacarya (student-
ship), garhasthya (married state), vanaprastha (state of a
forest recluse), and samnydasa (monkhood) (Harshananda,
2008, Vol. 1, p. 178), asrama refers to 4. Krodha (anger),
mana (pride), maya (deceit), and lobha (greedy), accord-
ing to the Jainas, are four kasayas (passions) (Jaini, 1927a,
v. 34, pp. 27 and 33; Jadhav & Jain, 2016, p. 196). This is
why kasdya represents 4. Since Arvavat, Paravat, Sarasvat,
and Saryanavat are the four seas mentioned in the Rgveda
(Bhargava, 1964, pp. 1-23), samudra (sea) represents 4.
Society in ancient India was classified into four varnas
(groups), namely, brahmana, ksatriya, vaisya, and sidra
(Harshananda, 2008, Vol. 3, p. 502). Therefore, varna means
4. Veda (knowledge) denotes 4 because Rg (praise), Yajur
(sacrifice), Sama (chant) and Atharva (priest) are four Vedas.

All these five object-numerals are found in both of Kapa-
dia’s collection and Shukla’s compilation.

3.5 Object-numerals denoting five

The present author is not sure why haravaktra represents
5. Vaktra means face (Cappeller, 1891, p. 467). And we
have already seen that hara is an epithet of Lord Siva. In
this way, haravaktra means ‘[five] face[s] of Lord Siva’ as
they represent Siva’s five aspects, namely, (i) tatpurusa,
associated with eastern direction, (ii) sadyojata, western
direction, (iii) vamadeva, northern direction, (iv) aghora,
southern direction, and (v) Zsana, facing skyward (Daniélou,
1995, pp. 41-43). According to the Jainism, ahimsa (non-
injury to any living being), satya (truth), asteya (not taking
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what is not given), brahmacarya (celibacy), and aparigraha
(non-possession) are five vratas (vows or codes of con-
duct) (Sangave, 2001, pp. 124 and 162). Therefore, vrata
denotes 5. The chief instrument through which human being
is equipped to receive and respond to knowledge from the
outside world is called indriya (sense-organ). They are five
in numbers—rasanda (gustatory perception system), ghrana
(olfactory system), caksu (ocular system), srotra (auditory
system), and #vag (somatosensory system) (Harshananda,
2008, Vol. 2, pp. 68—69). Therefore, indriya gives us an idea
about 5. It has already been explained in the first section
of this paper why bana denotes 5. The pleasure acquired
through the above five sense-organs is visaya (Cappeller,
1891, p. 511). Those five pleasures are rasa (taste), gan-
dha (smell), ripa (form), sabda (sound), and sparsa (touch)
(Rangacharya, 1912, p. 293). This is why visaya denotes 5.
The Mahabharata, one of the two major epics of ancient
India, describes Pandavas as the five sons of Pandu. They
are Yudhisthira, Bhima, Arjuna, Nakula, and Sahadeva. The
word pandava is derived from their father's name (Mani,
1975, p. 562). This is why pandava demonstrates 5. The
whole visible world is composed of one or more of five ele-
ments (paricabhiitas). They are tejas (fire), vayu (air), prthvi
(earth), akasa (space), and ap (water) (Cappeller, 1891, p.
382; Mani, 1975, p. 547). This is why bhiita implies 5.
Each of these object-numerals except haravaktra is in
both of Kapadia’s collection and Shukla’s compilation.

