A comprehensive catalogue documenting 244
palm-leaf manuscripts written in Odia that contain
mathematical knowledge. These centuries-old
manuscripts reveal Odisha's long-standing tradition
of mathematical study and teaching, spanning
thousands of years. The book goes beyond being a
mere catalogue of mathematical texts. It represents
a unique intersection of mathematics with Odia
language, literature, culture, society, and religious
systems. The manuscripts contain mathematical
formulas composed as songs in various musical
modes - desighed for students to sing and memorize
- -accompanied by prose explanations, story-based
problem-solving, and numerical puzzles. In essence,
it's an archival work that preserves and presents
India's mathematical heritage while demonstrating
the creative pedagogical methods used in traditional
Odia education, making it valuable for both
understanding historical mathematical practices
and appreciating the cultural richness of how
mathematical knowledge was transmitted in Odisha.

Gouranga Charana Dash (1957), remarkable blend
of creativity and critical scholarship. From 1979 he
has been teaching Odia language and literature
at various government colleges and universities
in Odisha. He has a distinct identity in the field of
folklore and cultural research. However, the most
notable aspect of his scholarship is his untiring
effort bringing out the knowledge preserved in
palm-leaf manuscripts and periodicals, and their
scientific and critical editing. He is one of the few
well-known scholars in Odisha in the field of textual
editing. Through personal initiative and with the
cooperation of like-minded scholars, numerous
ancient and medieval literary works, as well as
the collected writings of modern literary figures,
have been published. It is said that-he is one of the
foremost among lovers of palm-leaf manuscripts. At
present, with the assistance of other colleagues, he
is engaged in preparing a text-based critical edition
of the Mahabharatha of the fifteenth-century poet
Saroladas.

Palm Leaf Press publishes works that aspire
to reimagine social, political and intellectual
transformation in South Asia. We center voices from
the margins that pay attention to the concerns
of working people across the dynamics of caste,
class and gender. By challenging the hierarchies
between thought and practice, our aim is to make
available the rich and diverse cultures of knowledge
to non-English speaking reading publics. Firmly
committed to grounded research and open access
publishing, our publications bring to light primary
materials, pedagogical resources and critical
histories in vernacular languages.
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Knowledge and thoughts of a society are shaped by its labour. The aim
of this book series is to break the common belief that most traditions
of knowledge in India are from Sanskrit Sastras. Rather, we demonstrate
that knowledge is produced from the social practices and working lives
of the people. This series examines sources of written knowledge with the
critical lens of history. Our effort is to place these sources in the public
domain based on the principles of Open Access Publishing.
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During Dr Senthil Babu’s visit to Odisha State Museum, in February
2018, in a discussion | was asked a completely perplexing question by the
Superintendent of Odisha State Museum, Bhubaneswar, Smt. Bhagyalipi
Malla. To put it in her own words “The French Institute of Pondicherry
is interested in preparing a descriptive catalogue of the mathematical
manuscripts stored in the Odisha State manuscripts library within four
months. We are currently sitting with Dr. Senthil Babu, a researcher
from the French Institute of Pondicherry, and Dr. Sailen Routray. This
catalogue will significantly enhance the dialogue surrounding history of
mathematics in India, and it begins in Odisha”. Honestly, my immediately
reply was ‘no’. | declined it not because | did not want to do it or due to the
shorter time span offered for the work, rather, it was because of the lack of
my confidence in engaging with manuscripts on mathematics.

However, it was Mrs. Bhagyalipi Malla, Dr. Senthil Babu, and Dr. Sailen
Routray who persuaded me emphasizing the significance of such an
initiative. They mentioned about plans for a nation wide archive of
mathematical manuscripts, and it would be of great inspiration if | can
start it from Odisha. | tried to convince them, as the student of literature
it would be an up hill task for me to prepare a text of this kind, and a
mathematician should be look up for this purpose. | was told that there
could be a list of qualified candidates, but apparently most of them lack
the skill to read the alphabets inscribed on palm leaf manuscripts. So, |
was convinced with the reassurance that my role was simply to show the
fish, the way to the tank or the pond. Rest shall be handled by others.

To be honest, nationalism may be a destructive ideology. perhaps
sometimes, it can also make some sense to do something for the need of
hour.. | accepted the challenge with great interest.. My journey began with
a discussion on mathematics rooted in my own province —this thought
clouded my judgment. Though, earlier, | expressed my helplessness and
inability; considering the significance of its contribution | had to declare
my willingness to undertake the task.

The work commenced in April. Once | entered the treasure of manuscripts,
| was amazed with the resources all around me.. At the same time, was
troubled by the fact that how could such a vast and unique resource
truly be nurtured in just four months? So we extended the duration from
four months to eight months. During these eight months, | fell in love
with mathematics. Throughout this period, the communications and
discussions at various levels forged many friendships. My Friends at the
French Institute in Pondicherry, Dr. Senthil Babu, Dr. Devi Prasad Mishra.
Mrs. Jayanti Rath; the Head of the State Museum, Dr. Bhagyalipi Malla,
Superintendent of State Museum. Mrs. Sulata Dey, Dr. Sailen Routray,
and Dr. Savitri Dash, who collaborated with me on the textual analysis



from the manuscript and in the preparation of bilingual catalogue became
my lifeline. | hold them all deep love and respect for their contributions.

I should confess that | am a person of literature, not mathematics. And,
| owe thousands of thanks to Dr. Chandrasekhar Hota, the Secretary of
the Odisha Sahitya Akademi, who ventured to publish this book with love
and sincerity. But then, is there truly a distinction between letters and
numbers? Of course it is entirely opposite and unrelated. This was the
perception that existed in within my consciousness. This dilemma weighs
heavily upon me. Once the initial proposal fell on deaf ears, | thought to
produce this catalogue with a definite acumen of mathematics scholarship,
which would be needed. Inputs from mathematicians are crucial for
editing. As reading the manuscripts and participating in academic
discussions on mathematics are two distinct entities, so | presumed that
discussions concerning mathematics must be conducted by someone
with mathematical expertise. Since, | reluctantly agreed to proceed with
the help of my colleagues, | felt a persistent sense of awkwardness and
helplessness throughout the process. To me, | felt like a crime, committing
injustice to the discipline and felt compelled to act while simultaneously
burdened with guilt.

When | began to explore the pages of the manuscript, | discovered not just
numbers or letters, but an intricate collection of characters in numerals
and alphabets. The realization hit me hard. | recognized that ‘Bodh’ is the
foundational concept of any science, the essence of which is intricately
detailed. Every scientific discipline is interwoven, and it is crucial to
acknowledge that the root of all science is none other than the alphabet.
This subtle medium effectively conveys the secrets of the world’s creator.
It is subtle because the alphabet serves as a symbol or sign—through
which we visualize the intangible. Making the imperceptible visible and
allowing for self-reflection. Mathematics is the primary means of refined
letters. Consequently, various art forms (dance, music, architecture,
painting, philosophy, sociology, natural sciences, etc.) stem from numbers,
an experience | have come to understand deeply. | further recognize our
manuscripts as aesthetic inventions encompassing literature, language,
philosophy, painting, architecture, religion, and social order. |1 have
traversed a journey that integrates both mathematics and literature;
thus, | find myself neither solely a mathematician nor merely a writer, but
rather a fusion of both. The interplay between numbers and letters has
provided me with a revitalized perspective on reconstructing the history
of literature. | readily admit that the continuous journey of all sciences is
founded upon the divine ground of numbers. | am indebted to all those
who contributed to this journey for making my experience memorable and
for granting me this unique insight. | sincerely hope that the world will
come to appreciate Odisha’s intellectual potential through the descriptive
catalogue of mathematical manuscripts.

Gourang Charan Dash
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Publisher’s Note

The descriptive catalogue of Odia mathematical manuscripts is a
distinct and valuable record among the publications of the Odisha Sahitya
Akademi. Works of this nature were earlier published by the Odisha State
Museum, but the present volume stands apart from them. The source
materials for this book are preserved in the Odisha State Museum.
The collection of mathematical manuscripts had long been awaiting
recognition, on the verge of losing its identity. By compiling this book,
Shri Gouranga Charan Dash, Smt. Sulata Deo, and Shri Shailan Rautaray
have created an important platform for the preservation and study of
mathematical knowledge. We therefore first extend our congratulations to
them, as well as to the French Institute, Puducherry, which has been the
guiding force behind such an initiative. That the intellectual heritage of
Odisha has attracted scholars from so far away is by no means an ordinary
matter.

The present volume had been awaiting publication for a long
time. Any Odia reader who goes through the brief descriptions contained
in these manuscripts will be astonished. It becomes clearly evident how
rich and well-established the tradition of studying a complex discipline
like mathematics was in our own land. In the past, mathematicians from
different parts of India came to Odisha through the medium of Sanskrit.
Odisha, too, developed its own distinctive tradition of mathematical
scholarship. Learned circles emerged for the pursuit of knowledge.
What is particularly noteworthy is that these scholars were not merely
mathematicians—they were poets, storytellers, and interpreters of
social organization and culture as well. To make complex knowledge
comprehensible, memorable, and transmissible to common villagers and
students, they composed mathematical principles in metrical form, set
to tunes and melodies, and narrated them through stories. These stories
embody the religious beliefs, customs, and characters of people from
different strata of society. Hence, it may be said that mathematical texts
are not merely explanations of mathematics; each of them is also a literary
work of aesthetic value. Through them, the history of Odia prose can also
be written.

A mathematician named Maguni Dash translated the
celebrated mathematical treatise Siddhanta Shiromani under the title
Mandarthabodhini Tika. Among the translated Sanskrit works, Lokanath
Nayak’s Lilavati Sutra became particularly popular. Along with the
hundreds of textbooks used in traditional schools (Chatasalis), these
works too deserve renewed discussion and study. There is no hesitation
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in stating that the present volume will play a unique role both in the
study of mathematics in Odisha and in the construction of the history of
Odia literature. The Odisha Sahitya Akademi will certainly endeavor in
the future to publish more such important works.

On the occasion of the publication of this book, | express my
deep respect and gratitude to Mr. Senthil Babu, researcher at the French
Institute, Puducherry; Dr. Jayanti Rath, then Director of the State
Museum; Dr. Bhagyalipi Malla, Curator of the Manuscripts Section; and
all the scholars who interpreted and explained the manuscripts.

Dr. Chandrasekhar Hota
Secretary, Odisha Sahitya Akademi
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Series Editor’s Foreword

The present work is a bilingual Descriptive Catalogue of Ganita
Manuscripts that were in use during the pre-colonial centuries in Odisha.
These manuscripts, numbering nearly 240, are well preserved in the
Odisha State Museum, Bhubaneswar. The authorities of the Museum
were generous in permitting and cooperating in the preparation of the
catalogue. The catalogue is an important byproduct of a collaborative
project on Vernacular Mathematical Cultures in India being undertaken
in the French Institute of Pondicherry in collaboration with ETH, Zurich.
As explained in detail by Roy Wagner and Senthil Babu in their Forewords,
this work prepared by Professor Gourang Chrana Dash and his colleagues
will help to understand the rich vernacular mathematical practices in pre-
modern Odisha and help in a comparative study of similar material found
in other languages. | thank the editor and his team for their painstaking
and important academic product.

Y. Subbarayalu
Coimbatore, June, 2023
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Foreword

Histories of Indian mathematics were a product of a global circulation
of knowledge orchestrated by colonial encounter and nationalist history
making. Processes by which theoretical practices in mathematics gained
and acquired privilege over that of the practical, and the practitioner, in
a caste society requires the attention of scholars and the public. Sanskrit
mathematical texts have been the primary sources for the writing of these
histories. This Catalogue is inspired by a research programme on a social
history of mathematics as practice, as activities done by practitioners
like the artisans, the accountants and the merchants in the pre-colonial
knowledge traditions in India and their transformation during the colonial
rule. This involved the study of mathematical texts in regional languages of
India as records of practice. These texts have hitherto received no attention
from historians as they have been considered either as mere translations
of the canonical Sanskrit texts, or as those that merely applied the theories
developed through the computational astronomical tradition. To question
and contextualize the assumptions behind such a historiography is but
only a beginning in understanding the relationship between the mind and
the hand in a caste segregated society.

As part of this programme, we are investigating the different pathways
of mathematization, where in, the practical work of counting, measuring
and weighing immersed in the complex social networks of the real
world pursuits would become significant. There exist unexplored and
undocumented sources in all Indian languages that testify to a distinct
possibility for a social history of mathematics in India. These are texts
which were in circulation in the different regional cultures and languages,
since the fifteenth century, if not earlier. These are records of socially
embedded practice of computations. Written as prosodic verses, or
composed as songs or in plain prose commentaries or even as dialogues,
these texts show how knowledge circulated orally through the realm of
practice of producers, workers, accountants, a ‘measuring public’ of an
agrarian, mercantile social order, and among teachers, apprentices and
students. Measuring land, weighing gold, computing wages, measuring
and distributing produce, estimating and computing time constitute the
orientation of these texts. In fact some of these texts, such as in Tamil and
Malayalam, classified computational problems into sections on Land, Gold,
Paddy, Rice, Stone, wood and time — not based on computational rules or
oriented towards the stars and the sky. Memory techniques were central to
the circulation and transmission of such practices, helping them transmit
beyond the practitioner to non-practitioners, through apprenticeship at
work and training through elementary schools or ‘pathshalas’ in most
regions of India. Elementary number primers, arithmetic table books
like the Encuvati in Tamil, balaganitam in Telugu and such in several
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other Indian languages, which the products of pedagogic practices in
these schools would then become important sources for the study of
mathematization.

These texts along with similar texts in other Indian languages compel
the creation of an archive to help us study the different modes of
mathematical practice in pre-colonial India. The Subhankari texts in
Bengal, the Kautuk Aru Kaitheli Amka in Assam, the Lilavatisutra in
Odia, the Ganitasarakaumudi written in Apabrahmsa in the fourteenth-
century North India, the Pavuluruganitamu in Telugu of the eleventh
century and the Dastur-u-Amal in Persian from the Mughal period point
to the potential of making such an archive as well as important records
of mathematical practice. In these texts, the producers, workers and
administrative professionals represented themselves through their work
and skills. Their work might have seemed laborious, practical, physical and
therefore unworthy of critical examination to historians. Would practice
then merely mean application? Why is application usually taken to be a
mechanical act, devoid of subjectivity ignoring the social conditions in
which specialized knowledge forms circulated? When the practitioners
did mensuration, did they study theoretical geometry first and then apply
it in their work, looking for an ‘Euclidean blueprint’ of the world in their
practice? How rigid or flexible was the nature of the boundary between
the concrete and the abstract in such practice? How critical would this
mathematical experience be for us to understand the continuous quest for
context free abstraction that has come to define mathematical knowledge
making?

What then would constitute mathematical practice in pre-colonial India?
How are we to search for a method for the history of knowledge practice
that situates knowledge forms and the ways of their pursuit, in time,
locality, language and caste? What happened to this world of practice
during the early colonial encounter when ways of measuring under the
British East India company demanded different modes of practice from
the very same practitioners? How did their practical knowledge change
through their participation in the making of a new colonial revenue
administration? What and how did a different public for mathematics
evolve during the course of nineteenth century under the British colonial
rule with new rules and new schools?

How could computational practice be studied as work in distinct
occupations? What kinds of memory practices intercede with the realm
of work and transmission of computational knowledge?

Early modern mathematical texts, school table books, accountant’s
revenue registers and the colonial revenue administration centered record
keeping practices when studied together indicate the shifting nature
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of recording and manipulation of data along with the changes in the
nature of work of the practitioners and their social profiles. How do we
understand numerical practices as social, in such data-registers, through
shifting regimes of work and state-making?

Our programme will collect, archive and publish regional language
treatises, pedagogic manuals, village accountant registers, colonial revenue
administration records, survey manuals and textbooks to investigate these
questions by plotting the different pathways of mathematization, where
in the practical work of counting, measuring and weighing immersed in
the complex social networks of the real world pursuits become crucial
determinants for the apprehension of mathematics itself.

In a research programme in the making, on Vernacular Mathematical
Cultures in India, we want to reconstruct a social history of a variety
of mathematical practices and cultures in the Indian regions. To begin
with, we realize that it is important to explore, identify and create a
public database of historical sources in all Indian languages in relation
to mathematical practices, so that the writing of such a history becomes
possible. We hope to bring together interested scholars, students and
public enthusiasts interested in the history of mathematics understood
through the vernaculars and situated in the regional cultures, and to make
historical records of practitioners’ mathematics in India available as an
open public archive, as in https://echoes.ifpindia.org and https://exhibits.
cooponscitech.in

The Material includes a variety of pre modern mathematical sources,
which reflect the entire textual scope of vernacular mathematical cultures:

e Manuscripts of mathematical treatises in vernacular languages

e Revenue accounts of village, the state administration and temple
accounting registers that will introduce us to computational
practices of specialist professionals of mathematics at the work
place in history

e Accounting books and manuals of banking communities,
merchants and traders like the Chettiars of South India and the
Maraikkayars of the Coramandel Coast

e Manuals of artisans and craft workers like sculptors, boat makers
and architects

e School and pedagogical mathematical texts

It is part of this initiative that we came across this fascinating and unique
world of such a mathematical practices recorded in Odia language,
well preserved and documented by the Odisha Government Museum,
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Bhubaneswar. We have benefited from the enthusiastic and generous
cooperation of individuals and institutions in the state of Orissa, who
consistently supported this project. The experience of curating such a
catalogue from a regional language corpus has also provided insights to
us, about differences in practices and traditions of pedagogic and work
place practices that involved mathematical practice. Prof. Gauranga Dash
kindly heeded to the necessity of placing these primary source records
in the public domain and worked hard in putting this catalogue together,
and has also in the process, produced an edition of a Lilavatisutra, which
we hope to publish soon. Dr. Bhagyalipi Malla’s generosity and kindness,
together with her able leadership of the Odisha State Museum was an
inspiring experience for us, and an example, which we hope in different
regional archives and museums for our project. Dr. Sailen Routray
as a friend and guide helped us through this project and defined our
commitment to it. | would like to thank my friend and collaborator, Roy
Wagner at ETH Zurich who through a small grant facilitated this project,
and later through the resources of our collaborative project on the History
of Vernacular Mathematics in Medieval south India, funded by the Swiss
National Science Foundation, from 2019 to 2024.

Senthil Babu
French Institute of Pondicherry
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Preface

Mathematics is often praised. Sometimes it is praised too much. The
reverence toward mathematics makes us forget that mathematics can be
useful as well as useless, beautiful as well as ugly, deep as well as merely
tedious, mundane — or divine. By its nature, it is all and none of the above.
How shall we learn to evaluate it soberly?

The praise of mathematics is associated with its antiquity and purity.
That is why historians of mathematics are often attracted to the oldest
mathematics and its most abstract presentations. But, in fact, mathematics
is old and new, pure and mixed, abstract and concrete.

If we look at the oldest forms of mathematics, we forget that mathematics
is constantly renewed — invented and reinvented. If we look at the most
abstract presentations of mathematics, we forget that it is human, all
too human. It is humans who form activities and languages that we call
“mathematical”. It is them who make up rules of reasoning and methods of
calculation. They are the ones who design presentation and manipulation
tools. They are those who try to fit all of the above into more or less
coherent wholes.

