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INTRODUCTION

Mathematical Traditions of Odisha
in the Ancient and Medieval Times

1

The present discussion is based on the texts available with the manuscript
section of Odisha State Museum. This section contains 248 Ganita
manuscripts; the number of mathematicians being around fifty. Some
manuscripts are authored by individuals, others are edited volumes with
multiple authors. These include Adwaita Darpana by Godabari Rayaguru
and Bhaskaracharya’s Siddhanta Shiromani written in Odia script. Other
commentaries of Siddhanta Shiromani include the ones by Sridhara Dwija
(G -17), Chandrasekhar Patnaik (G — 23) and Sribatsha Basudeba (G — 60).
Because of lack of colophons, it is not possible to ascertain the identity of
many manuscripts with certainty. The largest number of copies of a single
text (six in number), are of Mandarthabodhinitika by Maguni Pathi; these
have been collected from Ganjam, Puri and Medinipore. So, on the basis of
these numbers it is clear that Maguni Pathi’s text was a much-loved and oft-
used pedagogic resource in large tracts of Odia speaking regions. The total
number of texts by Bhaskaracharya available as manuscripts in the museum,
written in the Odia script, is thirteen.

In the Museum’s collection, the translation of Lilavati Sitra, by Loknatha
Nayaka, are seventeen in number. Manuscripts of his translation have been
found from every region of the state, and this proves his popularity with
teachers and students. The titles of his translations of ‘Lilavati Stitra’ are
varied: these include, Khadi Lilavati, Lilavati Patiganita, Khadi Rasabati,
and Khadi Saraswata. It is mentioned in a colophon that his father’s name
was Dharanidhara Nayaka, from Kuacheri village, north of the town of Puri.
He was proficient in ganita and astrology. Lilavati’s translation concludes
in the second year of the reign of Gajapati Mukunda Deba; therefore, he
belongs to the latter part of the 18" century. The text is narrated in both
prose and verse; the latter uses thirteen different metres. The verses are
composed in traditional rAgas and show a creative mastery that made the
text easy for learners.
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All the available manuscripts are textbooks. The following is a sample of
the titles; SiutrasAra, LekhasAra, PAthasamudra, NalasAgara, Khadipothi,
Ganita Chaupadi, Odarka and Melanka. Other texts exist with the titles,
Nala MApa, PanikiA Siitra, BargakotA, PothipAtha, Bijaganita, Bargaphala
and NAgahara. The SurjyasiddAanta is the only manuscript related to the
measurement of time. Bhauridn and Ganita texts are accounts of measuring
the boundaries of ‘Bhaurian’ and ‘GandachuAn’ villages, respectively.
A large number of texts have been authored by Debi Das and Bikrama. A
larger number of manuscripts do not have titles; although they do mention
names of the authors; colophons and details regarding the scribes copying
the manuscripts are often absent. Therefore, it is not possible to ascertain
any further details about the writers, manuscripts and copyists for most
of the manuscripts. But it is evident that these are copied by Abadhanas
(pedagogues in traditional single-teacher schools) and are meant to aid them
in practice.

Most of the manuscripts can be probably dated to the 19" century. There
are two reasons behind such an assertion. The first reason is the style of
composition of these Ganita texts that includes both prose and verse. The
sections in verse are rich in rAgas and rAginis, and can therefore be sung;
the language has stylistic elements that date it to that century. The second
reason is perhaps more important. The nineteenth century saw the opening
of new kinds of educational institutions, such as schools, by the British
administration and the missionaries for fulfilling their own, felt needs. This
process also included writing and publishing textbooks, on both new and old
subjects, including mathematics, sciences and literature, as part of a broader
project of enlightenment. This saw changes in the coinage and measurement
systems and the ways in which these were applied. Of the new kinds of
mathematical textbooks, one can give the examples of Amos Sutton’s Odia
Anka Patha (1843) and Biswambhara Bidyabhusana’s Ankapustaka (1846).
[1] In the fourteenth and fifteenth centuries, the use of Tanka (Rupee) was
prevalent in Odisha. The term ‘fanka’ is mentioned in five inscriptions.
However, The examples of cowries’ use for buying and selling in the Ganita
manuscripts also indicate the histories of their composition.[2] The use of
cowries survived for a long time not only in Odisha, but in Bengal as well,
the latter region that saw the earliest and sustained impact of the West in
education. [3]

After the advent of colonialism in Odisha, the locals did not easily accept the
new educational paradigm being imposed by the British, especially by the
missionaries. The single teacher schools and their pedagogues survived in the
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villages for a long time, and protested this intrusion of the West. Their major
fears were based on losing their caste and occupation. As a result, they also
created hand-written copies of printed books as a way of staying connected
to their field and to ensure their continued relevance, as is evidenced by
the ganita manuscripts. For the longest time, schools established by the
British and the traditional single-teacher schools, teachers trained under
the new system and the old-fashioned pedagogues, both continued to exist
symbiotically within the same political field. Even the new knowledge
systems of mathematics, sciences and literature were copied in palm-leaf
manuscripts. The tradition changed, but did not completely disappear. The
traditions of learning of mathematics in Odia and the discourses surrounding
these, demonstrate this fact.

2

Popular understanding in Odisha equates mathematics with numeric. As
the saying goes, ‘Hara, guna, pheda, misA, au jete pAtha phasaraphasA’ -
‘Division, multiplication, subtraction and addition are the only things worth
studying, everything else is insubstantial’. In Indian knowledge systems,
two distinct traditions exist. The first comprises of disciplines like language
and literature, dharmasashtras, darshana, nitishashtra, music, dance,
painting and architecture. The second tradition consists of fields such as
ganita, astronomy, ayurveda etc. The first has a more theoretical orientation
whereas the second is of a more applied nature. Apart from this, there is the
special vidya of the Kshtriyas — warfare. It is of course superfluous to say
that these two traditions are not radically separate from each other; rather,
they share an intimate relationship mediated by ganita.

Mathematical knowledge permeates all aspects of individual and communal
lives. It is crucial to understanding the operations of the natural world — the
earth and the wider universe — and that of human society, involving food and
beverages, language and literature, clothes and ornaments, homemaking
and architecture, painting and sculpture, music, dance, acting, religion,
philosophy, the making of objects of everyday use, as well. Rather, it can be
termed as their foundation.

Butour common sense is often unable to fathom the mysteries of mathematics.
Some do not accept the mathematical nature of our world and ascertain that
although the world might have patterns, the ultimate beauty of the universe’s
architecture lies beyond these. This kind of idea has some basis in reason, but
construction of newer regimes of knowledge and practice, or their renewal,
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is dependent upon underlying patterns. Based on this understanding, we can
sketch an outline of the traditions of mathematical discourse in Odisha.

3

Odisha is a political construct and mathematics is a form of knowledge.
Realms of politics and forms of knowledge and discourse making are
imbricated with each other. This imbrication is the real wealth and power
of a people, hence forming the ultimate basis of social dynamism. An
individual’s intellect might be the source of knowledge, but it is the collective
that nurtures it and plays a key role in its development. Forms of power
having a regulatory role with respect to populations realise the strength of
knowledge systems and use these for serving their own interests. Forms of
knowledge that were regulated by social collectives in the first stages of
human history later came to be regulated by power. This is the process of
politicisation of knowledge. This can be seen in the blossoming and fruition
of any knowledge system across the world. This is true in Odisha as well.

Here, by Odisha, we do not mean an administrative unit of the modern Indian
nation-state. This is a political and cultural construct with a documented
history of more than two and half millennia. During different periods of
time, various communities have struggled over power in this land. They
have built many large empires. These have also protested against imperial
ambitions of outsiders; sometimes they have won, in some other periods,
they have lost. Many different parts of this land have been known by names
such as Kalinga, Khijingmandala, Udra, Kosala and Kangoda, in different
historical periods. Its political and cultural identity was in place by the time
of Ashoka’s empire building enterprise in the 3™ century BC, and had gained
clarity during Kharvela’s rule around the beginning of the Christian era. The
unique and separate identity of this land is evident from the architecture
and sculptures in Toshali, Khandagiri, Udayagiri, Pushpagiri and Lalitagiri
that continue unbroken from the time of Kharavela till the 17" century AD,
and in the traditions and practices of philosophy and religion specific to this
place. [4]

Teaching and learning are crucial to the continuation of such traditions, and
to the process of growth of consciousness of a people. This is evidenced by
the viharas and universities established by dharmagurus and by political
powers in the medieval times. Like many other regions of the world, the
tradition of mathematical knowledge in Odisha is quite old. Between 5%
century BC to 10™ century AD, Odisha developed commercial and cultural
relationships with lands in the south, west, and north of India, and with Java,
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Sumatra, Bali and Sri Lanka, situated across the seas. Over a period of time
these relationships based on trade, started having political overtones. [5]

Between the time of Ashoka and the 18" century, Toshali, Dhaulagiri,
Khandagiri, Udayagiri, Puri, Konark, Amaravati (Jajpur), Lalitagiri and
Pushpagiri in the central-coastal areas; Simhachalam and Chandragiri in the
south; the Maraguda valley, and Koshala in the west; and Khijingmandala
(Mayurbhanj) in the north, saw the birth and growth of intricately created
sculpture and architecture in the land now known as Odisha. [6] All these
creations are proof of deep mathematical sensibilities. Because shilpavidya
[7], astronomy, military science, the performing arts, grammar, literature,
and political economy — all these presume an interface with mathematics. It
is because of this that a large number of texts in these knowledge systems
were composed in Sanskrit.

It is hard to ascertain whether the sculptors and other practitioners studied
these theoretical texts. But this much can be said, these practices needed an
immersion in vidya that was the occupation and a way of life for the relevant
communities; therefore, the transmission of this vidya presumed a certain
traditionalism. A will to power and creation regulated their professional
lives. But one has to accept the fact that, initially, the transmission of all
knowledge happened orally; it is only latter that this started happening
through ‘smriti’. This process of codification of knowledge through ‘smriti’
or ‘shashtra’ involved the use of alphabets and numbers — or of written
natural language and mathematics.

Over a period of time, it became difficult for ‘smriti’ to be always effectively
controlled through realms of political power, and knowledge practices
become relatively freer from the control its machinations. The stranglehold
of Brahminism slowly loosened; knowledge remained in the palaces,
but it also reached the janapada where institutions for its creation and
dissemination developed, led by those who were really in the know. Many of
these institutions were dominated by specific jati groups; but this domination
was not rigid and left some space for inclusion. In brief, this description
captures the process of knowledge creation and dissemination in India after
the eleventh century; Odisha also became a site of experimentation for this
new reality.

We find examples of this process of ‘janapada-isation’ in Sarala Das’s
Mahabharata. The poet is a farmer and a shudra, but is knowledgeable in
many vidyas; he asserts that with the devi’s blessings, one can learn all
of them. In the course of descriptions in his Mahabharata, he provides
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information about many vidyas and shashtras such as mathematics,
astronomy, military sciences and vastu. An acute consciousness of time
as a principle of regulation of individual lives, and the world infuses his
consciousness. He demonstrates how the life of an individual (from birth to
death) and all human creations such as houses, gardens, weapons, vehicles
and sundry man-made objects are regulated by time. On reading him, one is
forced to speculate that he might be an astronomer.

His Mahabharata reads like a laboratory for determining the essence
of time, space, and movement, and of fixing the value and exchange of
objects. In this text, ‘BilitA’, ‘litA’, ‘danda’, ‘ghadi’, ‘prahara’, ‘dina’,
‘mAsa’, ‘sambatsara’, ‘kalpa’, ‘kalpAntara’ are the words that refer to time;
‘bindu’, ‘rekhA’, ‘golAkara’, ‘bargakara’ etc. refer to shapes; ‘angula’,
‘mutha’, ‘chakhanda’, ‘pahunda’, ‘hAta’, ‘nala’, ‘kosa’ and ‘jojana’ refer
to distances; from ‘eka’ to ‘ahibrata’, ‘akhyouhani’, ‘parardhA’ etc. refer
to numbers; ‘nala’, ‘biswA’, ‘bAti’ etc. refer to area; ‘china’, ‘masA’,
‘rati’, ‘pala’, ‘adha’, ‘Madha’, ‘nauti’, ‘bharana’, ‘kada’, ‘gandA’, ‘pana’,
‘kAhAna’ etc refer to masses of objects. This version of the Mahabharata
describes the amount to be paid by subjects in taxes to the kings and about
ideal commercial transactions.