3.6 Object-numerals denoting six

According to the Jainism, dhamma (Skt. dharma, aether),
adhamma (Skt. adharma, anti-aether), agasa (Skt. akasa,
space), jiva (soul), poggala (Skt. pudgala, matter), and kala
(time) are six dravyas (fundamentals or realties) (Jaini,
1927b, p. 3). For this reason, dravya denotes 6. Why Kittel
did not include it in his list is not known. Unlike many other
countries, the Indian subcontinent has six rfus (seasons)—
vasanta (spring), grisma (summer), varsa (rainy-season/
monsoon), Sarad (autumn), hemanta (fall winter), and sisira
(winter). Therefore, rtu denotes 6. Madhur (sweet), amla
(sour), lavana (salty), katu (bitter), tikta (pungent), and
kasaya (astringent) are the six tastes recognized in Ayur-
veda. They are called sadrasa or simply rasa. Hence rasa
means 6. Lord Karttikeya is recognized as the god of war.
He is the son of Parvati and Siva and Ganesa’s brother. He
is shown with either one or six faces and known by many
names. One of them, in fact, his epithet, is Arumugam (Skt.
Sanmukha, six-faced) (Gopal, 1990, p. 80). Since he is also
known as Skanda, skandamukha represents 6. Why Kittel
wrote it separately in his list as skandha and mukha is not
known. Since Siksa (phonetics), kalpa (rituals), vyakarana
(grammar), nirukta (etymology), chandah (prosody), and
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Jyotisa (astronomy) are the six vedangas (ancillaries of
the Vedas) (Mani, 1975, p. 842), vedanga corresponds to
6. Since puja (worship), giruseva (serving the venerable),
dana (giving alms), svadhyaya (self-study), samyama (mod-
eration), and fapa (austerity) are, according to the Jainas, six
karmas (routine duties) for a householder (Padmavathamma
et al., 2013, p. 22), karma represents 6. According to the
Jainas, the lesyas (thought-paints) are the soul’s vibrations
effected by mild and strong passions. Krsna (black), nila
(blue), kapota (dove-grey), teja (yellow), padma (pink or
red), and shukla (white) are the six types of lesyas (Jaini,
1927a, pp. 55 and 249). Since one of the various connota-
tions of varna is colour, it is synonymous with lesya. For this
reason, varna refers to 6. Darsanas ([Indian] philosophical
systems) are classified into astika and nastika. The astika
darsanas accept the authority of the vedas. They are six in
number—uvaisesika (analytical) of Kanada, nyaya (logic) of
Gautama, yoga (yoking) of Patanjali, sankhya (reckoning) of
Kapila, vedanta (culmination of the vedas) of Badarayana,
and mimamsa (inquiry) of Jaimini (Harshananda, 2008, Vol.
1, p. 459). Therefore, darsana represents 6.

Apart from ‘meaning’, the word artha has many other
connotations such as object, purpose, referent, property,
wealth, etc. Referent means the thing in the world that a
word denotes. Artha seems to have come here for padartha.
The latter stands for entity or category and literally means
‘referent (artha) of word (pada)’. Dravya (substance), guna
(quality), karma (activity), samanya (generality or similar-
ity), visesa (dissimilarity or specific individuality), and
samavaya (inherence) are six padarthas. Out of them, dra-
vya (substance) is the central pivot in which guna (quality)
and karma (activity) reside with samavaya (inherence) and
which acts by the law of samanya (generality) and visesa
(specific individuality). All the things in the world are made
up of them. In fact, according to the Nyayavaisesika phi-
losophy, padarthas or all objects of experience can be pri-
marily divided into bhava (position) and abhava (negation
or non-existence). The Vaisesika Sitras mentions abhava
(negation) as dependent on bhava (position), while the later
Nyaya authors such as Udayana include abhava (negation)
as a separate category, but Sridhara, a contemporary of
Udayana, remarks that abhava (negation) was not counted
as it was dependent on bhava (position) (Dasgupta, 1922,
pp- 312-313; Sharma, 1993, p. 10). This must have been
the reason why Nijaguna Sivayog T included artha in his
list to denote 6.

Both Kapadia’s collection and Shukla’s compilation
include sanmukha, not skandamukha. Out of these nine
object-numerals, artha, karma, and vedanga are not in both
of Shukla’s compilation and Kapadia’s collection. But Kapa-
dia’s collection includes that artha which denotes both 3
and 5.
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3.7 Object-numerals denoting seven

Angirasarsis are seven in number. By way of the pauranika
tradition they have reached us as saptarsi (seven sages [or
seven stars of the Great Bear]) (Jadhav, 1998, p. 3). Since
muni (ascetics) is the synonym of rsi, it denotes 7. Accord-
ing to the pauranika thought, there are seven mountains
in the region of Bharatavarsa. They are Mahendra, Sukti,
Malaya, Rksaka, Pariyatra, Sahya, and Vindhya (Caturvedi,
1998, p. 351). Therefore, giri (mountain) represents 7. Since
Svami (lord), amatya (minister), suhrt (ally or friend), kosa
(treasure), rastra (territory), durga (fort), and bala (force)
are rajyangas (the constituents of a regal administration)
(Sastri, 1998, p. 269), rajyanga denotes 7. Since the seven
rays of the sun are its seven bright horses, turaga (horse)
denotes 7 (Jadhav, 1998, p. 3). The dhatu (tissue) forms the
basis of knowing physiology. Seven dhatus are described in
Ayurveda. They support the basic structure and functioning
of the body. They are rasa (fluid), rakta (blood), mamsa
(flesh/muscles), meda (fat), asthi (bones), majja (marrow),
and sukra (semen) (Sharma & Chaudhary, 2014, p. 232).
This is the reason why dhatu is a symbol of 7. Sabhanga
(the [seven] constituent[s] of a regal assembly) seems to
be associated with r@jyanga, although it cannot be said for
certain. Sadja, rsabha, gandhara, madhyama, paiicama,
dhaivata, and nisada are seven svaras (notes) in the scale of
Indian classical music (Ghosh, 1961, p. 5). They are short-
ened to sa, ri (Carnatic music) or re (Hindustani Music),
ga, ma, pa, dha, and ni respectively (Randel, 2003, pp.
814-815). Therefore, svara represents 7. According to the
pauranika cosmography, the earth is divided into seven con-
tinents separated by the seven concentric encircling seas.
Those intermediate seas are of lavana (salt water), iksu
(sugar-cane juice), surd (wine), sarpi (i.e., ght or clarified
butter), dadhi (curd), dugdha (milk), jala (water) (Wilson,
1912, p. 116). For this reason, sagara (sea) represents 7.