Another view of the mathematical past is from the standpoint of the here
and now. This is what happens when we look for what we know today
in the records of the past. Projecting the peaks of modern knowledge all
the way onto the echoes of the most distant past, mathematics invariably
appears as a universal whole. We find an eternal, harmonious mathematics,
because we actively ignore and set aside all the contingent odds and ends
that would set it out of tune.

This is why a project such as this catalogue is so crucial. Looking carefully
at the remnants of a past — not so distant past — mathematical culture,
we can see its peculiarities. Strange ways of measuring. Odd ways of
calculating. Weird problems and solutions. Alien forms of study. It is by
encountering these peculiarities, that we can start asking some important
questions about mathematics.

If they did not do things the way we expect them to be done, is this
simply because of ignorance? Or, perhaps, what is odd and irrational
for us, served a purpose for them, which we simply fail to grasp? Did
they choose a method which is difficult or imprecise, or even (what we
would today consider) wrong, because they did not know any better? Or,
perhaps, given their practice, training and their tools, those methods and
answers appeared intuitive and sound?

If they did or did not engage in some kind of mathematics, is it simply
because it was known or unknown to them, easy or difficult to reach? Or
is this a reflection of their interests and goals in learning and presenting
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mathematics? Did they engage in some kinds of mathematics simply
because it was necessary or useful? Or did they make their choices so
as to manifest their virtuosity and flair? If some piece of mathematics is
difficult or obscure, is it because they could not do any better? Or did they
preach knowledge in this way so as to appear as the venerable keepers of
obscurities and the occult?

To answer any of these questions, to understand what mathematics really
was for a certain culture, we have to understand not only its content, but
also its milieu. Who taught it? Who studied it? Where? Was it common or
specialized knowledge? Was it intended for classrooms or workshops? For
the merchant, artisan, pundit or the bureaucrat? Was it meant to facilitate
one’s engagement with the world, or to apply administrative power via
knowledge that is out of reach for “common folk”?

To answer such question it is not enough to look at some highly venerated
“classics”. To answer them, we need synoptic views of entire mathematical
cultures, especially those that bridge what is considered high, scholarly
mathematics with elementary, pedagogical aspects. The current catalogue
allows us to do just that. It allows us to understand what mathematics was
for the people of Odisha, how it was formed and reformed by the people
of Odisha, before and after colonial times. It is an amazing resource, which
can support a rich and fruitful research program.

The result of this research will not be bound to clichés about the eternity,
beauty and purity of mathematics. Such research will show us that
mathematics is sometimes useful and sometimes useless, sometimes
beautiful and sometimes ugly, sometimes deep and sometimes merely
tedious, sometimes emancipatory and sometimes an instrument of
authoritarian rule. More importantly, it can tell us why some people, at a
certain time and place, formed mathematics in their specific ways.

What such research could provide is not a transparent reconstruction of
the past. We will never know the past as it “really” was. First, because a
lot has been lost. But, more importantly, because we know too many new
things to be able to forget them — even for a while - so as to really know
the past itself. However, even if we do not know it in itself, our engagement
with the past will bring us face to face with some of what is alien about
it. And this alienation could teach us something more important than the
past itself. This alienation could teach us what might be different about
our present mathematics, and about our future too. We may imagine
different ways of teaching, practicing and viewing mathematics. We may
imagine different mathematics.

And once we imagine what could be different, perhaps we can even make
things change.

Prof. Roy Wagner
Chair for History and Philosophy of Mathematics, ETH Zurich
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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,



Ya[[sagaatKallel
98ic agade edeiae deadn

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,

4
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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 linecage
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
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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

10
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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
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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 Arnkamanasa 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 toreligion 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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2edial
(3349169 Q18G9 JIP1R 6 CRIQIR

@

dee 9910 QQIQIe @2 69l QY A°GARAR 6AYFNG | TAA°HIRR
QSN 69, LFARAER FI§e 641 AUl I | AFPRAIRE A ik
G181 6260 6912 FR] AR G AR 6REER AT AR AR A&
LARA| 6QGPR FIER 69IRIAA1 UAYRE 26Teadd, 672 AT AYe
Q2o ARIBFCANE | IRIBFCAAFQ A SIRIRATAT CIEQ QELE
FRIQA G2 (9.6LY 9), PLEITQ YFAIAR (F.64L.e 9N), F192 QIYEAR
(66019 90)| YR FIYUQ 6R6EER 6T UG R 62RAT | A
Q0IF ARITEQNYR F1RIQ AR QS AR, 82 | 6AFRR TGIF, YR
8 671GQ1IYAQ LIS | A RIAER, BLURNVT 2EREQ, I g2 6d
ARAAFFQ FFUR M, MBI YAV | IQ°, AYLARNER 3G RTEQ AYE
QAT AIFNT A°GMI 66Q |

PYLRLER ERANRIY QIARFA AFTS AIRIRSIGER TS ATYR, G|
BEIQ JID eI LRER 64 QEEE | QI6' B AT FE | Qe QG
Q2 @I, HPRIRIAG!, AIRNIGT AIFAde, §F adee!, I ARIS | 97 Fea
d00 69Q @g83- QI UASRIA FIAR, FI§E FIYTQ B 6RITIEIY g1& |
@2, JQETIRF 692, J9IA e AIH6R 29AE QRIE9d dl | AINILSIR AL
6918 62108 JRUE QLEIew Fo10 A6 | 604 AVIGE FBIN1Q 658 QIR
QITQ | g2 609 AR 1K OB, 16 8 IR AANLIA | VIEYLR AIQAHAR
QGIEQ AR | QLRI QIG Y6G QRIS 64, AR AYIQ, FTRAIQ da| TLQ |

217 AIYER QUNE ANR 691 IRIRE, SI6- YU ARCYS | VRS
ga9eas 919 4eqq, AHIAIR, AI0AQ, RAITA, HF6aIY, 986 caae,
6QIF, 6ARIT QRUIFI ARAIa, addal g8, SHERIS, aIgAI0, Q1RA&S,
QUTR, AIOLq dIde 96°g 6UIgAIR 0E8I qdidale, ana Ade Jeue
4QeIg 6318 L@ a9 8 9die J1Fe QREAIT 6dly PN AR 8
91992l dia TRAIANQ FRQEIN 2R A°HIR 6TI6R 621 @I, G I
Q@R Qg A°HR 6012R S1d@ FIR] 6ASRAIRT Gl 284 Q@RI AIg ¥4l @
AdRIeE JaeL AQUdel 604 6nEIe, ATAIQ B 61 638 FQAE AR
96%1 NGPR ANURAIRFTIRI JERdee ¥e° 6QARIRE 2IRSYRsl Jada
PR QORI RIR AAAGE AAG°F IGIRT IRIQ UGS VG QIS QLS|
deIel QIQdl, JEegERa Q9! Q1G] Q1E, QAL JY-JMQ AL QUGS
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QE8, GIRAC, 9e°, QIS AGE°9 JSIRIQI 19 FIQE 2@ JeRID! 2I6a
Qlg, A0S FEIAR B AIFIAIER JId6 @fg 1@ GAUQRER 69%Iq FILaT,
26N AN AQNQE! AT FUIRE: 6HINET| AQIIT YL, IS
@383 g2l gRIa Q0! IRes GIdie, TR B AT - ARR FIACQ! 6Q4!
ASSIRE 690719 RIS Q6| FIEER 69E6Q 64 goae AId 8
QIR NS B NLIQ geLlal G F1k Q7 JIRG! AN ATe (G A AIO:
RIY¥M) B GgAQ TMIPVE(AFYLR: MY GIdIo 9T YLIQ QL4
9pRd JEHAY FOIN1ER BRHIER CFIQ YORR SMI| AIEE TRICASER I8 G
90 AERY QSR F1g, F689GE, 2T G8E 6L AN FSIFRIER
ARG 91 AMW6Q MRYIQ, FEGHIY QPRA AGYIAY AT YT’ 6RQP
(3541 Q6% ARYAP FAI 6396Q AN gRIFS 2IF A6LIF aet AR FREFR
JoRe P98 QERI" 69491 AdFIER TR G AP gGES Tl KSR 6
AR FIAY ALRER NI FAAQAILG] Gl6R VTR B AARURANER
gead Qarlie gat] @a° asfa goele @eell 9@ 21891 6 K16 J9Ia gl
TRIQQ, 6QCN6R A PA-TGSI YAIE 6 YETIAIR 62669 FFe AFRIR
JeRdaie gee @9ad! 6G4Iea fgeal 9de 612gee 2IQ Jaiéll 6@ee
620R 96w, 569 gETe ARG Ne° QIGEIRT, 92l 99Te J8e G AIeHER
SQYIQIGI AR - 691G QARRIER 2IACRER FRRFQ 2dQ JEVAIR FgaQ
QLB AYAP GIEIo, FRIQ B ATRIRM A FIRIGER JEMTQE 6aRE!
QA 2 Qg8 7Ig Gdes QY 622RIZ] 2IA GHS MR G G AR
2IQ QL4

9

Qe @%em, 2 ARIGE 690RI6R Y@ GAe dIdl QI8 | GIgl, 12l 9@
QHYIEFGR QAU BFRIeR @l QEF - 2Q gél e {4, AR 696 O
FARTQI 22l - 2QE, GEIR, 6TFIS G SIS 6a19R AIRJCLRAIGER, A0 689
Q2 PM G621 Qg T A6 69 6763 @, IR2ll 62AER BANE QIR

FIRYHRIQ AR JQU AUARER FHIG8 QREFIT IRl Q@E 1 YL QT G AITEGY,
AF-QIR-R1BEIY, AFIG B GOy, 08 8 AIAGY 99 §ola: 980, 64T,
2IY6SQ QRG] gaT 8 §o1g, QAUFEF PR N FAG QI ISLITD FauI
2RRS| IS AZF FEACIFFAIR Fo2 T-gRII QAGIS 9R& ISl
Qdoa 28 Q6% 69, QUL RLR0IQ LY AR 9 G AR e
QLIRS Ie°, FIGOIQ JQ 628, Ao

SEIGTQYI, Q1@ 2RI AAF-1R-AIGIQ Y6SUR 68F6Q, I AEA FATR]
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@ @R-096 (91 6 22A1F) B A8Y - 98 GJIER J6sYR Laow, 28]
SIY-IQ1L, QIS B ATSY, 6CITIQ B AYSVE], QIAYL 6 AARY, 08 G &,
QAMQ B QIQY, QoY B 2RRG, K2l B QIR UG G QIR, 2R ARR QY 9G° GGV
QLI A1 GQE - 92 AQYI-9Q FAER @9° 921 RIIR GRINIRAIRS |
I 2T ARIFE 2 G 621D, FITOR AR @l AEAIY ALFER QRAICARIZ |
62609 VIRRIR!, RAGIS AoIag JI68 e RAARRILIR] 6AAIRTA g3,
QISR YESIR A°AGFI 2QEY JFaR, FIg LAV QIR 6dedl ‘Y8’ 6%,
'J69IRQ'| Yag 9des 2RI FAUURARS Q12| QI8 g2 QSR 224
LRERIQ QAIBAE / AQILR 64 AQ FINER, NBA FEIYF-URERNI-F9Q, 9
@2l Fig G621 694 69 6a19Q LAGRIQ FEIYQ GG IS LATRIR 2AIARE,
65¢ 98 G99, AR IFARER | QAGIS AIIGE RJIAER, 267 IR I&G-
OFl- JHQIQ 6QHIFY ArFAIGAII

N

(3@4ll, 9@ ARFIGTR LR I9° QI&IS, RIQ / T G5RIQ AR 9Qd| 6@16Id
AFFER AILSR G KRR FQY-9, IIQ ALG PG| 2l 69 6l
GR-A7AI9R 990 98 8 §Q, 65¢ ICIRFIQ AGR AR 844l 6208 goel-
661I-A98, G 9R-AFRIR IR IGT 6 IR @G AAG!, U2l 99-AYLR
Fo°ge, GRUIQ 989 29ee AAE| 2gee @6E, RIF @ AAG! 9e° 28 I8
Joeea 12 Saq geaIsl @R8I 9IAFie FINQ KF-FA°6S AR, QR AIRER
OIS FA°G 62T L€ gRIg QRITN, YR ARRIRIRAE | ARG IR
696R161d YR RQYAR B JAREIER 2! IR AQITE SIS | BFHI6Q F1&l &
QIgaoIq 2I6E GRS KRS

OI6Q BR4I @F6ER, 2691 2RYAR AT ANGT ARFIER I9e GRS
QIR 92IQ ISR QIFFIER 6 ALYER AFIQA IV 269R 2FIQ AT AR
2P| BER A6, I FF60IF FAGI 6RITIR 9T PHER TR AL NERR
*Ae3| 6960 Q9IR AN YOI *A8S | AR QAQ VAG! AU JGIQ
@QRE| 6969 2ALE, 6R6Q GGRE I ILIQ FRR Y9 QR G2 FARVULER AR,
Y@ CIER, Ag, 6RI9R, @°63IQ G AITEQ IATE 62IRT| 1.9, YOI IFIR1A
2GS G SIIRERF AR RIRQ LR QARAGTR B AYER VAL 2 621AE|
A0 gasl QEF 60I8IR, JE0R, QeUdd, JITR, ARCTNQ IR @&
Ages 9eIR1 9948 A6 FIT6Y 6 RaR!, U6 8 @da 9yl 63Q6AIY LR
8 2R 64 6@18T FRAAAR AAFITAE 8 69671 QFIRAA KIQAS, VA
8 AAIPINIAIGFFI 9OFE F2IQ B FARMIRAYER IR IS QLR @8
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Q21 AN Agedl 98, 6PFIR S8R Ade Qe IIPIRI 1Y, AEAQ
1IN QA9 F0IR1 ARYER, AASATR @FE, AN G ARQ 628 AR I°
@Ial, gAIgl, QIR 8 °aR 2IF QAR PAIG ATE BFEIQ QTR B A°YER
Q¢e AR 621081 QIEFIR AR FIRFEN ARRTER AWIRER QUIBAC 62IRE
ges! 26SIeE FI9R QIR0IQ 20 @8 AYIQE JSIR1 FRIEA AUGRE 6RISIE,
JREAR, 9498, Aeadd, ga1, 6x18Ie; ARG (AFYR), AT, JER
(QI9YQ); @FEI6Q AIFNORT, 99019, ISR AIQIGE QUSR] 6RIEIR (ALLA),
G897 (A199e°e) 2Ia QRIF6R FIFI AIRIR, JRINR IF FIRRILIAR AR
6 gEAINIR B 690881° QYIS J661R A°R04! 2N 9T FESERIRIQ geldl|
QRS FFEMI, 6RUTEI, ATREM, VS, KA G AFFIER, 2eR
- ARR A4 JSCRMIR ABYG| 694 RAGIB TN LYIBER AYS AVNER
Jere ANIKIAEI a8 AT AGIIER JoIRFIe 64 9QeR, el
FARIQ 9262 AL FIg 6ACNEH FQU-2QART gJeR| T FEY FRETIFIR
@19Q 2, 98 AN 604 IR AINHAR| FAGIQ ARl B AT 6QAAGT
QRTIG F19Qq FA°QE QAN 60¢] NE QILRIq 26T Ay FIRIQ *AQ!
64, AR T FE6R NIRRT FIRER §E6R QUIBAG 62RTI g6 2]
4lIY6Q QUIBQEIR FIIIF 6210 MT G 2°@1 §IY 2R YFGIA 2T QLM 62IR
QEQIZ1 §1Y9%1 AAGIA ARl G VAG! - YD AL°RIAQ 2 62281 FIZNAILR
Qd @rgE, Y9l QSRR QLR FGA9g & AYR| FFAEA IS
2AQIRANR JQAQEI TIIBANCR UQWIAQ QIR 6QA8E! UQVAYGTRER
2R FISIBFIRA 92 L8| A1 92 Ag 96%, AZAR | A°6AAER A6, I
RIQE J0IR1 JAQR RIREA Y2 RAAGITER TR 6 9FIa A2 51 B4
C12 &G QIRRIQ 6N 62RE |

(3349169 TR FRARAR FEQ 4Rl 02T ACARIAAT FLIRIQE GREQl
@G @68 QYIal g9, FIg gENIQ AYRIAI QLLT, 6091 QUIRER, F6S
ARR AR 2YRIQ 6TRAIGK | GA°TREE 61 QI QI B SIY AR oK
600821 QU SINRIER ITG, MBI, JEA (ARG, FILRGR),
QIGIQ F1)I QET| QIBRIRR B FEG 69 QIR FA°GR, AGAA Il Ble
6909160 #1828 Q@8 PQ FQOIQ FLIAdIE 6SYR UG G QIR g6
QAER! (99, AR, 6d6IIT TQId, AYIY B ARIILR) QR - FAFG 6QIR
eI @Qa3 | QIF JRER NIGE - 64 6JUR K681 6RIBIQI - TR Gl 92
6208 IR, 7, 991 6 96 AP IRA I9° ALIAR LR 3 TR QIR
FRGIRI FRQ!, AGI, @, UG, JLQ, @R, 7Y, AR, 98 8 AFIIQ IR AR
39, 6a4ll, 6ANNR, FTINQ IR VAR 2RR; 2GR, €101, FIHE, AIFE, B,
R, 6Q14 8 6QIFR AT L YOG, I9Q UL9Q, AUead, QIR 2T §IQ A°GYI;
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R, G491, QIF 2R 49 QFa ALSR; T, A, F, IR, &G, I, AIg, ARG,
Q¢ @G, 98, A4, RIS 2T 9 AQIQ A FLAR AIT AL IR
Q0821 gRIFIER 60Q QAR AQIE QRIF AU IR FRER IS° 2IQE
GU4IQ AAREQ Ak LIRNIRE FR6Q 4Rl 2E|

@e QIR AIIFER 28 AIF FINR 6T64g 1 AARER FFRT:

Q&i6e 994 @6 *EQI QIR @2l
AR AR PEQ 64 QRER el |

JLIREQ FPIEL: NIQ 6QFRER TSI
AIREQ 6RI5I RILISRER AGRIEL |

QIR QleQ @éie GaQ AIg AI6Q
gaNalea 8je @ 99e ARIeR | (IEI6RIR; A9 G-99)"

8 QEF FaR 9RIQ A€, gIdR, ARSIRI, QUG e QIF, geAs 21
JRRQ AT | 698 AIRER 6RUIGII B FHCTRY VBER BRG! & g | 28 AT
QI8 QIFIR SR FIOP FEIRI JAFEQ FEF QBRY-

Il AR 9o1aI Tl QIR
65G% QI67 @8 26Q 29 |

ARV Y 69 QAR 694l
6Q% G @74 62IRMI 6QUG! |

QRS Q1661 64 6N FRITIY°
AR AARIGF 64 QSIS ALIRGY° |

QI2Iq RS 62 ASIARI 26 AIg
6QI20I Bg AF68 AIFl AITI @F | (IF6AULE; 9L g - 0 9)"