Thetextalso has descriptions of measurements of different types of mandapas,
palaces, yajnashalas, forts, deep wells and tanks. Those days there was very
little distinction being made between astronomy and mathematics. This is
what the poet has to say in the ‘Udjoga Parva’ (page 12), while calculating
the horoscope of Hari Sahu’s daughter, Suhani:

On Wednesday the third, of the waxing moon/ when the Karana (half tithi)
was taitila and the SatavishA shone/ Kuvera ruled the variyana yoga when
the girl was born/ the diviner named Udalaka, a mathematician of the
highest calibre/ him Hari Sahu called and told the name of the star under
which the girl was born, and asked a name for her. [8]

After Sarala Das we also see this mathematical sensibility at work in the
writings of 16™ century writer Balaram Das (writer of the most popular
version of the Ramayana in Odia), Pitambar who wrote in the 17" and
18" centuries and translated the Nrusingha Purana into Odia, Narayana
Abadhuta Swami, the 17" century writer of the first large work of prose in
Odia, Rudra Sudhanidhi, and in the works of many other writers of puranas
and kavyas. We also come across the 16" century poet Banamali Das’s kavya
Chata IchhAbati, which is relevant to our discussions. Parimala Kavya by
Narasingha Sena also carries descriptions of single teacher schools called
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chAtashalis that were also centres of mathematical training. [9]

From this it must be clear that by the time of Sarala Das, the common folk
started realising the need for literacy and numeracy, and began showing
interest in the study of mathematics and literature. It is the Bramhmins and
those knowledgeable amongst other caste groups like Ojha (Upadhyay),
Abadhana, Nayak, and Karanas who were the teachers. Ojhas were trained in
pedagogic aspects of all branches of knowledge, whereas the Nayakas and
Abadhanas were supposed to be experts in astronomy and astrology. It has
been a traditional claim of the Ojhas that, in the caste hierarchy they have
a rank higher than that of the Brahhmins. According to them, their lineage
is from ‘Adishakti’, the original ancestor of their jati is ‘ArupAnanda’,
and the symbol of their clan is ‘khadi’ or chalk; hence they are called the
‘Khitibangsa’ or ‘Khadibangsa’ - the ‘Khiti clan’ or the ‘Khadi clan’.
[10.a] According to the history of their clan, the following is the order
of succession: ArupAnanda; NirAnanda; JyotirAnanda; BrahmAnanda;
DibyAnanda; ParamAnanda; BasudebAnanda; HAdibandhu, Narayana and
Debi Das. HAdibandhu, a disciple of the famous 16™ century Odia mystic
poet, AchyutAnanda Das, who established monasteries in many places.
HAdibandhu asserts that the hybridisation of the mAtibangsa started with
Debi Das. With their proficiency in ganita, ‘Matibangsa’ people asserted
their superiority over other jati groups; this did not go down too well with
the Brahmins. So, according to the myths, they conspired to introduce
‘impurities’ into the lineage of Matibangsa. Debi Dasa becomes a victim of
this conspiracy, is bewitched by tantric practices and cohabits with women
from other jatis. As a result the khitibangsa gets subdivided into many
smaller clans.

There is another myth that is prevalent about the way in which the
khitibangsa came into being. Once, Saraswati wanted to bring knowledge
to her children, the created beings. Adding her menstrual flux to the earth,
she created a statue and then gave it life while invoking the formless one.
She called it Upadhyaya, the teacher of the universe who is the giver of
knowledge to even Brahma, Vishnu and Shiva. Hence, in Odisha, while
initiating learning, children follow the ritual of drawing three circles, while
invoking the names of these three deities; then they rub these circles over
and put the resultant dust on their forehead. [11]

Joutishas or Grahabipras are a branch of Matibangsa. They are supposed to be
born from the mouth of Brahma. They are knowledgeable in astronomy and
vastu. [12]. They used to teach in chAtashalis as well; but, because the other
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professions were more lucrative, teaching therefore became incidental. Debi
Dasa, Bikrama and other Ojhas found this greed of the Abadhanas difficult
to accept. Debi Dasa says in one of his songs, “We are not dependent on
the annual payments for our services by other castes, the ways in which
washer-folk, barbers, iron smiths and potters are. Even though they belong
to the matibangsa, we are teachers. We do not know how to beg.” He says
elsewhere, “Ganita is not an easy subject. It is difficult. If one does not know
the siitras, then it is not possible to solve the questions raised by tender-aged
students. If you do not know specific aspects of mathematics, then clarify
with those who know. Do not teach incorrectly. Inability to be proficient in
this vidya, is a matter of deep shame. One might as well strike one’s chest
with a burning log of wood, if one cannot solve sums properly” [Ganita
Manuscript, G-100].

An Ojha named Lambodara, says in Ojha SankhAli that “Measuring
pipes needs intelligence. Calculating areas is even more difficult, so is the
assessment of volumes. This vidya destroys the vanity of the khadikara (or
the one doing measurements). If only one is able to master the nAgaharana
vidya, then one can become a mathematician [Ganita Manuscript G-170].
Bikrama is an expert in calculating bargakotA (). In one of his texts, he
advises other mathematicians to be aware of the sttra, while calculating
squares [Ganita Manuscript G-63]. When one studies the compositions of
khadikaras (such as Debi, Dharanidhara, LokanAtha, KrupAsindhu, Adhara
and Vrindabana) it is clear that their relationship with ganita was almost like
that of seekers after God. Debi Dasa compares mathematics with a flying
snake that is soaring in the skies and says that the job of a mathematician
is to root it in the earth; in the same way that one cannot tame snakes if
one does not know the correct incantations. Hence the people belonging
to Matibangsa are supposed to be unique [Ganita Manuscripts G-104 and
G-107].

Those belonging to the jati of Karanas also taught in Chatashalis in the
medieval times, just like the Ojhas and Abadhanas. This role of Karanas is
evident not only in Odisha, but also in the social life of a large tract of
India, comprising of Bengal, Assam, Andhra, Karnataka and Tamilnadu.
In Bengal, they are called Kayashthas; elsewhere, they are called Karanas.
In the 19" and 20™ centuries, like other occupational groups and jatis, this
community sought to create an identity to establish themselves. They claim
themselves to be a distinguished caste. As per legends, theirs is a jati born
out of an admixture of varnas - from the cohabitation of a Vaishya father and



6316 9Qd QI
qeiee

a Shudra mother. [13]

Debi Dasa, an Ojha offers another version of the origin story of the
Karanas. After Brahma brought the earth into being, he came to realise
the importance of time; he thought deeply to figure out how to measure it.
He then brought palm leaves into being, which are fronds of time. He also
created the stylus (the ‘karani’ or the ‘lekhani’) and created another being
to handle the lekhani — he was the Karana who was given the stylus and was
taught literacy and numeracy. He was instructed to first remember goddess
Sharada, then to invoke the deity Maheshwari, and finally to touch the palm
leaf with the stylus taking the name of Ganesha. He was also supposed
to invoke Chitragupta, the record keeper of Yama (the god of death), the
knower of truth, who is the divinity in whom the immaculate inscription
of time inheres [Ganita Manuscript Number G-154]. An Ojha respectfully
accepting the contributions of another community — that of the Karanas —
demonstrates the traditional interrelationships in our society, cutting across
boundaries of jati.

By the end of the fifteenth century, a trained community of ‘writers’ was extant
in Odia society. They subsequently became the instruments of the process
of conversion of ‘Shrutis’ into ‘Smritis’. Over a period time, they started
producing texts, much like the Brahmins. This process of vernacularisation
also became a vehicle for the protection and transmission of local knowledge
systems. But they also sang panegyrics for powers that be. Remaining in the
good books of the royalty helped them become members of the ruling elite
and the aristocracy at court. Many of them became chief ministers and chief
advisers. But some of them became poets, philosophers and scholars with
wide-ranging expertise as well. Finally, they were able to displace Brahmins
from their pride of place as advisers of first choice from the courts. Some
Karanas were able to rise really high in state administrations. They became
munshis in the Mughal courts. They were varyingly called ‘Kayasths’ in
Bengal, ‘Ojhas’ in Assam (the writers of ‘Burunji’ or the traditional historical
chronicles of Assam; elsewhere they are called Brahmins), as ‘Karapams’ in
Telugu, Kannada and Tamil speaking areas [14]. They became ‘Karana’ in
Odisha; the writers of the temple chronicles of the Jagannath temple at Puri
were called ‘tadhau Karana® or ‘deula Karana’ [15].

Thus, their contributions to political history, development of language and
literature, codification of rules and customs, philosophical discourse and in
creating copies of texts, became increasingly acknowledged. Again, they
had a reputation for being shrewd as well. Some of them claimed the status
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of ‘Bratya Kshatriyas’. A popular saying says, ‘Mahanadi and Mohantys
are not to be trusted’-‘Mahanadi’ being the name of the largest river in
Odia speaking areas, and ‘Mohanty’ being a popular surname amongst the
Karanas of Odisha. Other folk sayings about Karanas in Odisha includes,
‘When a family increases in status, it becomes Karana, and when it falls on
bad times, then chasa (or peasants)’ and ‘On writing one becomes a Karana’.
Over a period of time, these ‘writing” communities, including the Karanas,
were able to prove their expertise in the teaching and learning processes of
language, literature and mathematics.

Ojhas, Abadhanas and jyotishas — these three communities have traditionally
been an integral part of Odisha’s social life. This can be seen while perusing
the Ganita Manuscripts at the Odisha State Museum. Kings and landlords
employed Ojhas and Abadhanas for tasks related to measuring land in
villages. They also sent members of these communities for starting single-
teacher schools or chatashalis in rural areas. The ruling elite also instructed
village headmen to help people from these jatis open schools as well as take
care of the teachers. [Ganita Manuscript Number G-144]. Sometimes it is
Ojhas who wanted to spread knowledge, and directly approached villagers
for opening schools. The following is an incident mentioned in one of the
manuscripts of Debi Dasa:

“Once an Ojha was walking on a village road. He saw a few Karana children
playing by the wayside. He called them and told, ‘there is no harm if young
children like you roam around and play; but you must study as well.” He
then took them to their guardians and convinced them to open a chatshali.
The students then started their studies on ‘Sripanchami’ - the fifth day of the
fortnight of the waxing moon of the month of Magha (January - February),
goddess Saraswati’s day of worship that is considered auspicious for
commencing learning. The Ojha then started receiving twenty ‘kAhana’
cowries per month as his compensation [G-190].”

Thus, Ojhas, Karanas and Brahmins were central to the development of a
consciousness about the need for education - as being necessary for fulfilling
individual and communal lives — in Odisha. This resulted in chatashalis
developing in almost all the larger villages in the region. The people at large
could realise that knowledge is power, and an instrument of politics which
could be a facilitator of self-knowledge.

Odisha’s chatashalis were laboratories of primarily two kinds of knowledge
systems — language-literature, and mathematics. Learners begun their studies
on Sripanchami or on Ganesha Chaturthi [the fourth day of the fortnight of
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the waxing moon, of the month of Bhadrapada (August — September)]; these
two days were considered to be the time when the two deities of learning,
Saraswati and Ganesha manifested themselves for the first time. On these
days, students would come to the chatashali with the materials needed for
worship. They would then draw three circles on the earth with chalk; the
circles were representative of the deities Brahma, Vishnu and Shiva. Then
the teacher will chant ‘Siddhirastu’ (wishing for the students to be successful
in their pursuit of knowledge), and rub the learner’s forehead with the dust
from the chalk on the ground, where the three deities were represented. This
was not seen as dust, but as the mantra of knowledge.

Teaching and learning started with the alphabet. Learning mathematics
was the second step of education in the chatashalis. But what is important,
quotidian learning in the chatashali used to start with mathematics. We
have descriptions of this process from two manuscripts by Sibasankara
and Bikrama. In Siba’s words, “one has to write well-shaped letters, in
straight lines, and make the heart as clear as a mirror [Ganita Manuscript
Number G-122]. According to Bikrama, everyday learning has to start with
mathematics, and then only one may go on to other subjects. The child that
arrives first has to invoke the names of the three principal deities — Brahma,
Vishnu and Shiva - while drawing three circles. He has to then chant the
prayer, ‘siddhirastu’. When other children start arriving, they would then
be hit with canes on their palm, with the lashing’s severity increasing with
lateness [Ganita Manuscript Number G-39].