Rajyanga and sabhanga are two such object-numerals
that are not found in both of Kapadia’s collection and Shuk-
la’s compilation. Apart from them, s@gara is not in Shukla’s
compilation.

3.8 Object-numerals denoting eight

The Harivamsa Purdna mentions astavasus (eight vasus)
as Akha, Dhara, Dhruva, Soma, Anila, Anala, Pratyiisa, and
Prabhasa while the Mahabharata as Dhara, Dhruva, Soma,
Abhar, Anila, Anala, Pratyfisa, and Prabhasa. According to
the Bhagavata Purana, they are Drona, Prana, Dhruva,
Arka, Agni, Dosa, Vasu, and Vibhavasu. And in the Visnu
Purana, they are listed as 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 (Mani, 1975, pp. 65—66). Vasu was the daughter

of Daksa. Dharmadeva was her husband. Astavasus were
born to them. Therefore, vasu denotes 8. According to the
pauranika thought, Airavat in pirva (east), Pundarika in
dagneya (south-east), Vamana in daksina (south), Kumuda in
nairta (south-west), Afijana in pascima (west), Puspadanta
in vayavya (north-west), Sarvabhauma in uttara (north),
and Supratika in is@na (north-east) are the eight elephants
who hold the earth in the respective eight directions (SastrT,
1998, p. 25). This is the reason why each of diggaja (i.e.,
dikkarin, elephant of a region) and its associated term mada
([elephant’s] rut) denotes 8. According to the Jainas, karma
is of innumerable types. In one source it is described as
148 and in another as 97 types. All of them can however be
broadly classified into 8 categories. They are jiianavarana
(knowledge-obscuring), darsanavarana (conation-obscur-
ing), vedaniya (feeling), mohaniya (deluding), ayu (age or
‘one that determines life span’), nama (one that determines
body), gotra (one that determines family or status), and
antaraya (obstructive) (Jaini, 1927b, pp. 18-25). Therefore,
karma denotes 8. It was also used by Mahavira (850 CE)
long before Nijaguna Sivayog 1 (Datta & Singh, 1935, p.
56).

Each of these four object-numerals is found in Shukla’s
compilation. Karma seems to be synonymous with karman
which is in Kapadia’s collection.

3.9 Object-numerals denoting nine

A human being is said to have nine exit points called
navadvaras (nine gates) or navarandhras (nine outlets),
through one of which the soul finally leaves the body. They
are two ears, two eyes, two nostrils, one mouth, the geni-
tals, and the anus (Prabhupada, 1986, v. 5.13, pp. 255-256).
For this reason, randhra represents 9. According to the
pauranika thought, mahapadma, padma, Sankha, makara,
kacchapa, mukunda, kunda, nila, and kharva are navani-
dhi (nine treasures) and they belong to Kubera, the god of
wealth (Mani, 1975, p. 544; Rangacharya, 1912, p. 291).
Therefore, nidhi denotes 9. Rasa refers to a concept that
evokes an emotion or feeling in the audience, spectator or
reader due to aesthetic flavour crafted by the artist in some
musical, visual or literary work. Rasas are nine in num-
ber. They are sringara (romance), hasya (humour), raudra
(fury), karunya (compassion), bibhatsa (loathsomeness),
bhayanaka (terror), vira (valour), adbhuta (amazement), and
Santa (tranquillity). The inclusion of the ninth rasa had to
undergo a good deal of struggle between the sixth and tenth
centuries before the expression navarasa came into vogue.'
Hence rasa denotes 9. As per the pauranika texts, Sirya

! Available at https:/en.wikipedia.org/wiki/Rasa—(aesthetics)#cite—
ref-26. Accessed on November 09, 2018.
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(Sun), Candra (Moon), Sukra (Venus), Budha (Mercury),
Kaja or Mangala (Mars), Brhaspati (Jupiter), Sani (Saturn),
Rahu, and Ketu are the navagrahas (nine planets) (Mani,
1975, pp. 295-297). Therefore, graha denotes 9. According
to the Bhagavata Purdna, there are nine forms of bhakti
(devotional practice). They are sravana (listening), kirtana
(praising), smarana (remembering), pada-sevana (rendering
service to the feet), arcana (worshiping), vandana (paying
homage), dasya (servitude), sakhya (friendship), and arma-
nivedana (self-surrender) (Haberman, 2001, pp. 133-134).
Hence, bhakti signifies 9.