ACAURFIAT GIE6RN TR FIRNEA AUNAINNRQ IRAUF (68198 FSIR1),
20Q°IRIQ 1B (09/eTd ALY, M KRR, QQRIFTILIR
QAULSIFR 2RYS A (R9E FIFIRT) B 2R QNIRRT EAHIES FFEQ
QE8I 68194 0N QT ARAIR QA CIF ARIFS! ISR QY AYLTI
QA3 6EEE ARARI RIQYEQ Fd FITTINIQ QA QLTIC IYQ 6GlIT @2l
9% 62IAKIN 64, @RUQRIQAICNCR UFQ 8 IFFIIQ QR QRS ACLE|
AT 8 SRR ARIGT 62IRLE | FFIQAQ 679Q 6ARRE HIGS QILEI 6
QY RIFQ FUIQBANER | 66X B, AQUIR, FIVR IQ° FQE | BRI (RAIIILL),
ZQUIR AR, GIZE | 1Y B AXR TR 1Q° FILR/AUIR 6RYIGTEIY TR
BUIRIER ATRAB, 6QIER FIZEAIRE OIQ 65F0Ql 928, 6T 69l
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2AGT9@ | G AQAIRKR, Q°FQ JO1R §IF, 604 @°8Q QIF FE°4 QI §1GQ°d %
Q°dl JAHRIQ AQRF ITAR: AQAIRKR, FAIRQ, ERUICARR, 9LIR, FUIRR,
dRAIRR, QIYERAURR, 2GR, FIAILE B 6291 QIA| VIR AMFIRLE g
62 QER AREQ 10 9T QGLE I&° YRl & QP88 - 6291 QA QNQ
TR AFAUAR 2IQA | FITR°EIRQ IBRANECR BGHUCR AUEQ FRR 65FQ
dodl @088 M@l QIZEIRg 2120 @AF | 6QCI6R K18 *G8E, AIa g
930 @A 6991 Q1A 9QITQ RIQ 62IRART | FIFTNIE 62IRLS| A G
QIQ1 A6AIT FABZ| TRGS FER°E Qg ANER 9B 62IRT 1°¢

Aoega Q8 Aemea AR @ fg Q@I 9Ll - RGQY I 2AGIR
ARRAIRE 9E 699AIR ARl FA8E] AIF] A Feq AR *Q PRI
JE231 FAIRIQ F126Q JERIQ *1928 KARE | YT TLRIQ QIF AYEE QAL
6Q QEQ gaIr GQUIQIPI NARR, 991, 8 G de - G9aQ KIS 999 @R8I’
604 TR FIREQ FITAIER 92, GY B I AT ARIAG AQ GERIT YR
QISZI JERIQ AAIB, YA AICA ARSI ARG / JRIYAIER AT 9
Al GEIF IR 6ATNIFA KG | 6ANER 6RUIGAGY 3 AYAQY F6TVRI AIG
QIGHINIER FURGI @ AR AALIB GAE T 62T QTG YT ARG |
TRe8 ARG 66181 6QIRET | 62Q1 QIQ, IFF B AR BSIAIER AU
6AIRIABQ YRIQ FAAIGAILIE | 6091 FIQ IR GIGEQ KRS - 6T 6IQ,
QEIa, AAIQ B QAR 98 69I¢ 69, AITIQ FAF ATER FUASIR 6291 AL
6971I6R €598, 2lI6e1 FQIFQ 26T AR F1IFRI FITRIL1 62 Y8 @28R - 96
dI0 66 A2 G6¢, FLRAI I3 FITRYER, CRINRNE JIGTIRE F1U6Q IIR
AARIIF ARR 629 Q121 986 QRAIRRYER AMG AFIR, YA QIR QIZ] FQY)
ARy @ ARG, L6a PRRF ARSI A2 AR AAAY AARIG FAFAIREM,
2I56Q FRIRI0 AIG FRUTR (FE06TIE AR € 00) REFIRA FIFR AR FEEI
B3I BIAMIR 19 63 6AYBRI 62 @FRE - ARFID 9FQ @2l @ FAIR
QIoIg @8l Qe AeTe Gda 26 @0R1 @ AUl HPRRR dg ARG
Q° QIOIEQE QU AR} AIAER, K68l FGeR 6RIRAIRR! (AEG 6918 IR
R90) Gg¢ QU6RICI FAQ AR AANIQ Y@ JREQ, 8GE TG
QAR QURER, AN JTERAIGT JF-A699R 62RIAIR 62 AAIFE 69RRE
(QI€IG 6911 AR 9N) 6QQT, UQEIIIQ, ERIXRIR, IR, SR B QLIeQR AT
HGRIE JSoge A@em, 6QI6R 6 @68l K68 ARIP, Y& QIARIQ A
@AY 6991 QY 629AIR FHEEMIQ Q@S AT AT FRA FABTI I I
a9eea Q@81 GIg AT AIEAIG 6261 14 FITGYSH AdQ AR @62 QIZ|
AIGR°IQ QAQNER 604 GR| (AES 64118 QYA R0, €09)
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Jog %8 - 33 6 AQUIRAIAE IR FASCIER A1l FRIFIRER FISHIR160 FFRG!
@023 6297 BG4I g6w, AT, 2L, 2, *IeR 6 QAR A qé-@s'a‘@
RIACA 6QIYPREQ AAF-FITREQ 6ACNEH 6T FERT| AErRFica Qe
Q199 Q° IQQ @Al @AG°E I&° G°dl FSIR16Q AR ISR B FITYeR AR,
QRQ¢ QIF6Q ARCE FRAFQIL FeQ AL 6HIEES, 6T Q83! AF 1G]
Q98 99881 QUIUIAG, 12 e AF Q16| 6344 g 9e° I8 J6-AFR 1
6991 QA K641 B, B AR Q2 FLETE - §FI YYR1 AT @RBE] 62 AR
F12Q UQRQ *ALE Y&° AINQ @diq FUA UG1QE AALIRUIRS - YL QLRI
9% Q488! 6 GIRAQ 2IGRT| Y2 AIRQ G 6ANT CUIR *A8T| AFQ Y]
@088 64 902 YAl 62 @Al GIF LIPER AR AR QRLEI A @
2P °ATRIQ g @L8E | @¥LT, AU ARG Fél *RQI (169 AHQ
CIE2Q Ia° 6818 QIFl 659 A6R 6AHAT g2IRg | §99aT g AAg]
62 62283 - QIRQ JAIGYS AFALRR 65919, QIRISE JRIFa BRI,
AQAI| (S8 6912 QIR © 8¥) K64 BSI RAEFIR ARY @ A°gQIog ARIQ
6291 B YIRNQ VAR 27 AT ILYIER TR AFRIA FRICA AAREINUY 9]
QQa|

OQ 24 64 gIg IBQH/681G4 S0181 6aRq 2iF AAIS 4QFIER I YIJS
NOQIQ, EANAAIQ I @Y 62AE| 6QCNER FTa OIRQE AU 62T
QG AP 8 6QARAIPRA FAAVR, FYEATAQ YR FANRS| D
R 6Q7I0T FAGIA FRTEQ @QT | FIRGEL 6ACR QIFEFRT AR FER
deq gend 946 @088 gend IR19 KIAQ 41 8 QSR QI 62198
AR FIREQ VAGIA Ag8AIR gITIG @R8E| QIS - G 6QAFIFT AR
J0EGe AQQY Ie° QLR QR6Q AFIY 6291a 6JIRIGY ARG IR
2AIRY, RIF AUNFUS! 62R8ZI 9 QI B QF GIF - P 62182 G @7
6210821 QIdRa QI 627168 6699 ARIT JaO ARG QIZSAIRT €1,
9 G646Q, TIARRIC FART| 6R6ER YA AR G HFMER 71 F6@
QARG 6FIIN QARIAER 6CER €17, FLIAYER IR, TRIER RN,
A6 B3I (92BQ AR, ARG 6QAFIAT QIS QRINIAG), 6099, 93¢ 8
QIIRLIST UEREQ FQEIC] MQ° BGEIER @S (IR AR RSP CLRA KR4,
690% @Qd)) 1 60¢] ATPIA AP, AUV AT AFLIY, 26 3 YR AGLIL
NG 6 9P I9° gAA JERT 9gtea 6AInE Q6a90Ig AR NI K0E |
At 60R71I68 AMAIGT FIER JOFA J6R, 6271I6R Faq FI0Y-TGA 691R
QT R08R| 6RIER @28E, ALIE G AT G4IA FIZ] AP A2IE, 858G
odl1 GR4I6Q, 6A2TIR, AIGAM TR 621RE - 6RY 6RY FAS | FIRFEE IR
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RR69IF! @4, AFGY 8 986G TR 6IFER VS YOI KRG

BRI, QUIR B 6BV & GERIG A°YQIY BH4IQ AR - R ATP 2ALAG
QN6 ARG GIdie AIFRIGERERQ I2IQ JeIEl QL1 QIS 8 FEIQALNER FI¢T
ARAIR BS 8 2ARUIAIRT FI8 F082 1 gRIFIeT IR6 FAURRICIR 62AIT
Qigeq C0IRed! giFea QTR CHIRGI ATG ANIIFAIITR caHIoIe!
PAQIIR YRINIRE F6@d 6aRgd (9de 6d1] AYR VYY)l 6R6ER
NI 6L FIFRIAAIAT FIFSIRT 6HIRAAR A1 AQIFE 62RRE| 641
QAT IR 62126Q AER - F64 6L Gl QLR ARG ] 6aFER, FQS TRIFIES
GA6Q 661788 QIY6QI INIAIREG AISIg PIGRE] @RS - G6AIER Qm, 68IR -
A9l QIF; 626/ CI0TQ | 62AIAT AFER 697 ARRNAFAIT AN AABE]
QIoEIn 6SIMEE| I GQ dQl QY 62IRT] AIRCLITR QIR IAQ
JIREE 621G RIQIS 9QG (F8IS 6912 AFQ € ¢ 0)1 604 GQYI 60 QU F1QR 8
AR F1FQ YRR AR LIRS - BSI, FAE B FIZANNER FRFNFACR
4@ 269090 9] Q08| /7 99 d6q QIFEIRIAIR AFR0S! dYl 64 €8,
QF0I AR AT, ANIRR AFASR - F9 T QIFVIQ 2GR KRB

BZ9IQ FISFIRIYER PRIFGE QRIRIR FMIQ ARIA! B 9FIQ YEAISIR! A!:
o 6 AT 9G° 98ie Al FIAKAN 2R G686 9981 AR BIFFIER AG! 2AR
QQ2ER | 92 @7 AT AR 6991 AAYET 6 69901 F6dIT ATAR QAR
627168 QIO 2IRATIR 6RIF! JIIRAFAEFS S VTSR AR AT
QUEQ GIGEQ G6RIT BRI QgeM| JPRIYER 9, I B F6a9as JoIR|
A9PI9Ee feIR FAIKIRNIl JQ AFAY 90 QRIS KR FITQ FIRIER
YR 691n TALIRYNI 92N YR G6¢, FRUIQ NR1 SITVIQ UL AR 62 |
98e F%1 Ml IRIR §H19 6QUAR| AIG JRRYE K2l - F664a Gaa Agl AR
6208 IGCRIQI FREIFA Ia° RAFA 96T 9a6a 1Lia 9dal ad]!
Jom IR60- AN AV ERYR, UG AR K8 ERYR, 2A0Y @I AACH KGR
(66 AIFRT -€ 9 9)| FRAIF VI J6LYP FRQ QI FEICQ QR 621 U6
2401 @derl ARl 981 6 AR Q19 ARIRE @R NG EF 2R FA6R | A6
deag gIdal 28691 96a QIF9IRIG AGAE AR FSAGT AGER FAER
YRIFEQ QNG Q@QEQ (&G 6218] RYQ-NC) 1

Q8e SRR 97 TAKER 9 APRTER Rl Q@R GIER 2R QPR
6T QI 9Ig N9 delaal 919l 399, dw, A=AId, GQlw, 2994,
6TRITN, QR 6QIGI, AR, 161, A8, AIRAR G RGAG, OFI, EARAG,
g6l B JRENIT, AR (FL19R, 6AISAT AR, 68RFR AVIT), CAARAR,
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doIfIQ Q4IF1 Q9 (AMG 6991 AR), B (AMG 0RIQ GRIQ), Q4T, 5T,
QUZAE, TOLTAE, ARINRAE, LA, YRR §E, Al N&° QI 7l IRIeQ IQ
QRNIQ(SES 6311 AYQ - € €8, 0 ¥9)I TR 6 FIY A°ANER YRIVRE- FRE,
o, 994, @F, AR, @AF, 8oIE AT (F8e 61 AR € R I)I 6REER
61EJ6Q VR B AFINI ARIP A°ANER G2 TR QER | 2AFY IR 62126
ARIFR §91 IBAR- QEAIRI, BV, AR, TRICAIF, LHY AWR, ARl ad@el
(Q9RI218 AR), *QIE adi@el, AIE Adi@el, g, G4 A&, 681, BRI,
6T, AR, 6QF, AR, 64Q B LIF AT AR QAL NRISET g,
QAAIY, QF, 998 B GYGERq QIF, 9RGHI, VER, K48, Y5 6 RIMIY
QAU | I REASNER IEGEFIR IR RIR IS AR

s

211671 336169 GI8G QIO 9F16Q AGLIA AHFER FARIN AAQ F2AIRQ! QIT]
ARQEE, 12 68IGE ISIRTI T 9O QUIBAS FIRQ TALR ALY IQ° 1L
JS¢IAIq AUARAGILIF JRINQ FRYE QUIVIRAIRS | RIQE AIF AANIFER A1,
AQY B AGUR AR/ FAIFAR AIRIF QI RN QI B AGAUR - AR R
JEQR! AIR6Q 9RG (91 M G AIGY FAad 908 I°, WAL
NIRLR F8Q 2IFAR AR 621RE |

QIAQ FLIER 6099 ARIYAR QBRI FIRFQ 2 1A IFIRFRAAR IGIQEL
Qa8 dal | QIal, F16249e ARG, ABAICTIF GIZE, CRITE FHIQQ1%®
QIAQ AT T 62ARBE IL°, Y 868 AT VA 6907 6AYEE AR
J6QUNET gRaI 92 910 R FaB, YAU-RAIRIFYT, NRAEe, Feede, 6
6B AT QRIS 8 ¥e° §ola QRYE 6RIGAY STLR| ARSI
Q0Q6Q 69 FQE 99w F1He Fad G2l § Y8R 64 Ag CIS0R I8
g8l 601 91NIQ AL 629UV FIIFER 62 adicaq are 21831 1@
@da alaHae AEedIQIAee oI GQig g *ass! dRIe deaiada gad
332 2AFABAEIQ 659 VFGAUR 691NN ALYR, VFAG IOID QQ 69
ATNRIR (68199 FOIR1)| GIF JRQ 1R ‘AT 2dEl'l @ FRa YN
Q19 PR, G2 TRIQ GRS AN AYLRLQ AR (986N 2qQ
-RR9)

AIg, Q1gas, RIS F6AINER BFIAINE JIFEQ daTe @AIRRE AIGE QIO
Age=a gae S1da A6 F1RI1 9@ S1al gRA 92 AR gond 6F4l
QR A°GRARLER Q@Y Y 8 2P UQIER AEF| F1RIQ QORI QR € 9N
AR, 198 FRAV| QI FEQRL, AAFIS 691IFT FIZEN Gl FREQ QARSI G
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dIge QIS 695N QUREA 8% ALRB| € g2 Qe ANUIA G 2RI - AKRS
e0R JEeTQY 2QERRIA QY 62IRT Ie° AIgEEa Y& ARIFI BG4I
J8eeTIa @@ 9oa @ag!

QIS 2GR FBAILY AHRER I8 AACRRBZ | 2T F1RIQ QAR VESET
2IS1SIQ GQI KRR I&° J6Q J6Q KE8S -

QAR 60 A6 Fig 6AANIFTR 6L MR 62RI, 6RFR 62RI, 604 FQ 2R
6RIRSM 69I0Q ATRI QRRAICR UQRIQ 1 QIFUEE 6QIGY TRl A
g6Qlk 629IQ Ja8 @901 & 60913 2SR AQR GEIe AR ANY ASeAIeEa
ARG TR JA3 G| 62 AAYRIQ YA YD 621RARE | JRIALER 699
qlee LILIca Q2 IR 641 a8 FGC| 604 6413 USRI QF JEIYD | QS 64
JEAIER YR RRIT 6QIEEM 2RI QIGIFG 69 GEIFIER 6AARTQ &° @A
92 TR RIS |

Q96 FUIL AAR6R 62 YORI 699 AGEE, “GYE 64 @Al FI9Q FR1 &l AIGR
91" 98 AIRIAGT AHFER GIF F8Y - 62 Ja] A°6IT6Q FZ8T -

Q6 YUTR IAIB 6Q AR MAIRFAR QIR 6QIA6M Y USRI AR
6QIRER AR AGAI IAR 69 AAFUER IFIFFA 26 NAGY 6QIAER ARRYS|
A3 RIRIAGT AR AR FIFEQ AIT 6RIR6M AGRT 69 AR 2L° 6NN
¢]l 999 6QIRER B AR FHGR AIST 69 69912 TR 99A 6AIRA I 6
¢l QI191q TR AR (JEe 6912 FIQ RN, ¥ o)l

Ei0g FUQ QUi FALIRE, FILIQ IR AALAE!|

R. ERIF/GEMIC: QR TEMIFT 64 \gQ 6LOIFS @A AR | QEI6Q 60 208 62
QA4 6219 621G 621 64 210 69 ARG 20 6TF Q2R € 99| 692l G
AQl 62109 RY¥Y| BaQ Bx 6TGE 891 2l AIIAEM 62199 R AE Y|
0I6Q G6 QIGIQ QST 6FAE| 8 Q16T FdIn Q@R VI 62IRT| LY 9
QUSEQ LM AR QUG 676M, FILNQ AGER 2AQ AT |

9. 9QId @gER| 2IRGI 0I6a gaeI Gl Ola 2ael FaQI Ol6Q 6TeRl
6TZQI 06 FI8Q1 Q6 0l6Q IR 62IRQ| K 0I6Q 96 62IAS ARUIT| (S8
6918 @A 98)

AIgdie ISR QI 68a1 GG JIPIR JEIRIQ QRILAS | 6IGE/
Aged S9! QLI AR | ATRREQ ATE QAALSIFR ANRYS Al
QARIFY FAA I AIBQ M@l AACIIRIR | FIAUAIT AVAIEQ ST
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QAREQ A1l IOR| 98T I°

R @I, AR AQEE ARG JoQ AGRT A BFHIa QY
LGRARAER AR | FIg AIGATQ A&l 2JIQER IRl 2UI6A] GR4/1e 968
64, 32916Q EARFIT RAAR ZIRFR | UQETRIQ, ERXFIAF QA - F68] &SR
8 6RUIBEQY G4IQQ] GIe QIF Qe dIR RGE 8 AIEEe Jeqle Q&8I 99
IRFER 62 e R8T 6691 @19, U], ARRG B TG7 FlI AT QF
JoQ A9QIeR] 4e9Ge SaR 6418 (641 @R 8, 9T, ¥¥, 8¢, €ON, 99 R)
60 ARSI 62T ERIAFIAT AGYR QRARAR 62AIRT QU7 VISR
QY LYTIRACQ I5°G QAR Q2| 699Q AR BT, 6QIFIEAIR B TAQIEIQ
QeQ 710 N9° @R3Q 2AIQ 6896R IIER G668l @68l I6°8 JPaII AR K1l
Q86! 2IR YLRAER A8 18R 6T1g A°H AMRYR| 65¢ AIRISST
AQRNQR EAIRRIR, 6ATNRE IBRFIA 69 JRIFS 621269, AR 2QAIeg
291918 AULRAIRR 1L