Many manuscripts carry information about the order of acquiring
mathematical knowledge, with some variations as to the succession of
subjects. But the total content is more or less uniform: letters, numbers,
addition, subtraction, multiplication, division, buying and selling, ankanAsti,
Odarika, badhi, kotA, madhori, sana-adhA and bada-adhA, chadha, leutA,
aswabhoga and gajabhoga, nala (mahinala, pokharinala, chhedanala etc.),
deulanala, calculating volumes from the order of one to ten, ojhi, dasandhi,
bichitrami$ana, upaharana, bichitraharana, jalAndhakarana, lahari, sunyabija
khadi, khanda and siitra of many kind [Manuscript Numbers G-115 and
G-147, in the collections of the Odisha State Museum].

Regarding calculations and measurements, the topics include — cowries,
rupees (tanka), gold, land, paddy, karim, chhatAnki [Ganita Manuscript
Number G-112]. Other manuscripts also provide details about teaching
and learning the alphabets and mathematics. This is the order of subjects
in one of them — alphabet, conjoint consonants, spelling, the symbols of
vowels, numbers, multiplication tables, calculating with four as the basic

11
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unit, pAhi panikiA, guntha, biswA panikiA, §odhi, Odarka, phedanka, sauA,
dedhi, adheiA, weights and measures with sera and chhatAnki as units, the
‘Lilabati Sttra’, the names of the twelve months, nakshatra (stars) and tithis
(days of the lunar calendar), chautishA, devotional compositions such as
bhajans, janAnas and stutis, kavyas, and shashtras.

4

It is only in the 16" century that we start getting some evidence about the
beginnings of mathematical discourse in Odisha. This tradition can be
seen as being resultant from Bhakaracharya’s works and belongs to the era
succeeding the transformation of ‘Shrutis’ into ‘Smritis’. This is because in
Odia society, money was not the dominant medium of exchange for goods,
grains and domestic animals. Initially it was based on barter, and then
cowries started dominating exchange as currency.

Mathematical discourse in Odia-speaking tracts was shaped under the
influence of Bhaskaracharya’s applied mathematics. Bhaskara lived during
1114and 1184 AD, and was from Bijapurin Carnata (today’s north Karnataka).
His father (who was also his teacher) was Maheswar Upadhyay, and he was
from the community of Brahmins belonging to the Shandilya lineage (gotra)
who were also traditional experts in astronomy and astrology. At the age of
thirty six, Bhaskaracharya composes the iconic text, ‘Siddhanta Shiromani’
(‘Crowning Gem of Treatises’), which was divided into four cantos:
‘Lilabati’ (‘The Lilabati Sttra’); ‘Bija Ganita’ (‘Algebra’, or literally, ‘The
Mathematics of Origins/Seeds); ‘Graha Ganita’ (‘Astronomy’, or literally
‘The Mathematics of the Planets and Stars’) and ‘Jyotirvidya’ (‘The Science
of Astrology’). The first two parts discuss ‘mathematics proper’; and, as the
names suggest, the last two parts are about astronomy and astrology, thus,
are on applied mathematics. [16] In his advanced age, he wrote another text
called ‘Karana Kutuhala’ as well. It is also generally accepted that he is the
composer of some other mathematical texts.

His works traveled from Carnata to Kalinga in Sanskrit. The traditional
mathematicians of this land started considering him as their Guru. The
first copy of ‘Siddhanta Shiromani’ transliterated in the Odia alphabet
was composed in the 16" century, by Pandita Godavari Rayaguru, who
was contemporary to Gajapati emperor Pratap Rudra Deba. His text was
titled ‘Adwaita Darpana’, the manuscript of which was transferred from
the National Museum, New Delhi, to the Odisha State Museum [Ganita
Manuscript Number G-117].
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But the credit of popularising ‘Siddhanta Shiromani’ in the Odia intellectual
milieu has to go to Maguni Pathi. He is the composer of ‘Mandarthabodhini
Teeka’, nine copies of which exist in the Odisha State Museum in various
states of legibility. The writing of this teeka or commentary was completed
in 1663 AD, in the month of Shravana, in its fortnight of the waxing moon
(shukla pakshya). Maguni Pathi’s father’s name was Janmenjaya and they
were Brahmins of the Bharadwaja gotra (lineage). In this commentary,
Sanskrit and Odia are intermixed. Traditionally this text played a key
pedagogic role in the hands of the Abadhanas. It became a vehicle of
transmission of complex mathematical ideas, in the Odia-speaking areas as
well. It is this text, which inaugurates mathematical discourse making in
Odisha by laying its foundation. Maguni Pathi is aware of the audacious
nature of his endeavours, and begins it by seeking the blessings of Ganesha;
and just a little later in the text he says -

“Young children are unknowing babes. When it is playful and fun, then only
they can learn a subject matter.” This text of algebra is easy for children
to study, as it is clear to understand and whets their curiosity. This text
carries the essence of all mathematical knowledge. To whet the children’s
interest, the subjects covered in the text have been joined together in an
appropriate manner. The differences in the nature of the subject matters
pertain to their origins; these have been organised so as to raise questions
related to their provenance and essences. Regarding ‘Kukkuta Nyaya’ (The
order of chickens) he says, “Chickens squak in a harsh or violent fashion;
thus is the order of their speech”. Regarding ‘Leelavati Sttra’ he says while
summarising the text: “It has been precised to an extent that its letters in a
subtle fashion effectively refer to it. The text is clear. This summary is such
that its verses’ grace has been added to. Thus, is this text of Leelavati. ‘PAti’
refers to the beginning of all comprehensive mathematical knowledge — that
is arithmetic. ‘Aham’ stands for the ‘I’. ‘Prasphuta’ means expounding.
What is arithmetic? It is a form of happiness alike that the intelligentsia
derive from love. [Ganita Manuscript Numbers G-137 and G-140.]

Here is an example from this text, as to how mathematics was expounded:

1. Loma/viloma: Double inversion — now get hold of this firmly. Having
been divided by ten, now multiplied by the same number, it is twenty times
XX. Having added 8 and subtracted 8, the number is 127. On squaring, it
becomes 144. Now the square root is 52. Adding the two it becomes 196.
Thus, 94 is obtained. Here one third has been returned. Now having included
this part, we have two thirds. On this being divided by two and taking the
smaller part, divide by seven, etc.
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2. Now I expound the meaning of this statement (siitra). Where it has been
divided, multiply. Where it has been multiplied, divide. Where it has been
added, subtract. Where it has been subtracted, add. It becomes the same,
being squared; if it is the same, it has been squared. [Ganita Manuscript
Number G-65].

The mode of exposition of mathematics by Maguni Pathi, is an example
of medieval Odia prose diction. Based on its stylistic and linguistic
elements, it can be dated to the 17" century, as it shares its prose style with
‘Rudrasudhanidhi’, composed by Narayana Abadhuta Swami, in the same
period of history. Even Narayana’s text has information on mathematics.
[17]

Ithasbeen discussed earlier that translations of ‘ Leelavati Siitra’by Lokanatha
comprise of the largest number of manuscripts in the mathematics collection
of the Odisha State Museum. But this rise of Lokanatha is not sudden, as
some can surmise from the mere number of texts extant, attributed to him.
Lokanatha’s father Dharanidhara was a mathematician and astrologer.
Many mathematical siitra literature and Chautishas are attributed to him.
He has been included in many anthologies. Debi Dasa, Krupasindhu,
Balabhadra and Bikrama are also the other translators of many of the Stitras
of Bhaskaracharya. These are collected in manuscripts with accession
numbers G-5, G-28, G-44, G-53, G-173 and G-221 of the Odisha State
Museum. They can be possibly termed as the predecessors of Lokanatha.
Many single-authored texts in this collection are attributed to these authors.
In the fields of calculation of volumes, cubes, curvature and interests, they
were considered as important contributors. These four authors have a large
number of mathematical manuscripts attributed to them, in the collection of
the Odisha State Museum. Thus, the surmise that Lokanatha, the translator
of ‘Leelavati Sttra’, would have been influenced by them cannot be easily
negated.

Again, it must be noted here that Leelavati is an important legendary figure
in Odia-speaking regions. She is well known by the moniker, ‘KhanA’.
People have traditionally accepted her to be the real master of mathematics
and agriculture, and not Bhaskaracharya. She reputedly lost her tongue, and
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consequently her ability to speak, because of her extraordinary intelligence
and erudition; then she went on to compose texts that reflected this
mathematical brilliance. In Odia there is another extant text titled ‘KhanA
bachana or Lilavati Sttra’. [18] But Lokanatha’s Leelavati is a different
Script altogether, in Odisha.

5

We discussed at the beginning, that mathematics is essentially an applied
knowledge system. It finds uses in almost all aspects of our quotidian
lives. Thus, in our everyday life, addressing these questions needs similar
approaches. For example, we borrow goods and cash for the satisfaction of
our immediate requirements as loans, and then we need to pay this back —
thus, arises the need for calculating interests (kalantara); we buy and sell
things, at a loss or for profit (kraya-bikraya), which involve numeration; we
buy and sell land and construct houses — this also calls for calculations of
area etc. (Nala mapa); there is a need to figure out Materials when they have
been mixed up, this needs the determination of ratios (parimAna nirupana);
while traveling, there is a need to compute time and distances (samaya o
duratA); one requires to determine the volumes of objects, and the way
the addition and separation of Materials can be measured; if an object’s
number or value is increasing or decreasing at some pace, then this also
needs to be measured (chadha- utarA); all these, are the topics of studies
of these mathematical texts. The easier the solution of these problems, the
more pleasurable the mathematical operation is, for these scholars. It is
argued that the knowledge of the siitras, and, thus, a systematic knowledge
of mathematics, is needed to render complex problems simple. But creating
and mastering the siitras themselves was not an easy task; it needed constant
practice.

To get a sense of how much effort is needed for this mastery, we may cite the
example of learning calculations related to the measurement of land/area.
These measurements are of two types; those related to design of structures
and those related to measuring land and existing bodies. Examples of the first
include: — ‘sama nala’ [equal rods], ‘bisama nala’ [unequal rods], gunAna
dasandhi nala [multiplying decimal rods], harana dasandhi nala [dividing
decimal rods]; bAngsa bhangA nala [nala of broken bamboos], Angula nala
[rods measuring a finger], chakhanda nala [handspan rod], chauka nala [rods
with four-finger spans], deulatolA nala [temple construction rods], mandapa
nala [rods for construction of platforms], bedi nala [rods for constructing
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marriage platforms], sarpanala [snake rods], panka-padma nala [mud-lotus
rods], gajadanta nala [ivory rods], diparukhA nala [lamp-stand rods],

Examples of the second type include: sAna hAta bada hAta nala [rods
equaling bigger or smaller arm-lengths], jyeshtha kanistha nala [the biggest
and smallest rods], sholakhandi nala [rod with sixteen parts], bAngsa bhangA
nala [nala of broken bamboos], shakatAkAra nala [cart-shaped rods],
dhanuAkAra nala [bow-shaped rods], mardalAkAra nala [drum shaped
rods], dambaru AkAra nala [damru-shaped rods], bruttAkAra nala [round
rods], chakrAkAra rods [discuss-shaped rods], tinira nala [quiver-shaped
rods], konabhangA nala [rods spanninga across angles], bAmphi nala [rods
for measuring deep wells], khAta nala [rods for measuring pits], khandi nala
[rods for measuring small parts], rods for measuring hamlets, pAtapatani
nala [rods for measuring cloth], grAma nala [rods for measuring villages],
gada nala [rods for measuring forts], gachhalatA nala [rods for measuring
trees and creepers|; mayura-sarpa nala [peacock-snake rods], gajadanta nala
[ivory rods], diparukhA nala [lamp-stand rods], patharabasa nala [rods for
measuring stone-setting], bargakshetra nala [rods for measuring squares,
Ayatakshetra nala [rods for measuring rectangles], etc.