The present author is not sure why ratha represents 9.
He is also not sure whether it is really ratha or it is ratna
although Kittel clearly spells it ratha. Ratha in Sanskrit
means chariot or cart. In Hindu temple architecture, ratha
is a vertical offset projection or facet on the plan of sanctum
and the rising tower above. It is usually extended to the
superstructure of the temple from its bottom. There are tem-
ples with friratha (three rathas), paiicaratha (five rathas),
saptaratha (seven rathas), and navaratha (nine rathas). The
corners of each ratha touch notional circles on the temple
plan, which are concentric on the presiding deity.” No larger
ratha than navaratha (nine rathas) seems to have prevailed
in Hindu temple architecture. This may be a reason for ratha
to denote nine. If it is ratna, it represents nine because of
one of the following two reasons. There are two legends
regarding ratna (jewel) in the pauranika tradition. Legend
one is that there are nine precious stones such as mukta
(pearl), manikya (ruby), vaidiirya (chrysoprasus), gom-
eda (beryl), vajra (diamond), vidruma (coral), padmaraga
(jacinth), marakata (emerald), and nila (sapphire). Accord-
ing to second legend there were nine scholars, who handled
philosophy and arts, in the court of the king Vikramaditya.
There were Dhanvantari, Ksapanaka, Amarasimha, Sarku,
Vetalabhatta, Ghatakarpara, Kalidasa, Varahamihira, and
Vararuci (Mani, 1975, p. 536).

Out of these six object-numerals, bhakti, rasa, and
ratha are not in both Kapadia’s collection and Shukla’s
compilation.

3.10 Object-numerals denoting zero

Today zero is denoted by 0. It was also once denoted by dot
(+) in India (Datta & Singh, 1935, p. 78; Pingree, 2003, p.
140). Since anusvara, i.e., , which is transliterated as m, is
a diacritic dot employed in a number of Indic scripts to mark
a type of nasal sound and bindu is a term meaning ‘point’ or
‘dot’, each of anusvara and bindu denotes 0. Since sky is
empty, gagana (sky) represents 0. Since nas#i means

2 Available at https://en.wikipedia.org/wiki/Ratha_(architecture).
Accessed on June 10, 2019.
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non-existence, it refers to 0. Pirna means ‘the full [moon]’,
i.e., a dot in the sky (Pingree, 2003, p. 139). Hence it is a
symbol of 0. Since sinya means empty, it denotes 0.

Each of anusvara and nasti is not in both of Kapadia’s
collection and Shukla’s compilation. Bindu has come in
Shukla’s compilation as vindu.

4 Concluding remarks

Kannada literature has evolved over three broad peri-
ods: classical (ninth century to 1250 CE), medieval
(1250-1500 CE), and modern (1500 CE onwards).
Kannada of the medieval period is reflected in the poetry
of Saiva and Lingayata authors (Kittel, 1894, pp. 3—4;
Mugali, 2006, p. 179). Nijaguna Sivayogi too appears
to have belonged to the medieval period. During the
classical 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 (Kittel, 1894, p. 14). Since all the fifty-
nine object-numerals referred to by Nijaguna Sivayogi
are in Sanskrit, he seems to have flourished during the
early medieval period. But on this basis alone, it cannot
be said with certainty in which early part of the medieval
period he flourished.

We have seen that he refers to both the list of decimal
place-names and the list of object-numerals under the head-
ing ganita-saiijiie in the Viveka-Cintamani. It cannot be said
with certainty that he himself coined the term ganita-saiijiie
or it was in vogue in Kannada prior to him. Ganita-sarijiie
can be interpreted freely as ‘numeric-indicatives’ whereas it
means ‘reckoning-terminology’ or ‘mathematical notations’
if formally translated.

The sub-topic ‘Business-activities’ under which he
refers to the list of fifty-nine object-numerals in the
Viveka-Cintamani deserves great attention here, espe-
cially with the support of the information, culled by
Foulkes, that it was the duty of the business commu-
nity to get acquainted with the object-numerals in use
among the merchants. All this clearly communicates
that object-numerals were used in the Indian business
community. It is important in the sense that no report
other than this, so far as the present author knows, reads
that object-numerals were used in the Indian business
community.

Each of the fifty-nine object-numerals he refers to is a
bearer of profound thought that developed in ancient Indian
society from the vedic, pauranika, epic, Jaina or Ayurvedika
culture. Some of them such as vararatna (3), haravak-
tra (5), artha (6), rajyanga (7), sabhanga (7), anusvara
(0), nasti (0), etc. are unusual as their use in ancient and
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medieval Indian mathematics and astronomy has not yet
been reported.
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