Jes @il 61@@91@, ARG ARV AR F6E AR A A SR
QIFER GlTq G688 JAGTE QE8| 6MER P8 @7 69a8E, 98 6 Jde
LQI2 INIQ YO NI AR 928, ARG AARIRE IS 691G SIF
o8 LAY UG K2R AN LAINBE IG° AVREA A6AR 6282 A4
AFEINIG| 632U QTR SR 998 QI RIRIGT I SIREQ 9@ (1l QDT

A1 MR MR 4o
dig

26e gaINQ 2ICRSF FR6E, 60 U@ QUIRRIAR TRl 6907 F1RRLIZIR
ARR 69B6A Y2 FMIQ AR 63¢), 60169 YFIYFRR ARIGA AR QI
@ gRleal 69969 NEaR: 2160 9RIR ARSI JaIR 9Qie 2291 28
AMAIYR A8 G@6Q 2ITQ, QIR AFEHI FRG (FFBQ), AR INIAR A1
@dig, AR, MR QI FGEQ 6RIT ¥QQ (FAFYL); *F @Q, TRQ Y A
@AQ - 12l LG ARIAEA 621 (ARAIQ); Far dgld FIRE, Y6FIR
RIS AR QAQ; NG FEY AGY TG 629, 6RES 6QTER TEM, 6R6E
aqg AIFe 928 (TR 8 §ae); 6dd Ye 98 A ARNIE FIGQlg
629, @08 QI8Q; 6x16d ALty G G Al IR AT 6AIFRUY UGS,
PR QAQ; AR QI 2129 Ry QQeQ KIRE, eIl @Aad JIRE - 6a7E
@181Q ARSI (9Q! - QEQA) - 2| F8I6 GQUIQ JA°6l UG ALREQ AAYI AR
RALIRAIAR, 6AGTEQ QR YIEAURI M, FEE FTRG AL AL
I8 98 G2UR I6S A2R G6¢, AVRIR AT | AAMIQ ATNIR 696 AIIAQI,

41



60106 98 QI
98¢ QIgRda edaIae Fead

9 / 689 2IRIQ AIA(QR)Q 2I6F AQILQS *QAAIQRI Lell:

AR, YVARR, ARG QLS AR, Y @FF AR, ORI o, g4I
QAT AR, 208 QAT AR, 6IRHE AR, ACIVTAR, IRTIRIQ AR, UFAUIRR,
AGRIRIR, 9YQ AR, RN, FFNQ, PEIQ 9F, ALY 4R, 6TV AR,
QR AR, AT AR, FIIAR, AIYR AR, FIHE AR, PR AR, }IFLIS AR, AT
AR, 6AIHA AR, 6RAREVIR AR, 719 AR, 69T AR, §Ie AR, Y8 4R, UG-
G 9F, I @R, 99 9F, 68RAR, ATGR, AF-AQ AR, IEMGI 4R, A19a-Ad
AR, I992 AR, 1UQS @R, J2R9d AR, AF6HG, AAGEAS AR ASYIG

NQ°, @ 6 QAC AR AR 3 e 2RISR IS AFF6R YOG ARG

Qell: argw, oI (IR argw), QIsd (210 arge), e (631R 2IYR, IR
QlgIg), Q8 (91021Q), 6aI8 (YR 2FIQ @8), 6IRR (VG 6aIF), @AQ (562
@Q), @°¢8 (Q92IQ), G (61 Q°9)), Y@ Q4 (SIA !F), Yagd (63Ix T4
@ F16/N9Q (958 99), QIT (681G A18/9a9) |

Y AR ATQ IR FE1 A ARG | YR U9 qé QeQ Q494
Qell: 99, 946, 99, ALY, AYS, AY, 790, 69IF, LS, §°¢, T, AR, AFS,
o1, QUS|

\q@°, QG ARIGE TR FRAGAIR AFF AR IR BgIE (FSIE) 6aniE
(6T214)), SRR (294)), IRIR (FI9) 99, /IR 9@

QRAR Y AR / ATL,; I, SR 8 AL AR ARG IQ° FRYILRAIR
7918 9RagEq A FIGAIg IFR1 IG°, @64l GIF IRAGER AAREQ FISARL
d6Q 98 92 Qf QP AR TG YIS QI ISl KAR | 66|
JEI0RQY @ER B ARIF! AICAY 6QIM 6L HERIQ QYA VISAINT AR
R6ARLS|

FERGI AIMEQ AGRER, QG ASRAN, QR USFAN, TR 6LRANI
95001 QY QIF ARSI FISIF RIESl, TRl 6228 IR IR ARTFAEIL,
QI2RG!| €lIg 62 F1Q8] A2 AARIG BI6L| FIAIA RIRNYFF T4 F6al I9Q
FQEN @aQl 98 9491 F190 6298 J4 8 Qe Y@ G928a JIgll ¥& JIgIq
d15ge @aaIq 9Ge @9Q? 2IFl 9deRaI6R YQ d9Q 289 JIRKIR8E | 2299
JGRIl ‘B9 6A7IRFAIR 1 ANIQ QT ‘Q6RI'| 2217 YT O AAAMIR
@2l @EGUI QA QLG 62T V197 AFHIR 2RI AGAG RIS
AG ALGIFIR F19R6Q AIZR F65? 9Y A0Q FeTN @da, F1eRQ8] F19aQ
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Qe 8 3R SALIRAIRS FAQ? AR ALCUIN I8 A6, Ia IR,
Q919 AIGEQ, QIS AITIER, ARFA AIHERAI A°6VUERQ AQAR A6 | B AIHER
FOIEQ 64 I6G UL 2T, 64 ALFEA FRAR KAVIEAR | IFCTMIQ AXR
QIS G AAER 699 AR AR, AR B YRR CTRAIN 26N, P61 NIFAS!
1@ Q| 1954 QiG] & 2R QIE, TR 6ARIFY FIZ] T AFAS F6Q, 64
Q°Q2Ql RGIG, FEIGQ FFIC| GEIRAIER FTRGI AI°CIEIR 1T Jog 9883 66,
ATERI 62108 AR AACRIIA WA F19, 4, @I, §F, @49, UFQIQ,
QIo, 2eeUeq 9Agd 29eR|

986 B QAT AIER QAR ARG QAR FaA6F 26e1 AHYI AAEIN
QY 2RI ITSRAEH HIIGEY 98T 61IER 568G, Aald G 6RUIGARMIR
YR AIJA6Q YIRS @Q8S | Kell:

0. (@91, 9N, 98, FANIQ, LI, A1), 9. (AY, QIg, 689), N. (AN, Q2
ge), ¥. (99, g9, 6918, @Y, 691F, 699), §. (IR, ALY, §9, @B, /F),
9. (8¢, adrd, o9, d8), 9. (AYQ, @9, 99, 99, 19, F1d), . (]9,
Qg, 99, dIge), ¢. (?LQ, 69ll), o (T4, A, @), €. (9Y), € 9.(AIg,
QIRIQIE, Y4, gR), M. (AR, §F), 0¥ (AL, §IK), €8. (52, €9. (¥R, 99),
R9. (GIQ), ’T. (gQudl, JYG), Q. (GYF), 90. (Qd), 9¢. (ARASIQI
Q9E), 99. (J61 99Q), 9N. (gR), 9¥. (2AFF gK), 98. (JAAS, 99%), 99.
(RRAVGN), 99. (|1, Ir. (FEES), 9¢. (AK), No. (Qgel), Ne. (A1),
N9. (AR), Do. (BR), Mo. (QUY), oo, (6QAR) ARYIG

CAGAIRG FUQ 2°R YLRER QIRLIQ FALIRE, IR Y@ AL

QIR QIFER F16Q VTN g FIF QIT 6 I
Al ARG *ER YIREN UG A0 2G 1Sl
JET QIF 2I6QY 9FAG | O OR 6R632AQ MY I
FJeIREm 62199 ORAIR | REGY QIR TREA VIR (618 QR 9 9%)

QEIe6QIYYER UM MTR, YESUIR VEIOR 69U K68l 66 /T, ATICRIQ
3 QAR A°GLARAER A AIF FEAIT 6QIe] QBTG ARGER TG B IRER
QA8 949ee @S0I6Q, AL AUNYLR: ITIRYR, TTFRYRR, 6aIQ,
QM1 RICAIT, 6alER, AR1EAIQI, 2ILIQ, FRUICIZLAR, QAYMYI, ABTRIF!,
QARICAT, 601Y, ATAE Q&I QRUITI ARUIR F1PEQ JE K9G, YA UCAR
QUB QARG SIFIRIER AFPAIRFR QIR AR ARG AT 4o §5,
g0Q Ga 8 Tag 951 AUl 969 JLIde] AsIde 6007I6al I9LR AR
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F1611 AR 2T IR, QUNAS), 6QITFIR 9G° JIYT SRR 62T BFIQR
QIdoRAIee T QIAGIA IR JERY| 62aR GG 6w, A1090R 62Iag
ARQRIAEQ AGAB| 604 TR - AR VA ARY PLIEQ F1-l YT Al
QIeB| U6QIEN QErRAQ 2I6A T QIRIGIR QLAY KAAIRR AF R
QIFSINIYTRER Q¢ JORG el g8 268198 Q9! N2l AAE°F, A&
@°¢ GPIR16Q F1d FIFNR1RR] AR AQ AT ¢

JEegeasa 94 Al J16Q, RAQ @F JEAI 2R REeR 616 JQY
QG 2AQATE, Qg QYIS IR IAR 62IQ KIQE F12I QEE | FIQY FRIQ /
QIRQ 3L &Y, UL KNI A FBF AIGIG GO A1) 8 RS, QIR
6Qld QAN A FRQ G TEARER AR U1 T YIRS 2I6e
1Rl REAIARN ISR 9T T, 6G8 AUV AURRR TMAUGR AL
aall:

d°@eRId 49

AeIdel QIEg GR6Q 2R VINIEIT] AR J& Qs gél 6QT QIFQ 86Q
20 Q968 906a g8 Al gal anIdal dg 28 € 86a g8 QS AelIe
GEQITAIR JEITR AdIZl 9T QTR Ro8Q AR 94, 666a 698 AT
QAR AHMIOIQ 9G 9@ 94, 636Q € 08Q 2E6M, 699 VITEIT A2, 622G
aQIdel Qudl

QG AQQI QE M, =N = 9.9, 9X90 = Yo Q, +8 = €., NX9e=
INQY, [+9 = R.R, RXRE = RS QF, RYO+IN+RE = 90, 9R[+R0Y
= 9.I Q&R QTR QUIT 11 I8 QTS M. 8. © QUG 6231 QUF 0IQ AT AR
241 6069 QG @ @A IR ATAFTER G2 Ga ATAQ FGIRR| FIg 0 86Q
2091 QFEAVT AR QUE | (66 6912 IR 9 9¥)

806a Qd9, A18, 41, AIEaRI 8 A @UE KRN ANKAS AGE, 0]
AIR6Q 9% FAARAA! 9F TR FIAR AP, EFIAIFA | 65IA6R
6QAIRFR AR N8 AR 6TVRUAR QUGS QI 6970F @Fea @il
(354160 IRl 633U 6210 69 ARR AR, FGHIY FIRIQ AALASI| 2R
JFRIOR, 97 QAIUe 8 QB J80SIAYLR HISE 65VRUAIGAII 6aITIFIER
QRIRR6Q §I98dia @0d QIR FITA FRAIP 288, FAR UANLT GG
@088, @@ 99 69988 - 1 1aRQ AR 988 2°R9IY6R 98 AR AR
R 954lI6Q QII-§B-63IAT-6AIIRE Q62IIRAR BREQ, I 2RIAEE, QIR
JIEGR AT AAIF *ALE | QI 691U QBT UL QIR A°G EAQ -
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‘g1 QRIQFEQ 6063 691 Y6m ARIE], JeIFl 6911 19V SR 66
6AlIGN, GRT1E 6Q6M QASTIT, QR1LL QM GRCTIT | YR 9L % G2UER QAR
62@I 9,00, 00| 6R6G 69T A°HYI 626R RIS

Q@Q: ©9,000 (G186 6QIg LY o / §%)
@ 949 TR NS ISR £l ASAIAIRASA]

QRISRER g6m €9,000 EQIAT GaF 6QlIAT QBER 0T IR 6Q6M, TG1A
YD QQ 6Q6M 20T, AIOT 2@ §716Q 68IRALY 66lIdT QB] 6960 QAR
6Q6m?

deIel g4q BRGIa 696m M9Q 629

QLIER Flgdq R 9, 00,[M 00 QIR 6QEmM| C9llAIANRE L°GHI A6l JEUR
6011 20T A°HIIQ ORI FEIEQ PAR 6QR6M| 6Tl A°SHYl 696G

6@ 96 QlARE 19 9QG4l aIglq 2IQ

QG Fg°RIQER

di§IQiel 2°6@ @d A0 QER6ad!!
6719 g9t R2J6Q @66

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

ASAIEN, FIS 6QUAER 62 YISRUIR
9 ¢] A5G 694, IRQ AR YA

960 9@ 2RI 6a6m 62 191

QIZ 64 26m Rl 644 @ AI6R 2
@EM 619 64 AFIER

N ¢] 6RQ 6918 AR B 60 FAUS
QEn AR 6294 0I6Q 64

6c1I2Q, 2 A PG FIF
25 QPEQ AR, 60196 IR AN

6QlldIm R Qaf 8Llm 62191

CRITITTAIFIER Q8  6RIFER 621R gel
@64 g4 @6m © 6RUGR
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AR6M Y06 2T APIAB 69F T
6QQ0I6Q 28E 67129 69l

6d 6QIREM, 67II6S BIF @ 66 GI6m
QA6er 686 QIR ARR 69lId QTG

NOIQ g6l DR @6m 62 19 |

@ 6911 IRIQ AR 62AIRIQ
Q4 QAR 693 AR

Qg Q1698 AIf  ¢F QIR 699 AIg
4 Qa6a YR g2 AIQ 69

QI 4Q, IROIER 601RE QGEM
@P6M 6960 g, AIRTEN 6260 AR

64ImEm QAUNYS QT6em 64 1%

g9 649G €lI6Q 649G QIR AR KA Q2R
OF@ deia da @9
60 QI QIS 600 HIAR AR 6960
FeIRd AQ 0Nea

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

neQ Q69 AR |
Q! 64T FEIRQ IRIQ SLAFIR| HAMI 41 QICRRL AR 9 2O FSRRAAIR

@ IS QAR QIR FIIE I Q6 G 67 AR Q¥ AIRI I Al IROIER 2IRTEM
6@R6Q QAR FITQ RIS

QUG 62l QR IR G8l NRIQ QF QIAEQ 6RI6A 9 01 \6Q 62l AR © Gl
QI8 I 0 QIREQ 6216 9 Y1 ¥ IR Q&I NLIQ AR QINEQ 6216 9T 196Q
QI GG Q6Q 62168 991 2Iq AL 28 62l 9 G, T8l N AU, 62162 8,
dell ¥ IR, 62162 ¢ AR, ¥RIQ 648 61 JaQ 29, A8 [ AR, &M o
QRR6A RITRI 2IAR (960 63Ig YR IND, AG: 80)I

6RQR 9198 928, 9g 086 99 8 98 QUIARI gt Q@81 QBCIeR Jow
QRII6Q SHITM B 69NAG FRINBE | AF T8GR AIFIAS 8 ALIRIAG TS YA
Qa4 Q@81 2Q ARINEA 63QY A°HYI FRRF FALIRE| 69151 FFEQ K66 OB
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2918 RIAIR 991F 687 QF 69a8 | AdedIR 0'a AIdRI QAGIS AR
Q8o 0@l - AAQ 4Q - ARG

QISAIER YIS FEIRE, JRIIQ 0RLIRG 6RFEE, JIEIeR ANAIGLRQ AR
kI 9Q821 986q FI6TH AR Qg ISGR 0RFHI B 6RIAM 63R1g FeQ
RORE I 0RGAIGPRA ANl BoQ 2RIR| JIY F6RIR FHIG JEIeR QG4
6NYBE| 6Q9ER 6ATIFFR ‘2YAR! AGE'| 229, 21, FHSAR G SIY
QO%! RIRER, AR TaY 2R 6QRIIR KAFIER 63IF 6810, AT AISRER
Q° Q97 8 AR 6RTIQ G 6ARAIZ| 6991 QIY, TRF, ARRG, UASTIR
4&° QARIAT 0RGHIgRR I8 AIdecIa gond| 62600 9204 J80a fag
QYL IQ° QF 9QGHIEQ 9 IRIa Jdie QLR IR 9RGHI, 64l FRGI
(Q99)), BQIe PRGHI, AFEAIZ PRGHI, AVLQ FRGH, 2RIMETG 9G4,
QARG QG (AQEUIF), 9oP 9RG4H, T AACQE RGE (ARVQ), YA
0RG4l, 9F-QAIR RGHI, HLl FRGH, 6161 FRGHI AT Y8R FIAR &
2°A60IRI PRGN (ARRY), FEIG 9RGAI (FFF), FIIRIF FRGEI (6991 QIQ),
dIO Q7R R4 (6291 QIQ), BSI AHIF RGE (A1), AT FRGH, QER
CRG4I (RHAR), I8 FRG4, UG PRGE (UQEIIIQ), FRERNI FRGHI,
QARIQ 9RGE!, AF A°VIQ FRG4, I QA FREG4, VIO FrR SRS, §IG
6RIoR GBS, QAR GBS, ARIYGT 1T R4, ASGY R4, HFAG
QG4 HFIERIQ AT IQ° QRIIFIIS 6AHIYY GG GIdIc 48 SaAR! gDt
J60iR 0G4 66lIGN 66lIGN QIFER YR FRFIARE FRGE IR 9¢ @RG4
601G 66lITN VAR GG 9F UL AER], 60N QUTYS IQ° 66T gga 99
B AR ILIQ ALR-QILR Y&l Q- B AR (A& 618 g
9M9) KEYLY AREAS QAT FETIQ FFIFR SQ LI ATEAIFIA, 718 FFR1°°

0RGEI QUGG VIF IRIFINER FECRAICE Ay 6MIegdY QIU-gQag Jeaisl
RA8G| 629G 6QIR (UG 6aIR: 61 641 99 9, SIS 611N AFFAIQ I 62l
3R 9 9 € 0), PRAGT (FEIG PRAQT: 6991 @I, 6 I AR BIM 9 9 R 0), TFIQ
(% GTIR 6MEl: 2R ATRIAR, G 69 AR - 9 ) IQ° 6RIAM, (I 64l Q°
999)1 g2 TR 6ANIQ FFY - F68 FALIRQ FEREER 2R G AU
dIglg SR JGRIG 6RYEI G2l 6aR6Q JERIHEe QINEAR K98, ‘W6
gel8l 98, G0 6QQ, @29 641l QaIl' 6 QET, AYIT IGH 6Q96Q RFEM,
oI AYILRER J2EQITIR 6960 G7 AT AT g9a AL FAUAIRE! L
2Ie QORI IAFAIQ AQILAE! 6QIAR Y@ ACYRIGITRI 6oy ASYRIL
@6 g4 6RIRR 67, CAYSE QIS 696E 6069, GIQ BRIFAIR 2ITQ 6R6S,
6ml 6RIRM |
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A @ 8I06Q, EAIRTS FM FAREREQ 6T QL8| Ioal UIRG-