Apart from this, these texts also presume a mathematician to have knowledge
ofthe units of land and distance, and the process of measuring the same based
on these units. Such as, ‘finger’, ‘four finger’, handspan (four fingers), hAta
or hand [sixteen fingers or two handspans], danda [four hands], kosa [two
thousand dandas], jojana [four kosas], jariba [hundred cords], bangsa [ten
hands], hadi [twenty bangsas], biswA [four kadis], guntha [sixteen biswAs],
mAna/acre [twenty five guntha], bAti [twenty mAna/acre].

Apart from the units of measurement, the texts also provide the order
of numbers. The system of numbers is a decimal one. Thus, the order of
numbers is — eka [one], dasa [ten], sata [hundred], sahasra [thousand],
ayuta [ten thousand], lakhya [hundren thousand], niyuta [million], koti
[ten million], marbhuta [hundred million], sankha [billion], padma [ten
billion], sAgara [hundred billion], ananta [trillion], madhya [ten trillion] and
parArdha [hundred trillion].

For determining results based on numbers, these texts describe some basic
mathematical processes such as Odanka [addition], melanka [subtraction],
takara [division], gukAra [multiplication], squaring, and determining square
roots.

Like space/place, these texts also discuss units for measuring time, grains,
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liquids and metals, and calculations related to money for determining value.
A student could only enter the dense thickets of mathematical knowledge
after knowing these units and hence could prove his competence. The
writers repeatedly alert the students about the hard work needed to master
the difficult discipline of mathematics.

But if one stops at difficulties, then the journey of life halts and gets stifled.
Death is another name of this process of stifling. Man knows that death is an
absolute; but still, he wants to conquer death. He seeks the reasons behind it.
These questions then lead to a chain of answers and consequent questions.
Hence, the history of the life of humanity is the story of a continuous
journey of these questions and answers. But one has to make this journey
pleasurable. The Odia mathematicians of these manuscripts sought ways
to make mathematics joyful. Their way of responding to these perennial
questions was with ‘rasabodha’ or a sense of ‘rasa’ or aesthetics. By narrating
quotidian stories of ordinary lives, they converted these into stories. These
questions and stories then birthed particular orientations about life-worlds,
and perceptions about how to make life comfortable and pleasurable.

Thus, the questions themselves become sutured around words, tunes,
dances, faiths and ways of performances — in short, around experiences.
Thus, the ways in which our Odia mathematicians frame questions in their
texts reflects a certain plurality and richness of worldly experiences, and
embed this rich understanding in their mathematical discussions. Thus,
an apparently difficult to understand discipline becomes easy, simple and
beautiful. This then gets reflected in the experiences of living that no longer
seems full of tiredness and tedium by getting a deeper understanding of
the lived world, through mathematics. Our Odia mathematicians understood
this radical nature of mathematics; hence for them this apparently abstruse
discipline is suffused with rasa and a field filled with songs, music, stories,
pictures, philosophy, religious ideas, dance and performances.

To understand the relationship between mathematics and ‘rasabodha’
[the sense/understanding of rasa], we need to revisit numbers. Our Odia
mathematicians have symbolised numbers with names of mythological
scripts, various materials and astronomical objects. These include: 1 — kada
[fourth of a gandA/four], shunya [emptiness], chandra [moon], nirAkAra
[the formless one], antarikhya [celestial space]; 2 — pakhya [fortnight/
wings], bAhu [arms], netra [eyes]; 3 — Ramamurti [Rama, Lakshman and
Sita], ratha [chariot], pura [city]; 4 — barga [square], yuga [the four eras —
satya, tretayA, dwApara and kali], cloud [there are four types of clouds],
turjya [the fourth part], Moksha [‘liberation from the cycle of births and
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deaths’, being the fourth purushartha of the goal of human life, the other
three being kAma or fulfillment of desire, artha or the goal of security,
financial or otherwise, and dharma or righteousness], veda [vedas being four
in number]; 5 — pandava [the five pandavas, sons of Pandu], indriya [the five
sense organs], sara [arrows], bhuta [the elements, being five in number],
bata [auspicious trees, being five in number]; 6 — rutu [seasons], rasAnga
[aspects of ‘rasa’, being six in number], pujaka [worshipers], michha [lies];
7 —samudra [seas], nara [men, being of seven types], turaga [horses, being of
seven types], swara [musical notes], dwipa [continents, numbering seven];
8 —nAgas [snakes, being of eight types], basus [one category of gods, being
eight in number], randhra [holes in the human body, numbering eight],
Agraha [desires, of eight types]; 9 — nandana, go; 10 — diga [directions],
abatAra [ten avatars or incarnations], vasu [a category of gods, being ten in
number]; 11 — rudra [11 rudras]; 12 — mAsa [month], sAdhyarAsi, surjya
[sun], phula [flowers]; 13 — [the kAlahamsa metre composed of thirteen
syllables each], bisma; 14 — Indra [the number fourteen, also the king of
the gods], bhubana [the fourteen worlds]; 15 - tithi [the 15 days of the lunar
calendar]; 16 - kalA [the sixteen parts of the full moon], nrupa — bitipada;
18 — purAna [the eighteen puRanas or traditional Hindu mythological
histories], dhruti; 19 - Bidhruti; 20 — nakha [nails, being twenty in number];
21 — the uttarAshAdhA nakshtra; 22 - the shravanA nakshtra; 23 — shubha;
24 — arjina shukla nakshtra; 25 — juthapati, prakruti [the fifteen types of
nature]; 26 — uttarAbhAdrA [the uttrAbhadrA nakshtra]; 27 — nakshatras
[the 27 nakshatras in Indian astronomy and astrology]; abhijita [the star
abhijita]; 29 — mana [the 29 aspects of the mind]; 30 — drumukhi; 31 — satis;
32 — dAnta [the number of human teeth]; 80 — dAdha; 100 — kouravas [the
hundred sons of Dhritrarashtra and Gandhari in the Mahabharata] etc.

On perusing these Ganita manuscripts, it feels as if these mathematicians
were poets, musicians and philosophers as well. Apart from just three texts,
the rest of the manuscripts in the collection of the Odisha State Museum are
filled with poetry and music. The questions are in verse, set to various rAgas:
they are AsAdhasukla, Mangalagujjari, KedAra, DhanAshree, KAmodi,
Koushika, Nalinigouda, AhAri, KalyAnaAhAri, RasakulyA, BangalAshree,
KumbhakAmodi, Chokhi, BhAgabata bAni, etc. The Abadhanas used to ask
questions in verse set in tune, and the students then learnt by reciting. The
chatashAlis must have resonated with the soft, singsong voices of children.
Listening to these questions in tune would have helped children memorise
the vidya easily trough the mnemonic device of the siitras. The possibility of
forgetting the subject matter, thus, would have been minimised. It is for this
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reason that traditionally shastras, philosophical texts, grammars and lexicons
were composed in metre. The Odia mathematicians were representative of
this Indian tradition of textual composition. Not only were the verses in these
manuscripts composed in metre, they were embellished with prosodies as
well; thus, these are ‘chittaprasAda’ or divinely pleasurable to read. This is
true of many other cultural regions of India as well. We can take neighbouring
Bengal as a parallel example. The text Shubhankari used in chatsashAlis
of Bengal, is a metrical composition. It was key to mathematical learning
throughout the 19" century, and continued to be circulated for pedagogic
purposes well into the 20™ as well especially in rural areas. [19]

Interestingly, although the questions in the Odia ganita manuscripts are in
verse, the answers and solutions are given in prose. In some manuscripts,
of course, prose is absent, but the verses are prosaic in nature. There is a
reason behind these choices. Exposition of ideas is often easier in prose,
allowing for more detailed narration. Prose slows down the tempestuous
flow of thoughts and helps us cognise and understand difficult ideas; this
might not always be possible with metrical compositions. We may term this
‘detailing’ as a commentary. The prose in these ganita manuscripts provide
us with excellent examples of medieval Odia prose style. The following
extract from Adrnkamanasa Siitra might be instructive as an illustration:

“Take the number you have thought of and divide it by three. Multiply the
remainder by seventy. Now divide the original number thought of, by five.
Multiply the remainder by 21. Again, divide the original number you have
thought of, by seven, and multiply the remainder with 15. Add all the three
numbers. If the addition is less than 105, then that is the original number.
If the addition is more than 105, then divide it by 105. The remainder is the
number originally thought of. For example, if the original number is 8, this
divided by 3 has 2 as reminder. 2 multiplied by 70 is 140. 8 divided by 5
leaves a reminder of 3. 3 multiplied by 21 is 63. 8 divided by 7 leaves 1 as
the reminder. 1 multiplied by 15 is 15. 140 + 63 + 15 = 218. 218 is larger
than 105. When the former is divided by the latter, the reminder is 8, which
is the original number thought of. If the number originally thought of is less
than seven, then instead of division, undertake the same operations with
multiplication; and then, add all the numbers obtained after multiplying.
When the number that is the addition of these three is divided by 105, the
remainder is the number originally thought of.” [Manuscript Number G-224
in the collections of the Odisha State Museum].

We also need to discuss the ways in which philosophical ideas, poetry,
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music, aesthetics and prose have been aesthetically integrated in the ganita
manuscripts. In many of the narrative questions of these texts, the characters
are Radha, Krishna and the Gopis. Gopa on the banks of Yamuna is their
playground. This madhura-leela or plays of affection (between Radha and
Krishna, and Gopis and Krishna) is intimately related to the devotional
aspects of Vaishnava worship. The ganita manuscripts point at the fact that
Vaishnava religious traditions once suffused almost all other aspects of social
life in Odia-speaking regions. The mathematical texts composed by Adhara
Patnaik, Braja Nayaka and Krusna, are based on Vaishnava religious ideas.
In these texts we get descriptions of gopis making garlands for Krishna with
many varieties of flowers; them constructing platforms for their divine play;
and of them frolicking and kissing Srikrishna etc.

For example, in one of his ganita texts composed as a chautishA, Braja
Nayaka discusses mathematical sums and their solutions in the guise of
conversations between Radha, Krishna, the cowherd boys and the gopis.
The following is an example of a sum narrated around the kisses that Radha
and the gopis offer Krishna.

“Without knowing how many Gopis there were in Vrindavan, the first gopi
gave one kiss to Krishna, the second offered two, the third smacked three
and so on. As these numbers went on increasing, the total number of kisses
reached 12, 800, 800. How do we calculate the number of gopis?

“Answer: 16, 000 [Ganita Manuscript Number G-109].
This question has also been asked in another manner, given below:

“In Vrindavan, there were 16, 000 gopis. The first gopi gave one kiss to
Krishna, the second increased it by 8. If the kisses went on increasing in this
fashion, then how many kisses did the 16000 gopis offer Krishna?

The same question has also been reframed in the following manner:

“In Vrindavan Srikrishna once got 12, 800, 800 kisses. The gopis number
16, 000. The number of kisses offered by the gopis increased successively,
reflecting the order in which a particular gopi offered her kisses. How many
kisses did the first gopi offer?

Now let us see an extract in prose translation from a chautishA (in verse) by
Braja Nayaka composed in rAga ‘Biprasinghabrutta’:

Sitting on the lap of her beloved, the one with curly hair thinks that, “I
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must be unique, for my valourous, tasteful lover cannot let me go out of
sight even for a moment. As if divining my inmost thoughts, he said, ‘my
beloved, please sit besides me; I will decorate you with flowers having
gotten them from the forest.” The lady pined away for Hari, and started
crying saying, “For what fault of mine have you disappointed me? Where do
you hide Mohan? You raised high hopes in me and now these lie shattered.
You have now denied your company to the Goips. Now they are delusional
and are looking around for you crying out aloud. Now when the come here,
they surround me and ask, “Where is Mohan”. On hearing this question, the
lady said, “Having left me, he went this way.” After this all the gopis left
with the princess.

Another problem from Manuscript Number G-237 [folio number 50]
discusses the problem of a Gopi’s golden necklace breaking apart and falling
down and calculating the amount of the gold.

Not only Srikrishna, in many of the mathematical problems discussed,
the subjects are related to the worship of Shiva and Shakti. For example,
many of the questions involved are related to devotees offering ChampA
flowers and bel leaves to Shiva. Many of these carry descriptions of the
wars in Ramayana and Mahabharata, and involve sums related to weapons
and numbers of soldiers. In another sum, a believer sacrifices goats for a
year to the devi, with wish-fulfilment as an objective. In all these texts the
aphorisms used are related to ‘Chadha-utarA’ (ascending and descending
numbers).