@2 Q&F QI8 63, M LARERE1
6Q S0l 2°q G8 I %9, 6060 O 6918 RI1& 69l
In Q@64 (366 6912 2R 99 9)

6RIAM, 6QIM B FAIVRECAENR YEAUIRIQ 62R8E USRI

gé QIe7IeE JE0rnd AAURARITIR ARIGAIEE AYIREIRG U FFQ
@082 gg QInl 99IaR, 98, FIIR! 6 ARSI N9 QeRIR R, A, QS
$9Q, QAUS B FITQIGT I8 J6T RAUURE| 9RG G6ie 69126Q AXR 4,
gg 8 AARING SHIFISRE B QARIFAE! NG° 63ITRER AIRIAGT 6 ARISeTw
AR QI R62IIRAFY VR FALIRE| (FI6E6QNY A 9 9%) 6@l FQUIQ
Q2RI FRRITIR 69Q QUISHIR AR BIAGIE AITEYER YRR RS,
QI2l AIPEIRT 9Q° I JSORAER 69E 65R1Q F68 K68 AR QI

e @EYERQ UGS G886, NIgeq JE6m NITQ, AEE 694Q @2IQ A9 |
g6 gq Qo6 6aIcN IRldN 2Z| RIRIEN g4l 99198 4e° 9YINe0I
QARIS 2T AR g8l QIR @68 SIS JasAl Q1g, ga Aliasa Qall
48, QATINCA 81 621 UG, I3 6SIgE | @0 Ad, AN AARIIGR QIS
AARIFR AT 691G VAR PQ AR FEQ IS AU 6SIR AEF | 1 RAIYER,
94, RI9R0 9621 PR B ARIFS AAAY G AAAY ATRIFR FIFQ 85|

JIg Y604R GIEI0 QZ6Q 2T ARSAQ @l

°. GBQl QIPUIR YR YR 62 AEIGS 62RIAIR Al IA 8 IR QS FQE
AIGRIQ A QI G| Y Y&l 696G IRIA FJRQ NRGE!, 6996, GRS,
9998, 2GR 6R6EERER1 G, INIRIR AQId G AGUR @ 99w QYR g9 &l
QI69G 71U 6RYETRT| 698 AR I6a M NYE, A8 AR AR

9. 2P ARISANER B 22Ql 6QIRGER Qe @Q JIRSEI 9R 8 AYPER
20191 988 97 Aeq 6TQat] AUIFS 688 62RAARR| 2 2T 69RQ?
620168 Q¢ QIR TQINIRE AFe 62088 | 6ANINT IR A& Jg6a ad
2IgaG | 6TAQN I6Q 9T F1GIaR AREHIY *REQRAAZ| 66115 A& IR
QA @2l 1 QEF|

0. 6R60R UFEQ ARUCNFE JERIAB F1QAQ @2l AEF| 6QAN6Q IERIANRG
98 oIee 28 A8e AIR6RIda § 6erad|
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¥, SR @ JE6Q @68 QAR AIRL B AL - Q@ IR ARG Q1A
SR 621N QG 691931 T2 geal 8 AILOIAI AIg & 2gedl Alg 9ol
8 @uIde! - ARG 969! RIS RAFEY Q6a FIZ1 T¢PeN & Aa §eag QIR
QIR ALRIAE FIAY 62RRE! IR 8 IR [AE AIGER] Jal AU
QIR AT 6TEAD 6Q6Q 61N @2l 60R8T|

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

Qg 6186Q 9IZE 6RIRR B IIFEY @R 6 IRIAIR, IR G TRl G QIS
UINRR gA°9 Q@G|

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

9. QUER CId FIIR F@Al JRRAINE AP QARG NURE, K68 6AGR
dRISIQ QI F6R, R QuI6Q 636G ARSI AIdl FdNI 6819q QILl @62,
Q2! ¢ AL AR

. QIFIAIER UIR6Q NG IR HIFTQAIeg GaIBl A6 @, *R3a6a 2SS
AT Il AFRINCER T AF| 9PQ Q2RI FGY AR I ARIAER
QI2IQ g8l FQAS @2 | GQAQAICR I TS|

. 6Q60Q JEIo6Q ARINIeE AARILSIA OF AU Q]I 2id GdeRaIea
godel

0. Qg 9&ie6a ARl geIs 6418 F19eq g Q@RI 9R6aIT fadel gy
oG QIREQ Q1A YA JALeq PR QIR 8 JaE QIR QIR IRIQ AR
8G9l 1 0Q-R@Q GG 4@ FIRIFIER Y& 9@ J9Q AR QAULIRE | GF1Q!
RINEQ K4Q 2IQ FGQIQ QI | 2IREQ 6966 @ I6E FIGQ| GIRl TR UREQ -
G4 QAQ 8 R, G R B AT VGEQ T WIKE| UIFIY AERFTI 6ARETR
QULIAE, QA FYA°SHI FQAE QA

0 Q. 68IRARY 6QININIFA QBT IR 6941 G AREQ IR 2R TNRR gF
66 6919RgR 64, AR 6RITAWR §IF 8 FRTIAR GI9Y 19T YG10
290Q 67193 Jod 6aI9 ARAIRR QIZI

0 9. §198a AQ 99 8 9@ QAIARICALR Qg 94 FI6e JRYLN AR 19eq
JAP6M BRAI6Q 6599, 69Q G 9IB 69971 ALUIGIRQ Y AV 6LIRAN|
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86 I@ GOR QQYl, 604 low - RAIRE AR MAQ @ IRl TR
RALRE | 9T QeI QUFQIAR FECRAICE AYE JAUA FASE! AN
QITUAR 6QATIGT FRIER 6@1geR | geaIe 98 @888] 699d,¢. AIGeR
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Ga6a A2 Qe1Q UG AT g8l Q@] 2°@edIgl, 2°egeR G ARAQIQI
QU AR, Y2 AN PR AR, QTN 6REC I 6QES - 6T JFANFT
C1RI6Q 661G

69960 FEGR AFREQ AFER IOR QLIVIRAIRG, B 690716Q FUe 98
Ae% 99 6 ANUILR 98 8 TR 604 ATRNRGIR AR 64Q1 QAT
IR6a @Q6m - 1 QU Q@8 Ad gIKl SR 994 6R9R 692 ALIAAUFE!
Qd - Q419QdI6Q AFEl 9Q°, AT-QE-AACIER € ARRIIR| BFEI6R QAR
Q&046IYgER6aR T geq Kall @ AFa |

9181Rl
0. BG2 ALRQ RELIY, AR AL,  ¢9Y /I Ro9-Qol

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

QEg, FIg 2! QIFRIR SRAIA (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

9. @& (Cypracea moneta) 2o166a 122 8 AFRIQ 9g @Fiea aQid
Q@GIFRIQ AL, QI Y NG° RAG°F FSINQ YU 6RERIT QIREQ A, B4
3 2IAFER LR GORR F1d 88| @A, B9l B KRG IR QYR AR
@5°2I7] 8 299 9] 'JI91 QIR 9 a9l §19% AERIFFIER A% K083
6QCIRE AICRFRIY AR @, S AR 9L IR YORT AANER 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 AR QREQ Bl 91 IORe 62IRS! AIg
ARG - ALY BFALIER 11§ J28 KR LS| JGIQ @A8E| 616
ere9/er Adelea A°G0L JIRR S6QI9Q AT RIS 62R8 ‘@RE |

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

¥. 63910 USRI 20e1d dgdea i 6 ARy IGeTRAEs e
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dIAIe S096Q JFIFIew SRR G IR

8. QRera QBdge M2 QIS QTG AR 6R66 ARG YN I AMRER AIS
SFIRIQFIGE FIEQ 2IQ.A.AGAIaE IR (R CN19) Fo1a 814, GAI- 999 |
8 2711°g Q88 ARG G UL AUl - VIR ARA.Q° VIR IR,
QRGR!, 9000 Q@I 9¢, A, N, Yol

9. 0Q AR AAREA IR IF 95C IR AUCTL AN T 2ERTR AT BF4
TR VIGER IRIGG & FREQ NRR0eE QR 8 R JR4 AR AURER F84 6%
RALIAET| GG FLACRE 0IQ AR PEIQ LA 6Q6C 962, 1& JLE6Q GIL!
90T QARG GRAIRNR 9%, kIOl

9. Jggald, AUNPYT JFEM AHFG IR AR QORI YR FEa FIPE
0RA S48 0%l Q@R A°. AR Q4le, AT @2l Al

M. ACAIRAIA TEQE F9IR1Q 2G| ALINQL, QIFILE 8 FTLAAAEQ QTS|
J6I QORIER 6RUIBERY B ARIQE AGIAIREA a4l JFl AHRER Q4R
Q@1 Q8QY: gAI6QI2E Q4 - A°ULER| 2GRS ALIZ, II- € 9, 99|
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QS Q2FI6Q Gl SISSIRT A B |

Q2I9G1 @AIANE GG AQISE
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QAFTQ QAURIIAT | FPQ Y°AREHT QEF| 9P AIHEQ Y@ A0SR Il LI
S86Q4I1 AIOHIRI 9 AHRER F6TQ Q12 AT 1SRV

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.
QAR QIQ: FIF ARIQGY, (ISR, ©

0. @. QAR QY Yl 69R FARER
QU 2YVIFT AQYGT AIRREQ

faleag JIdE 28 Qaq
AERI6Q 0@ IR 9 Q1!

1ML 19 6Q6m 6LMl 64 PR
QAL FIFEQ IHYIQ 64% @Isll

QIS Sl 2GR T2l FARARX
L& AR QF 62m LAl

AQUIQE Q6m 6Qg GIG 67T
AARER EMER 6AART RIREM

QAR 2°6%l 694 FITQ KA
Q Q198 QI2IQ 64 62IQ QEAIR

QAL QICIEQ TG CLIREM
A°AIQER FQYIGY| 6AZFNER 6Q6R

QIgERQ! € (Mo | QTGS G, -9 91

=]

QARIAE 691G 2T, YoIR §1G1 61 F° QLI 1 QY Q10 @QLE!
@‘5@9 ?]fé16@|®@ 1w @Q8%| 64 2G4 AloRw QQ‘{IGJ@I
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2109g QIQ: FGe°8 gald, 9-8¢-991
Re. QG QIAw JEQ°E gl 9RQY, 9|I- 99

R9. 9% 0 MGV 2RIl
SIRG1Id €6 6aIR YAI6e QG0

9eag 956 28R IS |
QIgEaR, FIBASR Fda: QI - 99

R, 634, Gad B LIl JRQ AET K|
QIgEIR, RIS AT ek QaI-0 Y

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.

0 Y. CIaRI AIB JE9R, A°AIRR, INRA AT, YA JHIR. Q|

0 8. @ AUAUSIGIF ARI2 F6QUNE ARG IR FLFYT AR IRGO!
@2l gReeel Y19IQ @088 Ye° oiF Jega 6298l AIdies, eaIefas,
Q659Q, ANISILY, 2ITIRE (F619), 9196, IJ4 ARISQ G64ISI I9° QAR (SF
G311 |

QIR ARSI G ARG WL 6TV QIF ARINEA IR
Jdicariog QBal AR 621ReNI

Q8o AR46aQ AFll, IaIe J6qUAd, 9009, Q- /¥
¢l. Sidhyanta Siromani. Tr. Lancelot Wilkinson, 1861, Q&QY

09, AIRAIGIAR 29YS AT QLT ¥R GIFIR INGRI RERIRF ARG
@ 94 S0IR11 QIFICR QQPIIFY 629 699 g2 IFEE, YR AR A4
Q8| 6Q9ER F1-IEQ 6RYIGY A
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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

R (. Q. 6QIaM: LI ACFRIFIGRI A°YE AT GERIQY / S8R 6aIgall
@ QORIQ G6IFGI, 968l @68l AR 19 @2Ig 6w1Id A1 22! JeL QAIQIR
AIRIFEA ARY AIHEQ ALEIR 2|

9. 9RBdl N 60T MER ALy FRRIR U9 AT AVQ QAR YRR
QAUAN | LI NY T A°FR 2R NY A°HIR F1OQ AANLQ A1 6LV
33916 12l 2GS ERIRTY RIQUCERT ERGIIQ LG It AIBILQ AR
9RRY: 6%l 8 Q°T6Q RGN AL IR 2SI, RIHRT AR G 6T
QA 900l @ QEQY: QTR

90, AREQR QUAFQ IR G6HE QPRI 62T @R OKIAR Ol AV
EINIRI Y21 TV | 98I NY AR 992 919Q AAILIQ

q219% 92901

ARSI, FIAAGFR| | QEQIRY (X°), QBERE QAIF, @9%, 6gad 9qad|

21914, 92 | 909% | 9IS1e GF2 ARERS, RI6R4QR, J8I 3 2AQANR
YNNI

2I91LY, RdR, ARG IR 8 69T Q& Q14 (2°)1 900 | 6QE B AFTER
RG4I, REIEAYR, BG4El QR A°GRIR
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QIQ, QRFIRI R ¢o| QIF ABIYG A.6RAIARIA ATIAIG, REAIR, QAUFY
QGARL

QIQ, AARII REII| AANAG (), UAIRA 72T, RICAIQ, BRI AUKY
QYo SQUQ|

QIQ, 2IgagI?1 FGQ°d galdl, @oR, T4P Qew JGe°E Y1 AT

QIgeaa| @ ¢Mo| QIFAITR Gda, KR, AR6AIRR 699

A2I8, 2LIRA (2°)1 € 9| AIRRI AB | RIEFEYR, AR YIRS
AL, 6RUQRIAI € (98| 6QI8IR AFLIA| FFR, FJRALAI
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Chacraverti, Santanu(ed). 2007 Subhankari. Kolkata, The Asiatic Society

De, Sushil K. 1952. Cowries corrency, in, Orissa Historical Research
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Descriptive Catalogue

No: G/01

Title:
Bijaganita: Mandarthabodhini
Tika

Author: Maguni Pathy
Material: Palm leaf

Size; No. of Folios; Lines:
40 x 3.5 cms; 193; 3/4

Script: Odia

Date: 17" Century. As per the
colophon, the concluding date

of the manuscript is Sravana
suklapakshya, 1663.

Condition of the Manuscript: Not
good

Place: Puri
Brief Accounts of the Text:

This is one of the oldest
mathematics manuscripts available
in the museum. It has a colophon.
It is mentioned that the author
belongs to the Bharadwaja Gotra.
The writing starts with invocation
of Sri Ram (S¥i Ram Saranam)
which follows with invocation

of Ganesh (Sri Ganesaya

Namah, chandrasekhara bhale
chandrabuddhi pradayakang
bandehing bighnaanaasarthang
siddhidang bighna nayakang).
The text has the Sanskrit text (in
Odia Scripts) of Bhaskaracharya’s
Lilavati Siitra followed by an Odia
exposition of the same.
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No: G/02

Title: Sindhu Singhara Chautisa
Author: Dharanidhara Nayak
Material: Palm leaf

Size; No. of Folios; Lines: 36.5 x
3.5 cms; 103; 3/4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript: Not
good, many pages are torn and
worm-eaten

Place: Puri
Brief Accounts of the Text:

The manuscript contains the
writings of two authors. One is
Dharanidhara and the other is

not mentioned in the colophon.
Dharanidhara has composed his
text in Chautisa style and has used
the Raga Kaamodi. The first two
folios are missing. 34 questions and
answers — all are written in poetry
and explanations are in prose. The
mathematical problems deal with
how to determine the amount of
paddy mixed with grainless chaff
kept in one place, a calculation of
the values and measurements of
square-shaped clothes and moon-
styled portions of tents, measuring
the length of a lotus stem from

its position in the pond, and the
number of lotuses as well as the
depth of the pond. In the second
writing, the Kota measurement of
grains is narrated.
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Material: Palm leaf

Size; No. of Folios; Lines:
40 x 3 cms; 69; 4

Script: Odia

Date:
No colophon, 18" Century

Condition of the Manuscript:
Not good

Place: Puri
Brief Accounts of the Text:

This is one of the valuable ancient
manuscripts in the museum. This
describes kota measurement of
grains, measurement of land in
the units of nala, calculation of
interest, problems and solutions
relating to mensuration and
geometry. Questions are put in the
form of poetry and the respective
explanations are in prose. The
uniqueness of the manuscript is
that the context of the questions

is mentioned in the left margin of
the manuscript. The text deals with
the following problems and their
solutions:

1. Kota lekhana,
2. Kalantara lekhana

3. Nala Kaudia lekha (Triangle
Nala, square Nala, khata (pit)
Nala, Deula (temple) Nala,
Grama (village) lekha, depth of
pond lekha.
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4. Mulia (1abourer) lekha —
Distribution of wages to
household and farm labourers.

5. Brahmana Dana lekha (giving
gift to Brahmins)

6. Padma lekha (counting bees in
a lotus pond)

In the end, the author claims that
this text is exclusively meant for
the children of village chatasali
(school).

No: G/ 04

Title: Leelabati Siitra (Sanskrit)
Author: Bhaskaracharya
Material: Palm leaf

Size; No. of Folios; Lines:
43 x 3 cms; 65; 3/4

Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript:
First and last parts of the
manuscript are worm-eaten.

Place: Puri
Brief Accounts of the Text:

This is the original Leelabati Siitra
by Bhaskaracharya written in Odia
script. Since the first and last pages
are worm eaten, it is difficult to
figure out the name of the copier
and the time. The manuscript needs
proper conservation.
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No: G/ 05
Title: Khadi Leelabati

Author: Krupasindhu Nayak,
Krushna Mangaraja, Dinakrushna,
Murali Pasayat, Bhagaban Mohanty

Material: Palm leaf

Size; No. of Folios; Lines: 29 x 3
cms; 73; 3/4

Script: Odia

Date: Birakishore Deva’s 35
Anka, Ashadha Sukla Thursday

Condition of the Manuscript:
Good

Place: Puri
Brief Accounts of the Text:

The text is the Odia translation of
Leelabati Sitra by Bhaskaracharya
which was composed in different
Ragas, namely Gujjari, Chokhi,
Panchama Baradi, Bhisa Baradi,
and Ashadha Suklabani. This is dif-
ferent from the translation of Leela-
bati Siitra by Lokanath. Cantos
one, two, three, four, five, and six
deal with the problems relating to
land measurement, multiplication,
division, addition, subtraction, and
square of areas, accounts and in-
terest calculation, trading of crops,
srutiphala byabahaara, and usages
of area respectively. The last chap-
ter talks about kutaka joga.
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Author: Bhagaban Mohanty,
Krupasindhu Nayak, Nilakantha
Pattnaik

Material: Palm leaf

Size; No. of Folios; Lines:
Script: Odia

Copier and Date: Bhagaban
Mohanty, 19" Century

Condition of the Manuscript:
Totally damaged

Place: Puri
Brief Accounts of the Text:

It is not possible to go through the
text as it is in a totally damaged
condition.

No: G/7

Title:
Grantha Samudra

Author: Bikram, Debi Das
Material: Palm leaf

Size; No. of Folios; Lines:
40 x 4 cms; 84; 3/4

Script: Odia
Date: 19" Century

Condition of the Manuscript: Not
good, many folios are worm-eaten
and damaged

Place: Puri, G.C. Kanungo
Brief Accounts of the Text:

The questions are put in poetry and
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problems are resolved in prose. The
context of the problem is kept in
the left margin. The text deals with
the problems mentioned below:

1. Measurement of land (Nala
unit) e.g. Bamphi (well) Nala,
Chheda Nala, Deula (temple)
tola Nala, Pokhart (pond) Nala,
Grama (village) Nala.

2. Cubic measurement
3. Circumference of a flag

4. Plantation measurement
of bananas and paddy by
determining gaps, total area,
circumference of the land etc.

5. Determining the individual
amount of paddy and Agadi
stored together.

6. Buying and selling of paddy,
grains.

7. Kalantara calculations

8. Many folios contain tabulation
charts for better learning by the
pupils.

No: G/8
Title: Ganita

Author: Bikram, Debi Das,
Balabhadra Nayak, Mukunda
Nayak

Material: Palm leaf

Size; No. of Folios; Lines:
33x3cms; 170; 5

Script: Odia

Date:
No colophon, 19" Century
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Condition of the Manuscript:
Good

Place: Puri, Narsingh Mishra

Brief Accounts of the Text:

This is a compilation of various
problems. It contains:-

1.
2.

A L

Kota calculation of grains.

Area measurement of land (in
guntha, biswa, mana etc.)

Accounts and trading of grains.
The ascending value of Kaudi.
Kalantara calculation.

Value of Kaudi through Odarika,
melanka method.

To solve mathematical
problems, Leelabati siutras are
used. Few siitras have also
been translated into Odia. The
writing style is a fusion of
prose and poetry. The specialty
of the manuscript is the use of
Nala unit to measure the area
and perimeter land. The names
of the nalas are Sama Nala,
Bisama Nala, kadalitota Nala,
Gaccha (tree) Nala, Pokhart
(pond) Nala, Baunsapadma
(lotus) Nala, Sanahata (small
hand) Badahata (big hand)
Nala, Mayura-sarpa (peacock-
snake) Nala, Mandapa

lekha Nala, Temple Nala,
Dhanalaga Nala, Khata (pit)
Nala, basement pit for grains
Nala, well Nala, Grama Nala,
Paatapatani lekha Nala (cut
pieces of cloth), cloth Nala
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etc. The text has provided a
good number of diagrams to
illustrate how the measurement
should be done perfectly.

No: G/9

Title: Ganita
Author: Unknown
Material: Palm leaf

Size; No. of Folios; Lines:
27 x 5 cms; 48; 3/4

Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript:
Completely damaged

Place:
Puri, Surya Narayana Das

Brief Accounts of the Text:

It is not possible to go through the
text because of the condition of the
manuscript.

No: G/10

Title: Ganita

Author: Bikram, Debi Das
Material: Palm leaf

No. of Folios and Size:
44 x 4 cms; 13; 4/5

Script: Odia

Date:
No colophon, 19" Century
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Condition of the Manuscript:
Not good, incomplete

Place:
Puri, Surya Narayana Das

Brief Accounts of the Text:

The text is written mostly in verse.
There are mentions of kalantara
calculation and of the way to
determine the amount of paddy and
Agadi stored.

No: G/11

Title: Leelabati Sitra
Author: Lokanatha Nayak
Material: Palm leaf

Size; No. of folios; Lines:

40 x 3.5 cms; 13; 4/5

Script: Odia

Date:

No colophon, 18" - 19" century

Condition of the Manuscript:
Not good

Place:
Puri, Surya Narayana Das

Brief Accounts of the Text:

This is the translation of Leelabati
Siitra from the Sanskrit text.

The pages are in disorder it isn’t
possible to read through the text.



6diaer 008 QIQ
98¢ QIgRIa dRIAR ITING

QA 9 /09
Qe &Ie

QA §q9, 699119, §.4. QIQ,
QIR QI

2AIRNQ, AQ A°SHYI G 2IG: NB.8 x N
6.4, AR Y, MUN/Y

Adeia 6 QA AIF QIE, QI
JIRI6Q AGARIR: JAIQ IFAG
AT°Q 6QE Y6RIRS 2w, QAL
ZSGRS (R 99 ¢) AR RCRS QGG
2] 0 99 adela Qeall

@g: seal

AQgl: O

QIR: ga1, 4 QIS QI

SRR

6418] N9 RRR 8 UL
QAR G4 B ANQ AALIQ |
6R609 AAAIQ AARIR AU6Q]

A186Q 1360 6260@ IR
QIR AUAER AEE Ao B BG2
QUVER QTS QAL G ARY AR
daiglee @AG QIO QR @Q6Q
Q° QI 9@ AI0g @9Q ARIQ
RAULRAIAL, ¥ K2R LI 0FF |
g A2 AARIL IR AFERD
S1FR6Q ARG (699R)Q MR
RAULIRE|

ag QGll: kol QAN
Qee:
0. RAARa Gge QU (SIFRR,
A9 ARNAR, 6RIQY

No: G/12
Title: Ganita

Author: Bikram, Debi Das, B.C.
Das, Bhagaban Das

Material: Palm leaf

Size; No. of folios; Lines:
34.5 x 3 cms; 194; 3/4

Script: Odia

Date: The name of the copier has
not been mentioned. However, the
text was copied during the reign of
Gajapati Dibyasingha Deb’s 21*
Anka 1229 Sala (1822 A.D) as per
the colophon.

Condition of the Manuscript:
Good

Place:
Puri, Surya Narayana Das

Brief Accounts of the Text:

This is a compilation of
mathematical problems. The
questions and answers are written
in verse and prose respectively.
Some answers are in verse.
Interestingly, the questions

are based on the stories from

the Ramayana and other epics.
Mathematical problems are
enunciated in a simple and elegant
style that creates interest among the
students to go deep into the text.

For the easy solution of
mathematical problems, a good
number of tables are used in the
title Anka Bheda.

The manuscript contains:

1. a complete analytical
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description of Bhumi Nala
(Khata Nala, Mandala shape
Nala, Kodanda shape Nala,
Tianira Nala, Bana Nala,
Gajadanta (tusk shape) Nala
etc.

2. details of selling and buying of
grains in units of Kaudi

3. Kota calculations

4. determination of numbers of
soldiers during war between
two kings (kingdom) measures
to find out the number of birds
eating fruits and the number of
fruits on a tree with some hints.

No: G/13

Title: Patha Samudra
Author: Bikram, Debi Das
Material: Palm leaf

Size; No. of folios; Lines:
25.5x2.5 cms; 28; 3

Script: Odia

Date:
Labani Mohanty, 19" Century

Condition of the Manuscript:
Incomplete

Place: Puri, Narsingh Mishra
Brief Accounts of the Text:

Mathematical formulas, questions
and their answers are written

in the simplest style. Solutions

to mathematical problems are
resolved through addition,
subtraction, multiplication and
division. The manuscript contains:
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1. kadaganda calculation of
objects in Kaudi unit.

2. Nala calculation of land.

3. Kalantara calculation of
money.

No: G/14

Title: Ganita

Author: Adhar Pattnayak
Material: Palm leaf

Size; No. of folios; Lines:
42 x 3.5 cms; 100; 3/4

Script: Odia.
Date: No Colophon; Unknown

Condition of the Manuscript:
Not good

Place:
Puri , Surya Narayana Mishra

Brief Accounts of the Text:

This is an important manuscript
and contains almost all the writings
of Adhar Patnaik. It seems to

be the original book of Adhar

and portions from this text has
been reproduced in other texts.
Siitras, questions and answers

are composed in verse as well as
prose. The style is absolutely easy
to understand for people from all
walks of life. The practical utility
of mathematics in day-to-day life
(applied mathematics) has been
given in the form of problems
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under different titles. For each
problem, he has used the words
lekha and sabda.

The manuscript contains problems
like measurement of land,
kalantara calculation, different
calculation of grains, buying and
selling, time and distance etc. The
titles are: Krishna's Brindabana
Bihara sabda lekha, Rahasa lekha
sabda, Amount of grains lekha
sabda, Kaudi lekha sabda, Brahmin
lekha sabda, Brahmin dana sabda,
Ankagati sabda (ascending/
descending), krushikona sabda,
Magadha desa khani (mining)
sutra, Darji chandud lekha,
Bhramara sabda, Nayaka
Bhramara Sutra, Jalakrida lekha,
Flower lekha sutra, Karnataka
lekha sabda, Gajamokhyana
lekha, Khyaya nasti guna, Mula
nasti guna, Odanka, melanka, Cheli
(sheep) lekha, Bhramara lekha,
Gada lekha, Nadi pariheba (to
cross a river) lekha, Padmare
bhramara (honeybees in the lotus
pond) lekha, Kaudi runa lekha,
Desha Kalantara lekha, Sadhabara
banija (a merchant taking loan
from his wives for business)

lekha and description of different
shapes of land according to Nala
measurement.
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No: G/15

Title: Ganita
Author:

Material: Palm leaf

Size; No. of folios; Lines:
30.5x 3 cms; 25;3

Script: Odia

Date:
No colophon; Unknown

Condition of the Manuscript:
Completely damaged

Place: Puri, Narsingh Mishra
Brief Accounts of the Text:

It is impossible to go through the
manuscript as it is terribly worm-
eaten.

No: G/16

Title: Bhaunriya
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines:
42.5x 3 cms; 116; 3/4

Script: Odia

Date: As mentioned in the
colophon, the text was copied
in the 28" Anka of Gajapati
Birakishore Deba.

Condition of the Manuscript:
Not good

Place: Puri, Narsingh Mishra
Brief Accounts of the Text:
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The manuscript starts with Sri
Ganesaya Namah. This is a
chakadabasana (blue point) of
Sarangagada (a fort near Khurdha).
This contains the shape of the

fort and information regarding

the construction of the fort. Many
pages of the manuscript are worm-
eaten.

No: G/17

Title: Leelabati Pati Ganita:
Sarbabodhi Tika

Author: Original Text:
Bhaskaracharya, Ttkakara:
Sridhar Dwija

Material: Palm leaf

Size; No. of folios; Lines:
41.5 x 3.5 cms; 103; 4/5

Script: Sanskrit (Odia script)
Date:

Condition of the Manuscript:
Incomplete

Place: Khallikot, Ganjam.
Maheswar Mishra

Brief Accounts of the Text:

This is a commentary
(Sarbabodhini Ttka) on
Bhaskaracharya’s Leelabati

Siitra. The author claims that
Bhaskaracharya’s text has been
elucidated in a simple style for
easy understanding of the common
people. In the beginning, the author
seeks the blessings of Lord Ganesh
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No: G/18

Title:
Ganita: Hansatola Chautisha

Author: Balabhadra and others
Material: Palm leaf

Size; No. of folios; Lines:
35.5 x 3 cms; 154; 3/4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Completely worm-eaten

Place: Puri, Narsingh Mishra
Brief Accounts of the Text:

Not possible to go through the text.
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Author: Dharanidhar, Debi Das,
Bikram and Madhusudan

Material: Palm leaf

Size; No. of folios; Lines:
25 x 3.5 cms; 99; 3/4

Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript:
Good

Place:
Puri, Pandit Damodar Mishra

Brief Accounts of the Text:

There are two texts in the
manuscript. One is authored by
Debi Das, Dharanidhar and Bikram
and the other by Madhusudan.

The first one is titled Srilekha. It
contains kalantara calculations

and formulas to separate paddy and
Agadi from the heap. However, its
specialty is Nalabhanga sitra e.g.
Sama Nala, Banana plantation Nala
and khata (pit) Nala etc. Formulas
are written in the form of poetry.

The second manuscript by
Madhusudan contains various
measurement units of grain, land
and kalantara calculations etc.
Several questions and answers are
written in verse.
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No: G/20
Title: Ganita

Author: Loknath, Chintamani,
Adhar Pattnaik, Fakir Ojha,
Gopal Subuddhi, Nilakantha and
Dharanidhar

Material: Palm leaf

Size; No. of folios; Lines:
34 x 3.5 cms; 122; 3/4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Good

Place: Puri, Niranjana Mishra
Brief Accounts of the Text:

This is a compilation. Leelabati
sitras are said to be used to solve
the problems. The manuscript
contains:

1. Kalantara calculations of
paddy.

2. Nala measurement of land.
This has been termed as
Nala bhangana sitra. Here,
the lowest unit of length
measurement has been
mentioned as pahunda.

3. kadaganda hisaba (calculation)
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No: G/21

Title: Ganita Chautisa
Author: Dharanidhara, Bikram
Material: Palmleaf

Size; No. of folios; Lines:
18 x 3 cms; 104; 3/4

Script: Odia

Date:
No colophon, 19 Century

Condition of the Manuscript:
Not good

Place: Puri, Niranjana Mishra
Brief Accounts of the Text:

The manuscript has two Chautisas
of Dharanidhara and Bikram.
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Dharanidhara’s chautisa is
composed on various topics
regarding Kalantara calculations,
buying and selling of grains, and
land measurement in Nala unit.
Bikram’s writings also depict
similar mathematical problems

in a sweet flow. Both have their
unique styles of writing. One of
the interesting examples of the
manuscript is about the calculation
of money given to a sex-worker by
one of her customers in different
instalments.

No: G/22

Title:
Nayakadhana Chautisa

Author: Debi Das, Siba Mohanty
Material: Palm leaf

Size; No. of folios; Lines:
26 x 3 cms; 177; 04

Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript:
Many pages are worm-eaten

Place: Puri, Narsingh Mishra
Brief Accounts of the Text:

The manuscript contains

many other topics apart from
mathematics. Since many pages
are worm-eaten, it’s difficult
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to ascertain the nature of the

text in detail. Nayakadhana
Chautisa starts from page 75. The
mathematical problems are asked
in form of poems and solutions
are narrated in prose. The subject
contains:

1. Measurement of land in Nala

2. Evaluation of the number
of stones to be used in the
construction of a podium

3. Valuation of land according to
its size and the related buying
and selling calculations.

No: G/23

Title:
Satika Heerabati Sutra

Author: Chandrasekhar Pattnaik
Material: Palm leaf

Size; No. of folios; Lines:
32 x 04 cms; 100; 5/6
Script: Odia

Date:

No colophon, 19" Century

Condition of the Manuscript:
Good

Place: Puri
Brief Accounts of the Text:

The manuscript is an important
commentary on the Leelabati Siutra
in Sanskrit. The copier has given
his introduction in the 50" and
100™ pages of the text. There is an
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invocation of Lord Jagannath in the
manuscript. In the 100th page, the
copier has mentioned his father’s
name as Goutama and his mother’s
as Rambha.
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Dhaneswar
Material: Palm leaf

Size; No. of folios; Lines:
38 x 3 cms; 70; 3/4

Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript:
Good, First seventy two pages are
missing.

Place: Puri, Deba Mohapatra
Brief Accounts of the Text:

1. The manuscript starts with
Nala measurement of land. It
contains: Bamphi Nala, Chaura
Nala and measurement of land
in Barga rekha (square).

2. Grain measurement

3. Detailed calculation of
chadhabruddhi (calculation in
ascending order)

Some examples:

1. There are 100 boats. Without
knowing the capital, the first
boat has loaded 10 bharana
paddy. The second boat has
been loaded with 5 bharana
extra. That is a total of 15
bharana. Likewise, what would
be the total amount of paddy in
100 boats?

2. A merchant sent fifty boats
loaded with paddy which went
to Cuttack town. He again
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loaded 50 boats more with
paddy which went to Patna
town. What was the capital?.

Ans: 25750

In the end, the author has
mentioned about the rights and
responsibility of the teaching
community (Ojhas) at length.
He remarks that other castes do
not have a right to teach.

No: G/25

Title: Ganita
Author: Unknown
Material: Palmleaf

Size; No. of folios; Lines:
27 x 3 cms; 85; 3/4

Script: Odia
Date:
No colophon, 19" Century

Condition of the Manuscript:
Completely damaged

Place: Puri, Deba Mohapatra
Brief Accounts of the Text:

It is difficult to go through the text
as most of the pages are damaged.
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No: G/26

Title: Khadiratna Chautisa, Sishya
Upadesa Chautisa

Author:
Govinda Nayak, Balabhadra Nayak

Material: Palmleaf

Size; No. of folios; Lines:
39 x 3 cms; 178; 3/4

Script: Odia

Date:
No colophon, 19™ Century

Condition of the Manuscript:
Not good

Place:
Khallikote, Dibakar Mishra

Brief Accounts of the Text:

Most pages of the manuscript

are worm-eaten. The manuscript
starts with an invocation of Lord
Ganesha. Balabhadra’s writings
are mostly on the Kota calculation
of grains. He has described it as
Bargamiila Anka. He has used the
terms pacharila for questions and
dhara for answers. He has given
clarifications on terms like Misana
Bargapinda, Phedana Bargapinda,
Harana Bargapinda and Gunana
Bargapinda.

In Khadiratna Chautisa, the author
has discussed in detail various
Nala measurements, Kalantara,
geometrical calculations to
determine depth of a well etc.
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No: G/27
Title: Patha Samudra Chautisa

Author:
Balabhadra, Bikram, Debi Das

Material: Palmleaf

Size; No. of folios; Lines:
37 x 03 cms; 27; 3/4

Script: Odia

Date:
No colophon; Unknown

Condition of the Manuscript:
Not Good

Place: Puri, Deba Mohapatra
Brief Accounts of the Text:

This is a compilation of different
Chautisas by different authors.

The major part of the manuscripts
cannot be deciphered due to its bad
condition. There is an instance of
Debi Das’s calculation of amount
of individual amounts of paddy and
Agadi when they are piled together.
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Leelabati Sutra and others

Author: Sadashib Das, Narayan
Das, Balabhadra Nayak, Bikram,
Debi Das, Srichandan

Material: Palm leaf

Size; No. of folios; Lines:
37 x4 cms; 143; 3/4

Script: Odia
Date:
No colophon; Unknown

Condition of the Manuscript:
Good

Place:
Khallikot, Deba Mohapatra

Brief Accounts of the Text:

It is a compilation of many texts.
The names of the authors are
mentioned in different pages. The
text starts with Om Ganeshayah
Namah, an invocation of Lord
Ganesh. This precedes the
translation of Leelabati siitras in
prose from pages one to seven. The
writings of others are arranged in
three phases.

Page 57, 71-73: Mangala
Chautisha by Sadashiv Das

Page 73-80: Ojhdasankhali
Chautisha by Bikrama

Page 100: Balabhadra Nayak,
Page 110 ; Debi Das, Page 117:
Srichandan, Page 118: Debi Das

The contents of the manuscript
are mostly different types of
measurements of grains, kalantara
calculations and measurement of
land through nala unit. Writing
style is mostly in verse.
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No: G/29

Title: Ganita
Author: Bikram
Material: Palm leaf

Size; No. of folios; Lines:
31 x3cms; 97; 3/4

Script: Odia

Date:
No Colophon, 19" Century

Condition of the Manuscript:
Good

Place:
Khallikot, Deba Mohapatra

Brief Accounts of the Text:

The author Bikram has mentioned
his name in the 94", 100",

106™ and 108™ pages of the
manuscript. The manuscript deals
with land measurement through
nala unit, and with kalantara
calculations. The shapes of the
land are Samanala, Bisama nala,
Gharanala, Pokhart (pond)

nala - panka (mud) nala, Sarpa
(snake) nala , Khata (pit) Mandala
nala, Mandapa (pandal) nala,
Bhumigunana nala, Harana nala,
Kupa (well) nala etc.