So, in these texts, the students having gained familiarity with the purAnas,
meet Scripts from their Scripts again, and simultaneously solve mathematical
problems as well. In order to popularise mathematics, the writers adopted
verse forms such as ‘ChautisA’ and ‘Koili’ [20]. The relevant Chautishas
amongst the Ganita manuscripts number more than fifteen. More or less all
the famous mathematicians composed chautishas. These are often described
as ‘hastabalAs’ or having been composed as small, easy, but purposefully
written diversions from the more strenuous task of composing ‘proper’
mathematical texts and the discourse surrounding them. The chautishAs
of Debi Dasa, Bikrama, Balabhadra, Dharanidhara and Bhagabana may be
seen in this light.

Some chautishAs deal with a specific aspect of mathematical knowledge
whereas others contain many different topics. ‘Jala ChautishA’, ‘Sodhi
ChautishA’, (Bikrama) ‘Odarnka ChautishA’, ‘AnkapochhA ChautishA’,
‘Rakhyahara ChautishA’, AdhuliphedA ChautishA’, ‘NalabhangA
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ChautishA’, (Ghanashyama), ‘Kutaka ChautishA’, ‘Sishya Upadesa
ChautishA’, (Balabhadra), ‘Kraya Bikraya ChautishA’, ‘Bruddhi-BrushAla
ChautishA’, ‘Khanda ChautishA’, ‘KotA ChautishA’ are on singular topics.
‘HangsatolA ChautishA’, (Balabhadra), ‘Ganita ChautishA’, (Bikrama),
‘Nayakadhana ChautishA’ (Debi Das), ‘Patha Samudra ChautishA’, (Debi
Das), ‘Ojhasankhali ChautishA’, (Bikrama), ‘Ankanidhi ChautishA’,
‘Kunjabana ChautishA’ (Kunjabana), ‘Sabda ChautishA’, ‘Dharanidhara
ChautishA’, (Dharanidhara), ‘Chittabodha ChautishA’, ‘Sindhu SinghAra
ChautishA’, ‘Siba Upadesa ChautishA’, ‘Patha Mangala ChautishA’, ‘Khadi
Koutuka ChautishA’, ‘Rasakeli ChautishA’, ‘IchhAbati ChAta ChautishA’,
‘Ardhanidhi ChautishA’, ‘Khadiratna ChautishA’, ‘Khadibinoda ChautishA’
and ‘RadhAmAdhaba LekhAsiitra’ are on varied mathematical topics.
Most of these chautishAs are written in specific rAgas. The chautishA
composed by Braja Nayaka is written in the form of a champu: each song is
composed in a specific rAga with each couplet of the composition starting
with the same consonant of the alphabet, with the letters succeeding each
other across songs; every song embodies a mathematical problem and its
exposition; the protagonists of this text are Radha, Krishna and Gopis.
[Ganita Manuscript Number G-237]. This text belongs to the same class as
‘The Kishora ChandrAnana Champu’ by Baladeba Ratha, but is also unique
in many ways. [21].

Apart from chautishAs, these mathematicians have used other popular verse
forms as well. These include: ‘The Boli’ (‘PanikiA Boli’ or ‘The Boli of
Multiplication Tables’, G-; ‘ChAta Boli’ or ‘The Boli of Students’, G-221);
‘The Chaupadi’ (‘Ganita Chaupadi’ or ‘The Chaupadi of Mathematics’ by
Debi Dasa, G-210); ‘The ChitAu’ (‘The Suka ChitAu’ or ‘The ChitAu of the
Parrot’ by Adhara Patnaik, G-219); and, ‘The Koili’ (G-222).

The following is the subject matter of ‘The ChitAu of the Parrot’. Once
a man in exile, from an alien land, writes a letter to his beloved. He then
ties this communication around the neck of his peacock and tells him, “Oh
knowledgeable bird, please go deliver my letter and tell her what lies in
my heart.” The sum involved is about the speed at which the fowl traveled
and the time taken to reach the distance. Then a solution to this question is
arrived at. This is an example of our ‘Duta kAvyas’; ‘“The Koili’ specifically
is a verse form that works as an address to the cuckoo.

In another sum, the folk song ‘Phula baulabeniis used’. It says, “Oh my friend
[phula baulabeni], tell me this much - how to know the sum of three columns
ofthe arithmetical multiplication table.”[ Ganita Manuscript Number G-222].
This writer who uses cuckoos and folk songs in mathematical questions is
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Dharanidhara.

To get the students interested in mathematics, the 4badhanas have adopted
the pedagogy of dialogue. The words used for ‘question’ include ‘pacharila’
[the asked, ‘siitra’ [aphorism], ‘Sthapana’ [establishment] and ichhAbAni
[speech expressing desire]. The terms for ‘answer’ are - ‘dhara’ - [hold],
‘dharAna’ [hold], ‘bakhAna’ [exposition], ‘sabada’ [words], ‘bharana’
[fulfillment], and ‘ChAtabAni’ [discussion for students]. One manuscript is
based on dialogues between ShyAmacharana and RAdhAcharana, whereas
another has conversations amongst Lilabati and Kalabati as its pivot [Ganita
Manuscript Number G-224]. In Indian traditions of textual theory, dialogues
are often used for making a text and its knowledge accessible. Odia
mathematicians very obviously see themselves as continuing this tradition
with a lot of deference.

One important script of these ganita manuscripts is that they are suffused
with domesticity and tales of quotidian lives. Almost all the questions in
these texts carry stories within them that seem to contain conflicts and their
resolutions. These resolutions are often based around siitras. A student
perusing and using these texts first listens to the problems through songs
set to tunes, getting entangled in the web of narrative that these contain, and
then seeks to be free of these. This involved solving the sum in question. The
ability at resolution depends upon the discipline and mastery of the student;
but such competence is theoretically open to all. Again, these stories are not
completely fictional or imaginary. These are based on real life social issues
and concerns.

Almost all the ganita manuscripts discuss the topic of usury. 1. Ordinary
life was full of challenges. Often people were forced to get into debt by
borrowing cash and grains from moneylenders and used to pay back with
interests. The interests were of many kinds, calculated at an equivalence
to the original sum, at the ration of 1.5, 2 etc or at a compounded interest.
Land, valuables and cattle were also kept as mortgages. Often hand notes
were also supplied. Some used to work as bonded labour, for paying off
debts. 2. We also get descriptions of sea-faring merchants pushing off for
trade on boats and ships on rivers and the seas. On returning from overseas,
often they were penniless. Sourcing money for commerce becomes essential.
They were often polygamous and turned to their many wives for borrowing
cash. This was then returned according to agreements. In one sum the
port of Paradip at the mouth of Mahanadi River is mentioned. 3. In a few
texts, we get pictures of traders’ affairs with public women. We see in these
manuscripts, these men paying the courtesans the sum agreed upon, along
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with largess. 4. In a problem discussed by Bikrama, we get glimpses of the
joys and sorrows of a father of that era. A father was searching for a suitable
son-in-law for his daughter. The daughter was well-educated and beautiful,
so was the candidate. But both the bride’s and the groom’s fathers were dirt
poor. So the father of the bride had to go to a moneylender’s place to seek
a loan of paddy and rice, and promised to repay the amount with interest in
time. 5. In a mathematical sum, the father-in-law tells his son-in-law, that if
he is really educated, he should be able to answer the sum being asked. Such
passages are reflective of the fact that Odia society was able to understand
early the intimate ways in which education is related to our quotidian lives
and self-respect. Many manuscripts have the following topics: ‘Brahmin
bhojana’ - the ritual feeding of Brahmins; the ritual gifting of gold and
cowries to them; women of the gauda-folk (the caste of milkmen) selling
milk; and, farmers selling paddy. 6. About Brahmins, the authors say that
they are always poor and have a fetish for food. They survive by receiving
ritual gifts and alms from their rich patrons and ordinary folk. 7. It is a caste
stereotype that gaudas (the jati of milkmen) mix milk with water. Many
questions in the texts are about this process. Sometimes the authors put
forth, that the total amount of milk sold by the milkman has half the amount
as water. Therefore, what he gets as profit on sale, equals the original
amount. 8. In mathematical questions, we see how farmers pay labourers
by mixing paddy with grainless chaff. They follow the same practice while
returning borrowed grains. Even the moneylenders are full of guile. They
look into both the quantity as well as the quality of the grains returned, and
calculate the interest accordingly. 9. In some manuscripts, we see pictures
of the misery of agricultural labourers. Our mathematicians are aesthetes.
10. In many of the ganita manuscripts, there are passages about the sexual
lives of men and women. Here are details from a few relevant questions
from the texts: while making love, a couple kiss each other. In the heat of
the caresses, the woman’s necklace breaks. While making love, the breaking
of ornaments like this is a usual affair. We are not provided details as to
how many beads the choker originally had. Some stones are on the bed and
beneath it, some are on the bed-sheet and the rest in the folds of the saree
that the lady is wearing. We need to calculate the total number of beads the
necklace had. This question is addressed by the sttras of ‘chadha-utarA’. 11.
The question related to the sixteen thousand Gopikas kissing Krishna and
then garlanding him are so amusing and life-like, that they suggest that apart
from him, no other man in the world will be able to manage these millions of
kisses and garlands. 12. Like those related to Srikrishna, these mathematical
texts are rich with questions related to the worship of Shiva and Shakti. On
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reading these, the peaceful cohabitation of Vaishnava, Shaivite and Shakta
traditions of worship in Odisha is rendered clear.

Generally an impression had been created amongst children that mathematics
was a very difficult subject. Mathematicians tried, with a lot of care, to
break this notion. They had a great desire for truth, and hence created many
interesting questions for children. For example —

There is a tank full of water; a lotus bud is trying to get out of the water full
of mud. Inside the water body it has many enemies like tortoises, snakes
and fishes. But because of its love of the sun, it persistently tries to come up
at a certain pace. How many days will it take to break free of the water and
flower? Again -

A lion is chasing an elephant. Both are running in the same direction. How
much time will the wildcat take to catch the pachyderm?

Apart from these, the manuscripts also contain sections on the magic of
mathematics and mental maths. “Nine hundred and nine/the zero was picked
by the raven/what was left and how much was taken/” - The preceding is
just one example of such questions.

In conclusion, it can be said about mathematics that it is a form of knowledge
that carries within itself the principles of answers to all questions that can
be raised by an individual’s consciousness. Thus, it carries within itself a
framework of generating creativity. To use the language of Debi Dasa, It is
like a flying snake.’ It is only those with clear hearts and minds that are able
to tame this mighty serpent. Surely, those who are able to domesticate such
a viper are creative. The ganita manuscripts from Odisha tell us stories of
such master snake-charmers.

End notes
1. Natabara Samantaray. 1964. Odia Sahityara Itihasa; pages 101-108.

2. A. See K.B. Tripathy: Evolution of Language and Script, 1962, pp.261,
311, 312, 321 And Subrat Kumar Achary: Prachin Odia Abhilekha, 2024,

pp-43
B. Cowrie (Cypracea moneta) used to be a popular mode of exchange of
goods in large tracts of Asia and Africa. In the first few decades of the 19"

century, this was reportedly the case in Odisha, Bengal and Assam as well.
Cunningham has discussed the relationship between cowries, and silver and
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copper coins in his book ‘Coins of Ancient India’. This is referred to in
‘Hobson-Jobson’ as well. Based on these, Susil Dey has this to say about
the use of cowries in Eastern India, “The earliest historical reference to it is
contained in the copper plate grants of Subhankara (second) of the Bhauma
dynasty of Orissa”. When the British introduced copper coins, Odias used to
cowries naturally protested. This is one of the reasons of the ‘Paika Bidroha’
or rebellion of the Paikas in Odisha in 1817/18. “The coper coins were not
at all suited to the need of majority of the people. Both from practical and
sentimental points of view, the supersession of the cowries by copper coins
with such haste was most undesirable, the best course would have been to
introduce copper coins gradually along with the cowries and supersede the
cowries after the people had been accustomed to the new coin.”

Sushil K. De, Cowry Currency in India and Cowry Currency in Orissa. The
Orissa Historical Research Journal, vol-1 and 2, July 1952, pp.1-10, 10-21.