The questions are put in the form of
poetry and reflect the then socio-
economic scenario of the state of
Odisha.
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No: G/30

Title: Khadi Saraswata

Author: Lokanath Nayak
Material: Palm leaf

Size; No. of folios; Lines: 35 x 3
cms; 69; 3/4

Script: Odia

Date: No colophon, 18" — 19*
Centuries

Condition of the Manuscript: Not
good

Place: Puri, Dama Das
Brief Accounts of the Text:

In the 109" and 110" pages, the
author has given his introduction
in brief and mentioned about his
relationship with Dharanidhar
Nayak. At the end of the script,
there is an invocation of Radha
and translation of Dasabatara Gita
from Jayadev’s Geetagovinda.
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The text is composed in the form of
poetry in various ragas. Since the
manuscript is in bad state, it is not
possible to decipher the text but it
is a translation of Leelabati Sitra.
To me, this text has resemblance
with the other translation of
Leelabati sutras of Lokanath.

No: G/31

Title:
Khadi Saraswata

Author: Lokanath
Material: Palm leaf

Size; No. of folios; Lines:
25 x 3 cms; 90; 3/4

Script: Odia

Date:
No colophon, 18" - 19" Centuries

Condition of the Manuscript:
Good

Place: Puri
Brief Accounts of the Text:

The manuscript contains
measurement of grains and
different shapes of land as well as
kalantara calculations. Importance
has been given on calculation based
on addition, subtraction, division
and multiplication.

The uniqueness of the manuscript
is that the questions and the
answers are narrated in the form
of poetry through different ragas.
This can be said to be an important
literary work on mathematics.

The manuscript consists of five
cantos. In the 55", 74™ and 80"
pages, the author, Lokanath gives
information about himself.
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Author: Balabhadra, Debi Das
Material: Palm leaf

Size; No. of folios; Lines: 16 x 3
cms; 130; 3/4

Script: Odia

Date: 19" Century, No colophon
Condition of the Manuscript: Good
Place: Puri, Dama Das

Brief Accounts of the Text:

The manuscript has greater
importance for its measurement

in the units of Nala. Balabhadra
has resolved the problems relating
to buying and selling of food
grains in detail through calculation
tables. It highlights some special
measurements of land like
Padmanala lekha, Mandalanala
lekha, Samanala lekha etc.

This is also a good example of
the potential of Debi Das’s land
measurement. He has declared
his text as the ocean of nala
measurement (nalasagar).

The following nomenclatures
of nala reflect his potential of
measuring different shapes and
sizes of space. They are Badhi
nala, Padika nala, Biswa nala,
Bamphi nala, Pahandanala,
Chakhandanala, Angulanala,
Kanihatanala, Pratinastinala,
Gunana dasandhinala, Harana
dasandhinala, Solakhandinala etc.
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No: G/33

Title: Ganita
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines:
26.5 x 3 cms; 30; 3/4

Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript:
Completely damaged

Place: Puri, G. Mohanty
Brief Accounts of the Text:

The manuscript is totally worm-
eaten and damaged. Therefore, it

is not possible to decipher the text.
But, some pages show that the text
deals with land measurement based
on nala unit.

No: G/34
Title: Khadipatha

Author:
Jagannath, Debi Das, Narayan

Material: Palm leaf

Size; No. of folios; Lines:
33.5x 3.5 cms; 142; 3/4

Script: Odia

Date:
19% Century, No colophon

Condition of the Manuscript:
Good
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Place: Naladia, Puri
Brief Accounts of the Text:

The text contains a detailed
calculation of selling and buying
of grains and land (in terms of
kadaganda, Odanka, melanka,
multiplication and division) and
also contains land measurement

in Nala unit. Importance is given
to kota measurement of grains.
Some examples are Dhana kota
lekha, mulanasti kota lekha, Kaudi
kota lekha, miiladhana nasti kota
lekha, bija kota lekha, mulia
lekha, oria bagada krayabikraya
lekha, brahmana bhojana lekha,
manabiswa krayabikraya lekha,
mukuta hara chhindi padila lekha,
takara gukara mukuta lekha,
krayabikraya mana nasti lekha,
amulya manikya lekha, brahmana
dana lekha, danabruddhi lekha,
gauduni lekha, machha lekha, suna
bhanga lekha, Kaudi Ganda lekha,
tukara gukara lekha, Ganda nasti
krayabikraya lekha, rauta lekha,
kalantaria mulanasti lekha etc.

It also contains the measurement
and scaling of land and other
matters. The names of the units
are hata nala, hatanasti nala,
khanda nala, khanda nala,
mandapa nala, chaturasranala,
traisalekhanala, padma lekha,
khani lekha, bedi lekha, bedi nala,
khata nala, ghana nala (dirgha
prati nasti, dirgha prati misa),
gachhapota nala, Kaudia runa
lekha nala, chheli lekha, deula
patharabasd nala etc. From the
83" page, there is a chautisa titled
Ankanidhi Chautisha. The naming
of the questions and answers is
indicative of the events of that
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period. There are also illustrations
and mathematical designs to solve
problems. The first part and the
latter part of the text are written in
prose and poetry respectively. One
of the examples of chadha anka
(ascending math) goes like this:

Mankada (monkey) Lekha - There
are twenty groups of monkeys. One
of those groups goes to a sugarcane
field. Each of them brings one
piece of sugarcane and joins the
larger group. Then, they distribute
their resources equally and each
monkey gets 12 canes. What is

the number of sugarcanes that the
monkeys brought back?

No: G/35

Title: Khadi Leelabati
Author: Loknath Nayak
Material: Palmleaf

Size; No. of folios; Lines: 39 x 3.5
cms; 116; 4/5

Script: Odia

Date: 18" - 19" Centuries
Condition of the Manuscript: Good
Place: Puri, Narasingha Satpathy
Brief Accounts of the Text:

This is the Odia translation of
Leelabati siitra in verse. There are
also mentions of some original
Sanskrit sitras. First 70 pages

of the manuscript are missing.
The text starts from page 71.

The subject deals with Dwiguna
bhanga, Triguna bhanga, Bansa
bhanga Nala, Skanda Nala,
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GOe 6897, 2N 6ILAR, I
99RR6IFRR, AU 0GRS /4,

QYA 9RSIR ARIG, IR,
6FGMRLIQ, CAVRFARR QAR |

Qqe: @ /N9
Qe Q&ie
QAU AUASTIQ

AINNR, UG LSl B IG:
Ny x N 6.4, A:0%, dl:09

Adela 6 aa:
IR AT, @A°E SBIR1

ag: seal
299l: o, 7Ig 2%
gIe: RREAYQ, QAR QI

QUYL ARIQ B IQYIE QI9Q 2R
Q8| AIgRT 94 IR

Qge: 6 / N9
Q6 Q&ie
RAU: 6991 QI

2AIRNQ, AQ A°SHYI B AIG: BB x €N
6.4, A:89, AN/ %

Padmabrukhya Nala, Tribhuja
Nala, Bruttakhetra Nala,
Mandalakara Nala, Chaturasra
khetra Nala, Chaturbhuja, Tribhuja
khetra Nala, Ayata khetra Nala,
Bisama Chaturbhujakhetra

Nala, Bisama chaturbhuja

karna, Bisama Chaturbhuja nala
sadhna, Suchikhetra Nala, Khetra
Byabahara, Jyestha Kanistha Nala.

No: G/36

Title: Ganita
Author: Dharanidhar
Material: Palm leaf

Size; No. of folios; Lines:
34 x 3 cms; 14; 06

Script: Odia

Date:
19" Century, No colophon

Condition of the Manuscript:
Good, but incomplete

Place: Bhubaneswar, Damodar Das
Brief Accounts of the Text:

The text is written in prose. The
author deals with kalantara
calculation of grains and land
measurement.

No: G/37

Title: Ganita
Author: Debi Das
Material: Palm leaf

Size; No. of folios; Lines:
44 x 3 cms; 56; 3/4
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Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript:
Completely damaged and worm-
eaten

Place:
Bhubaneswar, Damodar Das

Brief Accounts of the Text:

Since the manuscript is in
completely damaged shape, it is not
possible to decipher the content.

No: G/38

Title: Ganita
Author: Bikram
Material: Palm leaf

Size; No. of folios; Lines:
27 x 3 cms; 34; 3/4

Script: Odia

Date:
No colophon, 19*" Century

Condition of the Manuscript:
Damaged

Place: Bhubaneswar, Brundaban
Satpathy

Brief Accounts of the Text:

It is not possible to go through the
text because of the bad state it is in.
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Sl

@d: szl

AQQl: am
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SRR
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Jala Chautisa and Jalamagana
Author: Bikram, Dharanidhara
Material: Palmleaf

Size; No. of folios; Lines:
35 x 3.5 cms; 60; 4/5

Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript:
Good

Place:
Bhubaneswar, Kapileswar Mishra

Brief Accounts of the Text:

The writings of Bikram contain
many problems on multiplication
and its formulas. There are tables in
between to make the text easier to
follow. In his introduction, Bikram
has warned the students about

the importance of mathematics in
curriculum. He advises students to
give priority to mathematics before
other subjects. Bikram has also
narrated how to initiate a child into
his first lesson in this manuscript.
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No: G/40

Title: Ganita

Author: Adhar Pattnaik
Material: Palmleaf

Size; No. of folios; Lines:
21.5 x 3 cms; 86; 04

Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript: Not
good

Place:
Bhubaneswar, Damodar Das

Brief Accounts of the Text:

Since the manuscript is incomplete
and most of the pages are worm-
eaten, it is not possible to have

a distinct description of the text.
However, the following problems
are resolved in the text.

1. Kalantara Calculation

2. Measurement of land through
nala unit e.g. Bamphi nala,
Padma nala, Plantation nala,
numbers of stones used in
making the enclosure of a
pond, plantation of bamboo etc.
This is an important manuscript
for Nala measurement.

3. Kota calculation of food grains.
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Material: Palm leaf

Size; No. of folios; Lines:
34.5 x 3 cms; 84; 4/5

Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript:
Good

Place:
Bhubaneswar, Damodar Das

Brief Accounts of the Text:

This is one of the important texts of
Bikram. The manuscript contains
the following:

1. Kalantara calculation

2. Time and distance calculation
(Race between a lion and an

elephant)

Brahmana Bhojana Lekha
(feeding Brahmins in an
auspicious occasion) as
ascending and descending
order calculations.

Different types of Kota
calculation of paddy. There are
36 types of kota calculation
chronologically like pratham
barga (first square), dwitiya
bara (second square) and so
on. The calculations are written
in verse.
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Debi Das, Braja (Braja Bandhu)
Material: Palm leaf

Size; No. of folios; Lines:
25 x 3.5 cms; 103; 04

Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript:
Good, but incomplete

Place: Puri, B. Satpathy
Brief Accounts of the Text:
The manuscript contains:

1. kadaganda calculation

2. Kalantara lekha (in terms of
Kaudi and paddy calculation)

3. Agadi lekha (Problems relating
to determining exact amount of
paddy and Agadi from a given
amount of mixture of both)

Different types of land
measurement, such as, for
plantation of banana, Deepa
Rukha (lamp and its stand)
lekha, Hansarali lekha (number
of swans swimming around the
lotus on the pond), Sagada lekha
(e.g. A cart has broken down
and birds have consumed the
grains. Taking into the account
the amount of grains consumed
by the birds, the total amount of
grains has to be determined)

5. Different types of Magana
lekha (Suna Magana lekha,
multiple interest calculation,
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of horses, goats and cattle,
and calculation of pearls in a
snapped pearl necklace.)
The distinctive feature of the
manuscript is the use of tables to
solve problems in multiplication
and division.
Qqe: 8 /¥ No: G/43
QI91: 5186 Gad4l Title:
. R Ganita Chautisa
@Ql: 99 Y12l

2AIRNR, UG LSl B IG:
N x o 6Q.4., Ao, N/

adeia 6 aa:
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QIS -
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Author: Siba Mohanty
Material: Palmleaf

Size; No. of folios; Lines:
38 x 03 cms; 09; 3/4

Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript: Not
good

Place:
Brahmagiri, Fakir Charan Das

Brief Accounts of the Text:

The manuscript is written in a simple
poetic form in Dwipada (couplets)
style. There are 34 stanzas. The
author describes the necessity of
Mathematics for the students in
village schools. He has warned

the teachers as well as the students
to be thorough in the process of
learning. In one of the verses, he has
narrated the methodology of learning
Mathematics for children.
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No: G/44

Title: Leelabati Sutra
Author: Narayana Das
Material: Palm Leaf

Size; No. of folios; Lines:
34 x 3.5 cms; 105; 3/4

Script: Odia
Date:
No colophon, 19" Century

Condition of the Manuscript:
Good

Place: Dharakot, Ganjam. Fakir
Mohan Mishra

Brief Accounts of the Text:

The text starts with an invocation
of Lord Ganesh. This is the
translation of Leelabati Siitra

in Sanskrit of Bhaskaracharya,
composed in eleven cantos. Every
canto contains a particular subject.
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For example, Odarka — second
canto, Melanka - third canto,

Anka khanda - fourth canto,
multiplication - eighth canto,
division - ninth canto, measurement
of grains - tenth canto, and
Kalantara - eleventh canto.

There are separate parts for
multiplication, division,
substraction and addition. Cantos
are also composed in different
ragas like Sangalagujjari, Kausika,
Kalyana-ahari, Bangalashree,
Ashadhasukla, Ramakeri, Mangala
etc.

There are also five chautisha based
on the sutras.

The whole text is written in the
form of poetry which adds to its
novelty.
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No: G/45

Title: Ganita

Author: Debi Das, Balabhadra
Material: Palm leaf

Size; No. of folios; Lines:
32 x 3.5 cms; 45; 3/4

Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript:

Place: Dharakot, Ganjam. Fakir
Mohan Mishra

Brief Accounts of the Text:

The text starts with an invocation
of Lord Ganesh and Srikrishna. It
contains a series of mathematical
problems and their solutions

based on sitras. Nala has been
used as unit of measurement of
different shapes and sizes of places
like bamphi (well), mandapa

and temple which makes the

text unique. Other mathematical
problems are Hansa Lekha
(calculation of swans in a pond),
Padma-bhramar lekha (calculation
of numbers of bees flying over

a lotus in a pond), Phula Lekha
(calculation of flowers in a garland
offered to Lord Krishna by the
Gopis) etc.

There is the use of a word
Bhadamula lekha in the text.
Arnkamanasa is a different style
which is in the form of a riddle.

The simple and lucid composition
style of the text in both prose

and poetry form helps the

general reader understand tough
mathematical problems.
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No: G/46

Title: Leelabati Sitra
Author: Bhaskaracharya
Material: Palm leaf

Size; No. of folios; Lines:
30 x 3.5 cms; 57; 3/4

Script: Odia

Date:
No Colophon, 19" Century

Condition of the Manuscript:
Good

Place: Bhubaneswar, Damodar Das
Brief Accounts of the Text:

The manuscript is the original
Sanskrit Leelabati Siitra of
Bhaskaracharya in Odia script.
Since the end of the manuscript and
the colophon are missing, it is not
possible to know the name of the
copier.

No: G/47

Title:
Patha Samudra Chautisa

Author: Bikram, Debi Das
Material: Palmleaf

Size; No. of folios; Lines:
30.5 x 4 cms; 37; 4/5

Script: Odia

Date:
No Colophon, 19% Century

Condition of the Manuscript:
Good
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Place:
Bhubaneswar, Damodar Das

Brief Accounts of the Text:

The manuscript contains two
Chautisas by Bikram and Debi
Das. In Bikram’s writing, there is
a self-introduction where he has
humbly asked for forgiveness for
any mistakes in the manuscript.
The text mainly deals with
measurement and valuation of
grains and its units.

No: G/48
Title: Ganita

Author: Debi Das, Raghunath,
Banamali, Dasarathi, Bikram

Material: Palmleaf

Size; No. of Folios, Lines:
40 x 3 cms; 19; 3/4

Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript:
Good
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Place:
Bhubaneswar, Damodar Das

Brief Accounts of the Text:

1. Calculation of different shapes
of area in Nala unit e.g.
Puskarini (pond) Nala, Gaccha
(tree) Nala, Bamphi (well) Nala,
Sama Nala, Bisama Nala etc.

2. Kalantara Calculation:
A detailed description of
cumulative calculation of
interest. A new word Chakribikri
has been mentioned in the text.

3. All the questions are composed
in different ragas.

No: G/49

Title: Gopi Gopalanka Phula Tola
(Plucking of flowers by Gopis and
Gopalas)

Author: Adhar Pattnaik
Material: Palmleaf

Size; No. of folios; Lines:
26 x 3.5 cms; 39; 3/4

Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript:
Good, but incomplete

Place:
Bhubaneswar, Damodar Das

Brief Accounts of the Text:

The manuscript starts with Sri
Ganesaya Namah, an invocation
of Lord Ganesha. Poetry and prose
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are used for questions and answers
respectively. The manuscript

is a masterpiece of philosophy,
mathematics and literature.

The philosophical aspect of the
text depicts Krishna, Gopis and
Gopalas’ rasa vihara in Brindaban
and their conversations in questions
and answer form. These questions
and answers are not related to
Mathematics. They describe their
mental and physical conditions
and their bond with Krishna. The
script gives a complete picture

of Bhaktimarga (the way to

attain God-head) in the Vaishnav
philosophy of Odisha. The
questions are composed in different
ragas. As far as mathematical
problems are concerned, there is
mention of Nala lekha, Kalantara
lekha, Odanka, Phedanka lekha
etc. But the most appealing topics
are Mathura bije lekha, Phulatola
lekha, Jalakrida lekha, Basanta
Phaguna Lekha, Banabhoji Lekha
etc.
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No: G/50

Title: Magata Sindhu Kallola
Author: Krupasindhu
Material: Palmleaf

Size; No. of folios; Line: 30 x 3.5
cms; 99; 3/4

Script: Odia

Date: No colophon, 19" Century
Condition of the Manuscript: Good
Place: Puri, S. Mishra

Brief Accounts of the Text:

Kalantara calculation (e.g. A
borrower takes money from the
moneylender with an agreement
on a palm leaf and pays back at a
multiple interest rate). Apart from
grains, turmeric and other farm
products are mentioned. The text
deals with sale and purchase of
goods using both Kaudi and tanka
(rupee) as units of money.

The text is written in a very simple
and lucid form. At the end of every
verse, there is a mention of the
author’s name.

In one of the questions (page 41),
there is mention of the 41% anka
(year) of the then king, Gajapati
Ramachandra Deba. So, it can be
assumed that the manuscript was
written in that year.
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Author: Loknath Nayak
Material: Palmleaf

Size; No. of folios; Lines: 32.5 x
03 cms; 123; 3/4

Script: Odia

Date: 2" Anka of Birakishore Dev,
1276 sala/1869 A.D.