3. Shantanu Chacraverti. 2007. Subhankari.; pages 58-59.

4. Historians have given salience to religion and architecture in the discussions
of Odisha’s political history. Two important texts in this regard are, ‘Dhauli
ra Itihasa’ (History of Dhauli) by ‘Kedarnath Mohapatra’ published in 1975,
and ° Debala Mitra’s ‘Khandagiri and Udayagiri’, published in 1960. The
importance of mathematical knowledge in constructing stupas, statues,
caves and palaces, is quite evident.

5. The close relationship of Kalinga with South-East Asia is discussed by
R. C. Majumdar in Suvarnadwdipa, Ancient Indian Colonies in the Far-
east, Vol-1&2 (1937) and by Himanshu Bhusan Sarkar’s ‘ Glimpses of Early
Indo-Indonesian Culture’(2001), pages 29, 38-40.

6. Rajendra Lal Mitra’s two volume magnum opus Antiquities of Orissa
(1875; 1880) discussed in a large amount of detail Odishan style architecture
and sculpture. This text establishes quite clearly, the uniqueness of Odishan
temples.

7. Shilpaprakash by Ramachandra is a valuable text on Shilpavidya that
specifically focuses on the construction of temples. This has been translated
and edited by Alice Boner and Sadashiva Ratha Sharma.

8. Sarala Das is a poet belonging to the 15" century. Amonsgt his other
creations, he has written Mahabharata, Ramayana and Bichitra Ramayana.
All these texts have descriptions of astronomy and the processes of
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learning of common folk. [‘Swargarohana parva’ in the text of the Sarala
Mahabharata edited by Artaballabha Mohanty, pages 12 and 27.

9. Banamali Das is a poet belonging to the 16" and 17" centuries. Narasingha
Sena can be temporally placed after him. In both their works we find
descriptions of chatashalis.

a) A Brahmin named Karunakara had a school in front of the palace

he taught the shashtras and music, to Ichhabati, the princess. [Banamali
Das, Chata Ichhabati pages 5/6]

b) There is a place called Mughalbari near Dantan in the district of Paschim
Medinipore in West Bengal. This is reputed to be the erstwhile capital of
King Vikramjit, and has remains of a fort. This fort had a chatshali nearby,
where reputedly Sashisena was a student. Nagendra Nath Basu has this to
say regarding the matter: “About two miles to the north of Dantun are laying
the extensive ruins of the once famous Mogalwadi - xxx The native point to
this place as having been the site of the god which was built by the famous
warrior Vikramajit. xxx By the side of the extrance in the Mogalbari from
the side of Dantun is a mound, generally called Pathasala of Sasisena.”
[Banamali Das: The Introduction to Chata Ichhabati; page 1]

10.a) Once goddess Saraswati in a mood of divine bliss/ Thought in the
world, she’ll learning establish/ meditating on the formless, gathering her
essence/ she made a form from earth thence/she blew life into the statue
with incantation/ with ‘Upadhyay’ as the name, became famous, that son/ his
mother the ‘first woman’ and father the formless one/ this child become as
wise as Brahman/ the world he bewitched with his wisdom and knowledge/
people across the world paid him homage/ as of the formless he surely was
born/ in his wisdom he bows to none/ in the name of Upadhyay his progeny
became famous/ and taught the world all that it knows/ [Basudeba. 1930.
Jati PAtaka Nirnaya]

10.b) “The gotra of the Upadhyay’s is ‘Adishakti’, their symbol is the chalk.
The Upadhyay is supposed to have taught Brahma himself and removed the
‘dosha’ or blemish of idiocy from the ‘trishaktis’. He is the teacher of all
the thirty six traditional occupational jati groups in the cultural region of
Odisha.” - [shitibangsa Purana by Hadibandhu Das; pages, 59-62]

11) Khitibangsa Purana by Hadibandhu Das; page, 22.

12) From Brahma these astronomers have been born/ As Sakadwipa
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Brahmins they are known/ As in ‘Grahabipra Chandrika’ it is reknown.
[Basudeba. 1930. Jati Pataka Nirnaya; page 23].

13.a. Basudeba in his Jati Pataka Nirnaya (1930) says (page 14), that
Karanas arise out of conhabitation between a Vaishya father and a Shudra
mother.

b) Karana, the offspring of a Vaishya father and Sudra mother. Their original
ancestors were brought from north India by Yajati Keshari, the king of
Orissa (A.D. 447-526) to meet the demand of writers and clerks. Karana,
B.Sarakar, in, People of India, 2012, page-828.

14. History and Politics in the Vernacular: Reflections on Medieval and
Early Modern South India, V.N Rao and Sanjaya Subrahmayam, in, History
in the Varnnacular, 2010(2008), pp-36/43, 58, 65.

15). The preface to ‘Madalapanji’ edited by Artaballabha Mohanty; page, 1.

16.2) Bhaskaracharya’s ‘Siddhanta Shiromani’ shows clear influence of the
mathematician Brahmagupta. The author himself accepts this. Bhaskaracharya
acknowledges that Aryabhatta, Baraha Mihira, Bateshwara, Lalacharya,
Aryabhatta the Second, Sripati, the author of Surya Siddhanta and Bhaskara
(sixth century) as his predecessors in this vidya. Simplicity of exposition and
clarity are Scriptistics of Bhaskara’s work. He has intensely engaged with the
earlier mathematicians, and makes it easier to understand their works [Pandit
Satyadev Sharma, ‘Siddhanta Shiromani’, 2016, pages 1-4.

b). Sidhyanta Siromani. Tr. Lancelot Wilkinson, 1861.

17. ‘Rudrasudhanidhi’ by Narayanananda Avadhuta Swami is a medieval
prose text, probably composed in the seventeenth century. The poet provides
descriptions of the shashtras that the protogonist Rudrasudhanidhi has
studied; this includes astronomy and astrology.

18. The preface of ‘Lilabati’.

19. The latter consisted of essentially verses of two kinds - first, those which
once memorised and understood facilitated computation when working with
indigenous units of measure and currency, and second, verses that posed
simple mathematical problems. However, the Subhankari manuscripts,
although they consisted primarily of such verses, oftgen contained some
other items such as multiplication tables, which we shall examine in due
course. Even when the school system took over under the British rule,
Subhankari continued in the arithmetic teaching of the primary classes, and
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this persisted even after independence, until the decimal system rendered
the system superfluous. The reason for its continued existence in the post
Pathsala phase was that on the one hand the traditional units of currency
and measure continued and therefore Subhankari remained relevant in some
respects, and on the other, the verses posing arithmetical problems had a
riddle like charm that were supposed to constitute a suitable medium for
the instruction of children. Subhankari, Santanu Chacraverti, 2007 page 2.

20.a) ‘Koili’ is an ode that is addressed to a specific audience. Thus, it can be
seen as a ‘khanda-kavya’. In this genre of the kavyas, one addresses a bird
or some other aspect of nature, whereas the intended audience is someone
else. The bird, in this case the ‘koili’ or the cuckoo, then is supposed to
convey the message to the intended.

b) Chautisha: A chautisha is either a song in which each couplet starts with a
specific consonant of the Odia alphabet with the succession of the couplets
governed by the order of these consonants in the alphabet; alternatively,
it is a song sequence of 34 separate compositions where each song starts
with a different consonant of the Odia alphabet. This is a very popular form
of composition in Odisha. The total number of extant chautishas exceeds
five hundred. [Cf. The appendix of ‘Rekha o Rangare Chautisha’ (edited by
Sudarshana Acharya, Bhagyalipi Malla and Gouranga Charana Dash; 2008)

21. ‘Kisora Chandranana Champu’ is arguably the most important
composition of 18%-19" century Odia poet Baladeba Ratha, with Radha and
Krishna’s playful exploits as its subject. It is a collection of 34 individual
compositions in different rAgas.
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PR Q0Q; AR QI 2129 Ry QQeQ KIRE, 2eIQl @fed JIRE - 6a7E
R181Q ARG (9Q! - QEQA) - 2| G816 GQUIQ JA°6!l 9& ALFEQ ATAY| AR
RALIRAIAR, 6AGTEQ QL] YIERRI M, FEE FTRG AL FACLRAIAR|
I8 98 SR I6S A2R G6L, AVRIR AT | ATMIQ ATNIG 6968 2IIAQI,
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2 / 6899 2IRIQ AIA(QR)Q 2I6F AQILQS *QAAIQRI | LeIl:

AR, YVARR, ARG QLS AR, Y @FF AR, ORI o, g4I
QAT AR, 208 QAT AR, 6IRHE AR, ACIVTRR, IRTIRIQ AR, UGAUIRR,
AGRIRIR, 9YQ AR, RN, FFNQ, PEIQ AR, ALY 4R, 6ANR°T AR,
QR AR, AGQI AR, FIIQR, AIYR AR, IS AR, PR AR, VGRS AR, AT
AR, 6AIHA AR, 6RARELIR AR, 719 AR, 698 AR, HI AR, Y8 AR, UG-
o 97, I AR, 99 9F, 68RAR, ATGR, IF-AQ AR, FIEMGI 4R, A19e-Ad
AR, I992 @R, 1UQS @R, J2R9d AR, AI6HG, AAGEIS AR ASYIG

NQ°, @ 6 QARG AR AR 3 IR 2RISR IS AF6R IO ARG

Qell: argw, oI (IR argw), SIsd (210 arge), e (631R 2IY°R, IR
QlgIg), Q8 (9I0LIQ), 6aI8 (YR 2FIQ @8), 6QIRR (VG 6aIF), @AQ (562
@Q), @°¢8 (Q92IQ), G (61 9°9)), Y@ Q4 (SIA !F), Yagd (63Ix G4
Q@ F16/N9Q (A58 99), QIT (621G A18/9a9) |

YR AR ATQ AR €1 A ARG | YR IR qé QeQ Q494
Qell: 99, 946, 99, 499, AYS, AY, 790, 69IF, LS, §°¢, T, AR, AFS,
o1, QUS|

\q@°, QY ARIGE TR FRAGAIR A@F AR IR BgIE (FSIE) eamiE
(6TG14), SRR (294)), IR (FIF) 99, /AR 9@

QRAR AIFQ VIR / ATL,; I, SR 8 G AR ARG IL° FRYIKRAIR
7918 9RagEq A FIGAIg IFR1 9G°, @64l OIF IRRYER AAREQ FISARL
d6Q 98 F2e QF QEq U AIALIg AR 6QIM ISl QAR 654
JE0RQY @ER B ARIF! AICAY 6QIM JERNR HERIQ QYA VISAINT AR
RCARLS|

FERGI A6 AGRER, QG ASRAN, IR USFAN, TR 62RANI
95001 QY Q1A ARSI FIEIF RIESl, TRl 6228 FIAAQ IR AFTFAEIL,
QIRG!| €lIg 62 F1Q8] B2 AARIG CI6L| FRIA RIANYFF T4 F6al TFQR
FQEN @aQl 98 949! F190 6298 J4 8 e Y@ G928a JIgll ¥& AIgIq
d15ge @aaIq 96e @AQ7? IFl 9deRaI6e Ia d9Q 289 JIRKIRgE 2299
ARl ‘B8 6A7IRFAIR 1 ANIQ QT ‘QA6RI'| 2217 YT O AAAMIR
@2l Q@EGUI QA QLG 62T V197 AFHIR 2RI AGAS RIS
NAG ALGIFIR F19R6Q QIZR F65? 9Y AeQ FeTN @da, F19eQ8] F19aQ
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Qe 8 9eq SALIRAIRS FUQ? AR JLCUIN I8 A6, Ia IR,
Q919 AIGEQ, QIS AISIER, ARFA AIHERA A°6VUER QAR AISHER | B AIHER
FOIEQ 64 U6G UL 2T, 64 ALFEQ FRAR| FAUIEAR | IFETMIQ AXR
QIS G AAER 699 AR AR, AR B LR CTRAIN 26N, P61 NIFAS!
9@ Q| 1994 QiG] & 2R QIE, TR 6IRIFI FIZ] T AFAS F6Q, 64
Q°Q2Ql REIG, FEIFQ FFIC| GEIRAIER FTRGI AI°CIEIR 1T Jog 9883 604,
ATERI 62108 AR AACRIIA WA F19, 4, @I, §F, @49, UTQIQ,
QIo, 2eeueq 9Agd 2I9eR|

Q86 B QAT AIER QAR ARG QAR F2A6F 26e1 AHYI AAEIN
QY 2RI ITSRAEH HIIGRY 98T 61IER 568G, Aale G 6RUIGARIR
YR AIJFA6Q YIRS @QS | Kell:

0. (@91, g9, 98, FANIQ, LI, ASND), 9. (9K, QIg, 62Q), N. (AN, |2,
ge), ¥. (99, g9, 6918, @Y, 691F, 699), §. (1L, ALY, §9, @B, /9),
9. (8¢, adrd, o9, d8), 9. (AYQ, @9, 94, 99, 19, F1d), . (]9,
Qg, 99, dIge), ¢. (?LQ, 69ll), o (T4, 2AQIQ, @), €. (9Y), € 9.(AIg,
QRIQIE, Y4, gR), M. (AR, §F), 0¥, (AL, §IK), €8. (52, €9. (R, 99),
R9. (GQIQ), ’T. (gQudl, JYG), Q. (GYG), 90. (Qd), 9¢. (ARASIQI
Q9E), 99. (F6I1 99Q), 9M. (gR), 9¥. (2AFF g%K), 98. (JAAG, 99%), 99.
(RRAVGN), 99. (|1, IT. (BEES), 9¢. (AK), No. (Qgel), Nne. (A1),
N9. (AR), Do. (BR), Mo. (QUY), oo, (6QAR) ARIG

CAGANAG FUQA 2’ YLRER LA FALIRE, IR Y@ AL

QIR QIFER F16Q VTN g 7 QIT 6 I
Al ARG *ER YIREN UG A0 2G 14l
JET QIF 2694 9FAG | O OR 6R6S2AQ MY !
FJOIREm 62199 ORAIR | @G QIR TREA VIR (6318 QR 9 9%)

QEIe6QIYER UM MTR, YESUR VEIFR 69UG G686l 66l /T, ATICRIQ
3 QERR A°GARAER QI AIF FEAIT 6QIe] QIVIG ARNGER TG B IRER
QAd8| 949ee @S0I6q, AL AUNYLR: ITIRYR, ATFRYRD, 6aQIQ,
QI RIEAIT, 6alER, AR16AIQG!, LA, *RUISIRLAR, QAYRYI, ABTRIF!,
QARICAT, 691Y, ATAE Q&I QRUITI ARUIR J1PEQ JE KA, YA AR
QAUB QISFIRG| SIFIRIER AFFAIRER QIR QYA ARG AT 4o §5,
g0Q Ga 8 Tag 951 AUl 969 JLidc] AsIde 6907I6al I9ER AR
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F1611 AR 2T IR, QUNAS), 6QITFIR 9G° JIYT SRR 62RE | BF4IQR
QIdoRAIce T QINGIA JAHRIQ JERY| 68aR GG 6w, A109eR 62Ia8
AR°QRIAEQ AELAB| 604 TR - AR VA ARY PLIEQ F1-l 1T Al
QIeB| U6QIEN QErRAQ 2I6A T QIAIGHR QIR KAAIRR AF PR
QIFSINIYTRER AF JORG el g8 268198 QORI N2l ARG, AR
@°¢ GPIR16Q F1d FIFNR1RR] AR AQ QYT ¢

JEegeasa 94 Al J106Q, RAQ @F JEAI 2R REeR 6126 QY
QG AQATE, Qg QYIS AU IAR 62RIQ KIQE F12I QEE | FIQY TRl /
QIRQ 3gF &Y, UL KA A FBF AIGIG §EQ A1) 8 RS, QIR
6Ql QAN A FRQ G TEAERER ALV U1 T YIRS 2I6e
1Rl REAIARN FEIPQ 9T T, 3G AV AIRRR TMAGR AL
dell:

@RI 49

AeIdel QIEg GR6Q 2R VINEIT] AR J& Asl Gél 6QT QIFQ 86Q
20 QIF6a8q 9 06a g8 a4l gal anIdal Qdg 2R € 86Q g8 QS Aele
GEQITAIR JEITR AdIZl 9T CQIITR Ro8Q AR 94, 666a 698 AT
QAR AHMIOIQ 9G 99 94, 636Q € 08Q 2E6M, 699 VITEIT A2, 623
aQIdel Qudl

9@ AQQI QUE M, N = 9.9, 9X90 = R¥o Q, +8 = €., NX9e=
INQY, [+9 = R.Q, RXRE = RS QF, RYO+IN+RE = 98, 9R[+R0Y
= 9.I Q&R ARITQ QUFT 11 I8 QTS M. 8. © QUG 6221 QUF 0IQ AT AR
241 6069 QG @ @A IR ATAFTER G2 Ga ATAQ FGIRR| FIg € 086Q
0@ | AFEAVT AR QUE | (G166 6912 FIQ 9 9¥)

Q806a QdQ, 918, 49, AAEaRI 8 I @UE KRN ANRAS AFE, 0]
AIR6Q 991 FAARAIA! ¢ ITOR FIAR AP, EFIAIFA | 65IA6R
6QAIAFR FRJAAIRI N8 AR 6TVRUAR QUGS QI 6970F @Faa @il
(354160 IRl 633RUC 6210 69 ARR AR, FNGHIY FIRIQ AALASI| 2R
JFRIOR, 97 AIUR 8 QB J80SIAYLR HISE 6TVRUAIGAII 6IQIFIER
QUIRR6Q §I98dia @0d AR FITA FRAIP G288, FAR AUANLT GG
@088, @@ 99 69988 - 1 AaRQ AR 988 2°R9IY6R 98 AR 2IASIR
R 954I6Q QII-§B-60IAT-6AIIRE Q62IIRAR BREQR, I 2RIIAER, QIR
JIEGR AAAIQ AAIF *ALE | I, 691U QBT UL QIR A°Gl EAQ -
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‘g1 QRIQFEQ 6063 691 Y6m ARIE], JeIFl 69111 198G SR 66
6AlIGN, GR1C 6Q6M QASTIT, QR1LL QM GACTIT | YR QI *@Q G2UER QAR
62@I €9, 00, 00| 6R6G 69T A°HYI 626R RISA

Q@Q: ©9,000 (G186 6QIg AU o / §%)
@ Y49 TR NS ISR £ ASQIAIRASA]

QRITRER g6m €9,000 EQIAT GaF 6QlIAT QBER 0T IR 6Q6M, TG1A
YD QQ 6Q6M 20T, AIOT 2@ G716Q 68IRALY 66lIdT QB] 6960 QAR
6Q6m?

JdeIel g4q BRecIa 696m M9Q 629

QLIQEA Flgdq R 9, 00,[M 00 QIR 6QEM| C9lAIANRE L°GHI A6l JEUR
6911 20T A°HIIQ ORI FEIEQ YAR 6QR6M| 6Tl A°SHYl 696G

6@ 96 QIARE 1P 9QG4l dIglq 2IF

QG @g°IQeR

dIgIQiel 2°6e @d A0 QERead!!
6719 g9t R2J6Q @66

JedR Q1R @6 671I6E @ 29
@02 Q1T 671160 22Q V6| 62

ASAIEN, KIS 6QUAER 62 YISRIR
9 ¢] A5G 694, ARQ 2GR A

960 9@ 2RISR 6a6m 62 191

QIZ 64 26m Rl 644 @ AId6R 2Q
@EM 6QITR 64 AFIER

N ¢ 6RQ6 6918 AR B 60 ARSI
Q@R AR 6294 0I6Q 64

6c12Q, 22 2 QG FIF
256 RPEQ AR, 60196 IR AN

6OlldImR Laf 8Llm 62191

CRITITTAIFIER Q8  6RIFEE 621R gl
@64 g4 @6m © 6RIGR
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AR6M Y0I6Q 2T APIAB 69F T
6QQ0I6Q 2SS 67129 69l

6d 6QIREM, 67I6E BIF I 166 GI6m
QA6er 686 QIR ARR 69lId QTG

NOIQ g6l DR @6m 62 19 |

@ 69111 IRIQ AR 62AIRIQ
Q4 QAR 693 AR

Qg Q1698 AIf  gF QIR 699 AIg
4 Qa6Q YR 92 AIQ 69

QIF 4Q, IROIER 601RE Qe
@P6M 6960 g, 2IRTEN 6260 AR

64lmEm QAUNYQ Q@M 6 1%

gQ: 649G €lI6Q 649G QIR AR KA Q2R
OF@ deia da @9
60 QI QIRE 600 HIAN AR 6960
FeIRd AQ 0Nea

6Q 2| 66@, 20 6969 QgiRl dag
Q8 dI6Q 69R 0@, ¥FAUT QUAYS

neQ A6 AR |
AR 64T FERQ IRIQ SLAFIR| HAMI Q41 QICRRA AR 9 2O ABRRAAIR

@ IS QAR QI FlIE I Q6 SN 67 AR Q¥ AIRI I Al IROIER 2IRTEM
6@R6Q QAR FITQ RITS|

AUQUS: 62l QR ClIQ G8l NRIQ QF QIAEQ 6RI6A 9 01 \6Q 62l AR © Gl
QIR I 0 QIREQ 62I6A 9 Y1 ¥ IR &Il NLIQ AR QINEQR 6RI6A 9T 1969
QI 5@ Q6Q 62168 991 2q AR 28 62l 9 G, Fdl N AU, 62162 8,
dall ¥ IR, 62162 ¢ AR, ¥RIQ 648 61 J9Q 29, A8 [ QIR, &M o
QRR6A RITRI 2IAR (960 64Ig YR IND, AG: 80)I

697 9198 928, 9g 086 de 8 98 QUIARI A Q@81 QBAIeR dow
Q2II6Q SHITM B 69NIG FRIRBE | AF TSGR AIFIAS B ALIRIAS TS YA
Qa4 Q@81 2Q ARINEA 63QY A°HYI FRRF FALIREF| 69151 FFEQ K661 OB
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2918 RIAIR 991F 687 QF 69a8 | AdadIR oA AIdRI AGIS AR
Q8o 0@l - AAQ 4Q - ARG

QISAIER YIS FEIRE, JRIIQ 0RLAIRG 6RFEE, JIEIER ANAIGLRQ AR
kI 99821 986q FI6TH AR Ag TSGR 0RF4I B 6RIAM 63R1g FeQ
RORE I PRGAIGPRIQ ANl BoQ 2RIR| JIY J6RIR FHIG JEIeR QG4
6NYEE| 6Q9ER 6ATIAFR ‘2YAR! A4S’ 2297, 21, FHSAR G SIY
Q%! RIRER, AR TaY 2R 6QRICIR KFFIER 63IF 6810, AT AIGRER
Q° Q97 B AR 6RTIQ G 6RRAIZ| 6991 QIY, TRF, ARVG, UASTIR
48° QARIAT 0RGHIgER I8 AIdecIa gond| 62600 9204 J80a fag
QYLQ IQ° QF 9QGHIEQ Qg IRIa Jdie QLR IR 9RGHI, 64l FRG4Il
(Q99)), BRI PRGHI, AFEAIZ PRGN, AVLQ FRGH, 2RIMETF 9RB4,
QARG QG (AQEUIF), 9EP 9RG4, Y AU QG (ARVQ), YA
0RG4l, 9F-QAIR RGHI, MLl SRGH, 6RIC1 FRGHI AT Y8R FIAR 1.
2°A60IRI PRGN (ARRY), FEIG 9RGAI (FFF), FIIRRIR QG (691 QIQ),
dIO QAFJQ 0RG4I (6991 QIQ), BSI AHIF SRGE (A1), AT 9RGH, ER
QG4 (RHAR), IR FRG4, UAGIIA PG (UQEIIRIQ), FRERNI FRGH,
QARIQ 9RGE!, AF A°VIQ PRG4, I QA FRG, IO ErR FRGEI, §IG
6QIoR GBS, QAR PRGBS, ARIYGT 16 R4, ASGY R4, HFAG
QG4 HFIERIQ AT YQ° QRIIFIIG 6AHIYE GG GIdie 48 SaaR! gDt
J60iR R4 665N 66lIN QIGIER MR FRFIARE CRGE IR 9¢ @RG4
601G~ 66lITN VAR Qe 9F UL AER], 60N QAUTYS IQ° 66T g9a 99
B AR NLIQ ALR-QILR G&l Q-9 B TR (AEIS 6218 g
9M9) KEYMY AREAS QAT FETIQ FFIFR SQ LI ATEAIYIA, 718 FFR1°°

0RGEI QUGG BIF IRIFINER FEICRAICE 2y 6MIegdY QIU-geag Jeaial
RSB 629G 6QIR (UGG 6QIR: 61 641 999, GIF 611N AFFAIQ Gl 62l
3R 9 9 € 0), PRAGT (FEIG PRAQT: 6991 QIQ, 6l I YA BIM 9 9 R 0), TIRQ
(@ GTIR 6MEl: 2RI ATRIAR, G 69 AR - 9 ) IQ° 6RIAM, (I 64l §°
999)1 g2 TR 6ANIQ FFY - F68 FALIRQ FEREER 2R G AN
dIglg SR JGRIG 6RYEI G2l 6aR6Q JERIHEe QINEAR K98, ‘WUt
gel8l 98, G0 609, @29 641l R2Il' JISER QEE, AYIT IGH 6Q96Q QFEM,
O AYILRER J2EQITIR 6960 G7 AT AT gFa AL FAUAIRE! 2!
2Ie QORI IAFAIQ AQILAE! 6QIaR Y@ ACYRISITRI 6RIaRNg ASYRIA
@46 g4 6RIRR 67, 6CRAYSE QIS 696E 6069, GIQ BRIFAIR 2ITQ 6R6ST,
6ml 6|

47



65106 98 QI
98¢ aIgRda edaIae Fead!

A @ 8I06Q, EAIRTS IM FARERETQ 6T QL8| Il UIRG-

@2 Q&@ QI8 63, M LARERE1
6Q G0l 2°q G8 I %8, 6060 o 6918 FI1& 69l
M QN6 (366 6912 fQ 99 9)

6RIAM, 691 B FAIRRECRENR JEAUIRIQ 628 USRI

g8 QIeaIeE JEerad AAURARIAIR ARIGAIER AYIREIRG U AR
@082 gg AIn 99Ian, 98, G198 6 RRIRIEN N9 QeQIR AR, A, QS
$9Q, QAUE B FITQIGT I8 J6AT RAUURT| 9RG G6ie 69126Q AXR 4,
gg 8 AARING SHIFISRE B QARIFAE! N8° 63ITRER AIRIAGT 6 ARISeTE
AR QI RE2IIRAFY VR FALIRE| (FI6E6QNIY Aq: 9 9¥) 62T FQuIQ
Q2RI FRARIIR 69Q QUISHIR AR IAGIE AITHIEYER YRR RS,
QIel AIPEIRT 9Q° I JSORAER 6QE 65R1Q F68 K68 AR QAL

e @EYERq URYSS G688, 9P JE6m NITQ, AEE 694Q @2IQ A9 |
g6oie gq Qo6 6aIcN IRdN 2Z1 QIRIEN g8 99198 Ie° 9YIAe0I
AARIS 2T AR g8l QIR @68 SIS JasA A1, ga Alifsa Qall
48, QATINCA 81 621 AT, B 6SIgE | B0 Ad, AN AARIIGR QIS
AARIFQ AU 691IF VIR PQ AR FEQ FIG AU 6SIR AEF | 1 RAIYER,
94, FI9R0 g6<| PR B ARIFS AAAY G AAAY ATRIFR Q1AL 85|

JI% Y60YR GIEI0 F6Q 2T AR2AQ K|

0. QBRI IBAIR IR AR 62 AGIGS 62T U1 FA B TR A FQE
AIGRIQ A Y G| G Y&l 696G IRIA FJRQ KRGS, 6996, GRS,
9998, AIGH 6R6EERER] G, INIRIR AQIE G AGUR @ 998 QYR g9 Gl
QI6AG 71U 6RYETRT| 698 A 61 M NYE, A8 AR AR

9. 2P ARISANER B 22al 6QIRGER Qe @Q JIRSEI AR 8 AEQ
2091 988 97 Aeq 6TQat] AUIFE 688 62RAARRI 2l 2T 69RQ?
62168 Q¢ QIR TQINIRE AFe 62088 | 6ANINE IR A& Ig6a A
2Iga% | 6TAQN I6Q 9T FIGIR ARESIY *RERRAAZ| 66115 FEIFEQ IR
Q0Q @2l 1Y QEF|

0. 6R60 UFEQ ARUFNFE JIERIAB F1QRQ @2l AEF | 6Q7N6Q IERIAURG
98 (oIee 28 986 AIR6eIda § 6erad|
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¥, SROEQ 9@ J96Q @68 QIAIQ AIRL B AL - Q@ IR ARG Q1A
SR 621N QG 651931 T2 gea1 8 AILOIAI AIG & 2gedl Alg 9Qde!
8 @uId0! - ARG 969! RIS AFEY A6a FIZ1 T¢PeN & Aa §eag QIR
QIR ALRIE FIAY 62RRE! IR 8 IR }AG AIGER! Jal AU
QIFR AT 6TEAD 6Q6Q 61N @2l 69R8T|

8. AR 4@ 98060, 964 49 TINg ISIRER, AIQ2 6RYER, 671l YR
QAQ 699 | IO 64 2IFl ¥19R B ARIR, AP Y& QILACIq AINE KAG|

Qg 60186Q 9IZE 6RIRR B IIFEY @R 6 YRIAIR, ARG G TRl 6 Q1T
UINRR gA°9 Q@G|

9. QIZEIFIER 69UQ AQI QAQ B AREAIAT AN 8 ARIQE AGSAIRE QAR
QR P28 XA PES| Q@ GG

9. QUER CIf TR F@A JRRAINE AP QARG NARE, K68 6AGR
dRISIQ QU F6R, R QuI6Q 636 ARSI AIdl FdN] 689q QILl @62,
Q2! ¢ AL AR

. QIFIAIER UIR6Q QNG FdIQ HIFTQAIeg GaIB] A6 @, a3 2SS
AT Il AFRINAER 1 AF| 9PQ Q2RI FGY AR I ARIAER
QI2IQ g8l FQAS @2 | GQAQAIR I TS|

. 6Q60Q JEIo6Q ARINIRE AARILSIA OF AU Q]I 2id GdeRAIea
godel

0. Qg G&ie6a AR geIw 6418 F19ea g Q@RI QREaIT fadel gy
oG QIREQ Q1A YA JALeq PR IR 8 JAE QIR QIR IRIQ AR
8G9l 1 0Q-R@Q GG 4@ FIRIFIER ¥E 9@ J9Q AR QAULIRE | GF1Q!
RINEQ K4Q 2IQ FGQIQ QI | 2IREQ 696C @ I6E FIGQ| GIRl TR UREQ -
QR4 QAQ B R, G R 8 AT VGEQ T WIKE| UIFIY AERFTI U6ARETR
QULIAE, QA FYA°SHI FQAE QA

0 Q. 68IRARY 6QININIFA QBT IR 6941 G IREQ IR 2R TR gY
60 6919RgR 64, AR 6RITAWR I8 8 TRTIAR GI9Y 19T 4G10
@90Q 67193 JRd 6aI9 AR QIZI

R 9. §198a AQ e 8 9@ QAIARICALR @F 94 FI6e JRYLA AHQ| 19Eq
JAP6M BRI 6599, 69Q G 9ID 6991 ALUIGIRQ Y AV 6LIRAN|
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86 I@ GOR QQYl, 604 low - RAIRE AR MAQ @ IRl GaUQ
RALRE | 9T VRO QUFQIAR FECRACE AYE JAUA FASE! AN
QITQIAIR 6QATIRT FRIER 6a1geR | geaIe 98 @88] 699d,¢. AIfeR
60181, IQRYEN IFQ AUAg 0T, AG6A FAR! Glg FRE, AIT, I8 HIR
Q088! QaId gaen Jdig 699el JIR GIa AUAY KISl 6966 G96a 6
goeI9 QIelg e ¢IRQlq 6TIPIRRI Q9L JARa 936Q JINBEI 6060
Ga6a A2 2Ie1Q UG AT 8l Q@] I°@sdIgl, 2°egeR 8 ARAQIQI
QAU AR, Y2 AN PR QIR QTN 6REC I 6QES - 6T JFANFT
C1RI6Q 661G

69960 FEGR AFREQ AFER IOP QLIVIRAIRG, B 6907160 FUe 98
AR 99 6 ANUILR 98 @ TR 604 ATRIRSIQ FEIYE! 64Q1 QAT
IR6a @Q6m - 1 AU Q@8 Ad gIKl SR 994 6R9R 692 ALIAAIFA!
Qd - Q419QdI6Q QTP 9Q°, AT-QE-AAAIER € ARRIIR| BFEI6R QAR
Q&046IYgER6a T 9eq Kall & 0Fa |

91819l
0. BG2 ALRQ RELIY, AR AL, R ¢9Y /I Ro9-Col

9. Q. @ggé«a AEQS I0IRR16Q 6HITE UHEIT JRIEATER O IR QERH

QEg, FIg Y2l QIFRIL GRAA (91 QR6Q QLS 628N 6@ K.B. Tripathy:
Evolution of Language and Script, 1962, pp.261, 311, 312, 321 And Subrat
Kumar Achary: Prachin Odia Abhilekha, 2024, pp.43

¢. @& (Cypracea moneta) 2o196a 122 8 AFRQ 9g @Fca aaid
Q@GIFRIQ AL, QI A NG° RAG°E FSIN1Q YU 6RERIT QIREQ A, B4
6 2IATER LR GORR F1d 88| @A, B9l B KRG IR QYR AR
@5°2I7] 8 299 9] 'JI91R QIR 9 a9l §199 AERFFIER A% KG8E |
6QCIRE AICRIRIY AR @R, S AR F9F IR YORT AHNER YR
QA 696w 1894 - The earliest historical reference to it is containd in
the coper plate grants of Subhankara (second) of the Bhauma dyanastiy
of Orissa” | Q696 ARG JIAR QREQ Bl 91 IR 62IRS! AIg
ARG - ALY BFAILIER 1LIg J28 @R LS| JGIQ @A8E| BFHI6Q
ere9/er Adelea Q0L JIRR F6QI9Q AT RIS 62A8 ‘@G |

The coper coins were not at all suited to the need of majerity
of the people. Both from pratical and sentimental points of view, the
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superession of the Cowris by coper coins with such haste was most
undiseriable, the best course would have been to introduce copper
coins gradually along with the cowries an supersede the cowries after
the people had benn accustomed to the new coin.

De Sushil K., Cowry Currency in India and Cowry Currency
in Orissa, in, The Orissa Historical Research Journal, vol-1 and 2,
July 1952, pp.1-10,10-21.

9. Subhankari,Santanu Chacraverti 2007 pp 58-59
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About two miles to the north of Dantun are laying the extensive ruins
of the once famous Mogalwadi - xxx The native point to this place as
having been the site of the god which was built by the famous warrior
Vikramajit. xxx By the side of the extrance in the Mogalbari from the

side of Dantun is a mound, generally called Pathasala of Sasisena.
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Karana, the offspring of a Vaishya father and Sudra mother. Their
original antenstors were brought from north India by Yajati Keshari, the king
of Orissa (A.D. 447-526) to meet the demand of writers and clerks. Karana,

B.Sarakar, in, People of India, 2012, page-828.

History and Politics in the Vernacular: Reflections on Medieval and
Early Modern South India, Rao V.N and Sanjaya Subrahmayam, in, History in
the Varnnacular, 2010/8, pp-36/43, 58, 65.
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R9. MINIQLT QIAQY (|

RT . The latter consisted of essentially verses of two kinds - first, those which
once memorised and understood facilitated computation when working with
indigenous units of measure and currency, and second, verses that posed simple
mathematical problems. However, the Subhankari manuscripts, although they
consisted primarily of such verses, oftgen contained some other items such
as multiplication tables, which we shall examine in due course. Even when
the school system took over under the British rule, Subhankari continued in
the arithmetic teaching of the primary classes, and this persisted even after
independence, until the decimal system rendered the system superfluous.
The reason for its continued existence in the post Pathsala phase was that on
the one hand the traditional units of currency and measure continued and
therefore Subhankari remained relevant in some respects, and on the other,
the verses posing arithmetical problems had a riddle like charm that were
supposed to constitute a suitable medium for the instruction of children.

Subhankari, Santanu Chacraverti, 2007 page 2
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