Copier: Gangadhara Mohanty,
Satrupur, Puri

Condition of the Manuscript:
Good

Place: Puri
Brief Accounts of the Text:

The text of the manuscript

starts with an invocation of

Lord Ganesha and ends with an
invocation of Lord Jagannath
and Sri Krishna. This shows that
the author belongs to a Vaishnav
sect. The author has given a brief
introduction of himself. He was
born in the village of Buacheri,
north of Purusottam Khetra. The
manuscript was completed on
Ganesha Chaturthi, Thursday in
the 2" Anka of Gajapati Mukunda
Deva. The content of the text has
resemblance with other Leelabati
Siitra manuscripts.
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No: G/52
Title: Patha Samudra

Author: Dharanidhara, Adhar
Pattnaik, Basudev Pattnaik

Material: Palmleaf

Size; No. of folios; Lines:
32.5 x 03 cms; 108; 3/4

Script: Odia

Date: No colophon, 19" Century
Condition of the Manuscript: Good
Place: Khordha, Ganeswar Nanda
Brief Accounts of the Text:

The manuscript is a compilation
of many texts and contains various
types of mathematical problems
and solutions. Some of them are
(as mentioned in the left portion of
some folios) on the measurement
of land using Nala, Bedi (podium)
lekha, Grama lekha, measuring
depth of pond taking into account
the length of a lotus stem, feeding
Brahmins and giving gifts, Paika
bartana lekha (giving wages

to soldiers in form of grains),

suna dara (gold value) lekha,
Bhumi dara (land value) lekha,
Kaudimagana lekha, cumulative
interest lekha, Kotamula lekha,
Sukasari lekha, Gopi chumbana
lekha, chheli (goats) lekha, birds
eating grains from a broken cart,
Hati-Ghoda mula (Value of horse
and elephant) lekha etc. Other texts
also contain similar mathematical
problems. Two lekhas that are
unique to this text are on the
exchange of grains and the
mortgage of land by moneylender
in lieu of giving loan amount.



65Iaer 9ad @1d
98ie aIgada edaIae dad!

QEe: 9 /8
QI GG NIRIQS1
@Ql: 6091 QIQ, QRIAE QY

2AIRNQ, AQ A°SHYI G AIG: IN.8 x N
6.8, 909, M:N/¥

Adea 6 AAg: 2Q G d°,
JRAG GTA°R QAT QNG A
R9%¥Y AIM (0T N a1dQl) Jd°e Q4
@6 g991a 2°g4 caI 9IIEa
ERSIYIQG |

@d: szl

24l am

QF: Q16T A, 65094 6819QUIL!
QA

69Ig6Q A°YE NIRIFGT I P2
Qg 9@ 7@ e 42 BZUIIVI6R
QUIBAC| 8L ARY 6418 AGQC
ARAA: AR, SVNAR, ISR,
HIRR, HIORR, FRAR, FEAR,
UIAQRAR, VAR, IR,

9f QIFeR, TR, 6IHAAR,
A9RIRNANR QUIG |

RReq 8A1Q: IAUT G 2dQ
a9 6 QAL 6IF - I°2 @Re

deae fda: 92ARR, §91999,
9O194R, 99dAR AU

adidel ead: 98 @ adie

AR 6RGIGYPR CIIEQ QTE - AFA1
g9 6n¢l, Q69 YAIQ 6nE, AR
6MS, QAR 6N, RIS 6,
6RQRI 6M4, 9C! 6MS! QRIS

Ll R @m Al06dIg |

No: G/53

Title: Khadi Leelabati

Author: Debi Das, Brundaban Das.
Material: Palm leaf

Size; No. of folios; Lines: 23.5 x 3
cms; 202; 3/4

Script: Odia

Date: Hari Baliar Singh, 22" Anka
of Gajapati Dibyasingha Deba in
1244 sala/1877 A.D.

Condition of the Manuscript:
Good

Place: Tapanga, Puri. Chaitanya
Chotaray

Brief Accounts of the Text:

The manuscript is an Odia
translation of the original Sanskrit
Leelabati siitra. There are also
many Sanskrit shlokas in the text.
The content has similarities with
other texts. The contents are:

1. Nala measurement like Sama
Nala, Bisama Nala, Kani
Nala, Khani Nala, Khata Nala,
Kantha Nala, Gacha Nala,
Dhanarua Nala, Bandha Nala,
Gajadanta Nala, Bhumi bija
Nala, Basti Nala, Pokhart Nala
and Mandalakara Nala.

2. Kalantara calculations of both
grains and money.

3. Time and Distance (race
between a lion and an elephant)

4. Panikia (table) Lekha: Tables
upto 25

5. The text also includes Nalini
Puspa Lekha, Bana Bhramara
Lekha, Manduka Lekha, Deula
Lekha, Banauja Lekha, Bedika
Lekha and Mukuta Lekha.

This is an important textbook
manuscript.
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No: G/54

Title: Kraya Bikraya Lekha
Author: Debi Das and others
Material: Palmleaf

Size; No. of Folios, Lines: 12 x 03
cms; 118; 3/4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Good, but first ten folios are
missing

Place: Tapanga gada Puri,
Chaitanya Chotaray

Brief Accounts of the Text:

The manuscript is in two parts.

The first part deals with buying

and selling calculations of various
objects through Odarka and
Melanka (addition and subtraction),
division and multiplication. This
part is written in prose form.

The second part of the manuscript
is written by Debi Das. The

text shares resemblance with

Debi Das’s other works. There

is description about Kalantara
calculation and land measurement
in Nala unit. The questions are
written in verse and answers are in
prose form.
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Author: Bikram, Debi Das
Material: Palmleaf

Size; No. of folios; Lines: 32.5 x
03 cms; 149; 3/4

Script: Odia
Date: No colophon , 19" Century

Condition of the Manuscript:
Good

Place: Balianta, S. Satpathy
Brief Accounts of the Text:

The manuscript starts with Sri
Ganeshaya Namah. The colophon
bears the author’s name and
introduction. Bikram has addressed
himself as Dhulipheda. He composed
an invocation of Lord Jagannath.
The text is written in Chautisa form.
The questions are in the form of
poems while the answers are both

in prose and verse. In each verse,
the author has mentioned his name.
The manuscript contains many
mathematical problems as it is a
textbook.

1. Measurement and calculation of
grains in kaddaganda style.

2. Kalantara calculation (e.g. a
familiar problem where a merchant
borrows money from his three wives)

3. Kota calculation of grains

4. Land measurement and buying and
selling of land. Debi Das has given
information on different types of
Nala measurement. He has explained
the features of Sama Nala and
Bisama Nala with examples. There
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is also some narration on the use of
these measurements in construction
of bridges, rowing of paddy and
determining the area of a village.

5. There is mention of a peculiar
question in this manuscript. A
devotee is offering chhagalas (goats)
to appease the Goddess. The problem
is about ascending and descending
calculation. The question gives a
picture of animal sacrifice tradition
prevalent in the society at that time.

No: G/56
Title: Ghatalekha Ganita

Author: Haladhara, Debi Das,
Krushna Das, Narayana

Material: Palmleaf

Size; No. of folios; Lines: 35.5 x
03 cms; 132; 3/4

Script: Odia
Date: No colophon, 19" Century

Place: Kakatpur, Puri. Gananidhi
Nayak

Condition of the Manuscript:
Good

Brief Accounts of the Text:

1. Measurement and calculation
of land in the units of Biswa,
Guntha, Mana, Bati etc. This is
an important manuscript with
respect to land measurement.
There is a detailed description
on valuation of land during
buying and selling on the
basis of area measurement.
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The author has emphasized on
certain rules for the students
which ought to be followed
strictly.

. In an example, Haladhara has

described a land whose area is
given and a calculation has to
be made to ascertain the length
and width of the land.

. Kisses of Gopis in ascending

style of calculation.

. One of the problems gives

an interesting example of
the prevailing lifestyle of the
then society. A father-in-law
asks a question regarding
mathematics to his son-in-
law to know the depth of his
knowledge.
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No: G/57

Title: Ganita

Author: Debi Das, Krushna
Material: Palmleaf

Size; No. of folios; Lines: 38 x 3.5
cms; 178; 04/05

Script: Odia
Date: No colophon, 19" Century
Condition of the Manuscript: Good

Place: Tirtol, Jagatsinghpur, D.M.
Das

Brief Accounts of the Text:

The manuscript is full of different
types of mathematical problems
and calculations. There are
calculations in Odanka, Melanka,
Harana and Gunana, different
types of ascending and descending
style calculation, kota valuation of
grains (Kaudia Kota, Miiladhana
nasti kota, Brahmin Bhojana Kota,
Gifting gold to Brahmins kota,
Dadhi kota, Mulanasti kota, Paa’
nasti Kota etc.), Kalantara Lekha,
Buying and selling of paddy,
Chhagabhoga Lekha (Sacrificing
goats to the Goddess), Debapuja
Lekha (Giving flowers to Gods

for worship), different types of
Nala Lekha (Prathama (1st) Nala,
Dwitiya (2nd) Nala, Trutiya Nala,
Upa Nala, Itabasa (fixing bricks)
Nala, Mandapa Nala, Gacchalaga
Nala, Bamphi Nala, Sama Nala,
Bisama Nala etc., time and distance
(Hasti palaela Lekha), Bhumi
Bhiana Lekha, Sunahara (gold
necklace) Lekha.

Ascending and descending

style of calculations and Nala
measurements dominate the text of
the manuscript.
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Material: Palmleaf

Size; Lines: 32 x 3.5 cms; 3/4
Script: Odia

Date: No colophon, 19" Century

Condition of the Manuscript: Bad,
many pages are worm-eaten

Place: Bhubaneswar, Damodar Das
Brief Accounts of the Text:

The remaining pages in the
manuscript show kadaganda
calculation of different matters
during buying and selling, Nala
calculation of land (Sama Nala,
Bisama Nala, Mandira Nala etc.)
and measurement of paddy and
grains (Kuncha, Mana, Gauni,
Nauti, Pauti, Bharana as units)
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No: G/59

Title: Ganita
Author: Unknown
Material: Palmleaf

Size; No. of folios; Lines: 15 x 3
cms; 78; 3/4

Script: Odia
Date: 1902 AD, No colophon.

Condition of the Manuscript: Not
good

Place: Tapangagada, Chaitanya
Chotaray

Brief Accounts of the Text:

1. Valuation of different goods
and the usage of kadaganda
during buying and selling

2. Land measurement (similar to
other manuscripts)

3. The style of writing is mainly
in prose form.

No: G/60

Title: Leelabati Ganita O
Patiganita

Author: Sribatsa Basudeva
Material: Palm leaf

Size; No. of folios; Lines: 36 x 03
cms; 53; 04

Script: Odia
Date: Sribatsa, 19" Century

Condition of the Manuscript:
Not good, many pages are damaged
and worm-eaten



Ya[[sagaatKallel
98ie aIgada edaIae dad!

R: AER, LAGIF, QI6719Q QI
QA

92l Y6 NRISST 9a GIaY
QIR | JQQ 6QERIS 6aI@ B2l
Ad6a engll AIRE| M@ QIY ARG
QA28 g0 §192 dgl el
gQ 68IQuI It 6Qg@el G|
4&° 29IQ QI QIQL AZA!
AR(er oY dal) 69l gaal @a
68198 6218 FPQ AN YARFER
6RLIR 6968w Al T6RYA 69IR
QAR 203
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QQl: Al A4l

2AIRNQ, AQ A°SHYI B 2IG: Ne x o
6Q.41., 0:99, dl:oN/oY

adeia 6 aa9: 9891 912, AaG°4
AoIR1

@g: seal

2QQl: AIgRTQ 29 AR, FIg 2[R
29}

dI9: Q9Q, 4LaglIl, QI6F1QQ QI
e

N2l @ QI 62181

219 F6618 QRAIQ! 6AIYER IRQ
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Place: Sundargram, Cuttack.
Damodar Das

Brief Accounts of the Text

This is a translation of original
Leelabati Siitra in prose form.
Many Sanskrit shlokas are also
incorporated. He belongs to the
Begunia village of Khordha
district. The translation work
was completed in 1270 sala
Dolapurnima (1864 A.D.). The
author has introduced himself as
the grandson of Kapileswar.

No: G/61

Title: Ganita
Author: Unknown
Material: Palmleaf

Size; No. of folios; Lines: 31 x 03
cms; 77; 03/04

Script: Odia
Date: No colophon; Unknown

Condition of the Manuscript:
Good, but letters are not legible

Place: Sundara grama, Cuttack,
Damodar Das

Brief Accounts of the Text:

This is a new manuscript. The text
starts with an invocation of Lord
Ganesha. It contains multiplication
tables of digits 1 to 100. The form
of table is named as Odia Sodhi
Panikia. There is a glossary for
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the words used at the end of the
manuscript. From the second half
of 19" Century till the third or
fourth decade of the 20™ Century,
the students in the village schools
followed this style for memorizing
mathematical calculations.

This was an easy way of learning
addition, subtraction, multiplication
and division. This was popular

as Ghosana bidya (memorizing
technique) among the students of
village schools to gain mastery
over mathematic calculations.

No: G/62

Title: Ganita
Author: Hara Nayak
Material: Palm leaf

Size; No. of Folios; Lines: 31.5 x
03 cms; 78; 03/04

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Good

Place: Sundargram, Cuttack,
Damodar Das

Brief Accounts of the Text:

The text deals with two important
subjects which are:-

Nala Lekha (Padmaphula
Lekha, Puskarini Nala, Basti
Nala, Gacchamanda Nala,

1.

Samanala, Bisamanala,
Charihatanala and Bamphi
Nala etc.)
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Kalantara calculations

The calculation deals with
borrowing and repayment of
grains and paddy according to
its valuation. The measurement
units are mentioned as Kuncha,
Paa, Sera, Gauni, Nauti, Pauti,
Bharana, Kahana etc.

No: G/63

Title: Ganita

Author: Bikram, Banamali
Material: Palm leaf

Size; No. of folios; Lines: 38 x 3.5
cms; 122; 03/04

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Good

Place: Sundara grama, Cuttack.
Damodar Das

Brief Accounts of the Text:

The manuscript starts with
invocation of Lord Srikrishna.

The text contains:

1. Different types of Kota
calculation (Kaudia Kota,
Agata Kota, Bramana Bhojana
Kota, Ekapadaru Na’padiya
Kota). The text has different
rules on simplification of Kota
calculations.

Nala lekha (Sama Nala,
Bisama Nala, Pokhart Nala,
Deula Nala, Grama Nala,
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10.Padma-Bhramara Lekha.

In the end, Bikram has narrated the
difficulties of square calculations in
verse.
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Material: Palm leaf

Size; No. of folios; Lines:
34 x 03 cms; 130; 04/05

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Totally damaged

Place: Sundara grama, Cuttack.
Damodar Das

Brief Accounts of the Text:

It is not possible to go through the
text as the manuscript is completely
worm-eaten.

No: G/65

Title: Leelabati

Author: Lokanath Nayak
Material: Palm leaf

Size; No. of folios; Lines: 33.5 x
3.5 cms; 131; 04/05

Script: Odia

Date: No colophon, 18" -19®
Centuries

Condition of the Manuscript: Not
Good

Place: Sundar grama, Cuttack.
Damodar Das

Brief Accounts of the Text:

This is an important manuscript
but it is not possible to completely
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decipher the manuscript because
of its damaged state. It needs
proper conservation. This is an
Odia translation of the original
Leelabati siitra in prose. The
author has given examples of
many mathematical formulas using
addition, subtraction, division
and multiplication. In a particular
example, a detailed formula is
given on how to determine square
of a digit.

No: G/66

Title: Bhaunria
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 30.5 x
03 cms; 82; 3/4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Good

Place: Sundara grama, Cuttack.
Damodar Das

Brief Accounts of the Text:

This is a unique manuscript. It
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contains a detailed description of
land measurement of the Bhaunria
village in Odisha. This gives

a picture of 19" Century land
measurement in which the unit
Grama Nala marks prominence.
The text also contains other
calculations using Grama Nala.

No: G/67

Title: Ganita
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 32 x 3.5
cms; 9; 05

Script: Odia

Date: No colophon, 19"
Century

Condition of the Manuscript:
Worm-eaten

Place: Ganjam, N. Mishra
Brief Accounts of the Text:

It is difficult to go through the
manuscript as it is worm-eaten.



6diaer 008 QIQ
98¢ QIgRIa dRIAR ITING

Qqe: @ /9T
Qe Q&Ie
QU 6991 QI

2AIRNQ, AQ A°SYI B 2IG: ND x N.&
6., A:8%, 2B/ 8

AJRIQ 6 ANY: 6399 RS LA,
eI o dal, QISR g a8l

@d: cgal

egl: oM

G RIS, gl

ok

N2l AR 6912YPR6Q QTR 6QQ1

QAT QORI AT
0. CII5lél 98 (QARQA Q41T Q)
9. ARAID (GER FF)

0. OQIYE TAIQ, NIRISGT IQ
ARINER AAIGER QAR
AAULIRZ 691N JRIFA FIR|
2196Q Y191Q FARE|

No: G/68

Title: Ganita
Author: Debi Das
Material: Palm leaf

Size; No. of folios; Lines: 37 x 3.5
cms; 54; 4/5

Script: Odia

Date: 1887 A.D. Margasira

(November-December) Shukla
Panchami

Copier: Baishnaba Charan
Praharaj

Condition of the Manuscript:
Good

Place: Gadamanitri, Puri
Brief Accounts of the Text:

This manuscript is thematically
similar to other manuscripts of
Debi Das.

It contains:

1. Mdagana Siutra (Buying and
selling Dasandhi siitra)

2. Nala Mapa (Different types of
Nala measurement)

3. Chadha brudhi (interest
calculation in ascending and
decending order)

The problems are solved on
the basis of Leelabati Siitra as
mentioned by the author.
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Authors: Gangadhara, Mukunda
Nayak, Debi Das, Raghunath,
Balabhadra Nayak

Material: Palm leaf

Size; No. of folios; Lines: 30.5 x
03 cms; 164; 3/4

Date: No colophon, 19" Century

Condition: Good, but first few
pages are missing

Place: Damodar Das,
Bhubaneswar.

Brief accounts of the Text:

The manuscript contains Odia
translation of Sanskrit shlokas. The
script is in a question-answer form,
mostly in verse. The contents are:

1. Different measurements of
grains. (Gangadhara)

. Principal amount, interest
measurement in kadaganda
using both tanka & Kaudi

. Area measurement of land,
nala measurement like
Sama nala, Bisama nala.
There is also mention of
particular shapes of land e.g.
in the shape of a bullock cart
(sagada akara), bow-shaped
land (dhanu akara), shape
of mardala and Dambaru
(musical instruments) etc.

Example: A lotus has bloomed
1 %2 hands above pond water.
When wind blows, the root
comes out 2 hands. The depth
of the pond is calculated taking
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into account the mud, water,
lotus stem and movement of
wind over the pond.

Another question: A mali
(gardener) went to pray at five
Mahadev temples with flowers.
After giving flowers at the first
temple, his offering becomes two
times and in the then next time, the
number of flowers becomes thrice.
Likewise, he worshipped five times
and came out empty-handed. How
many flowers were there? What
was the number of flowers after
each prayer?

Answer: 2592 flowers

At the end of the text, Ghana
gunana and khandda (problems) are
mentioned.

No: G/70

Title: Ganita
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 28 x 3.5
cms; 72; 03/04

Script: Odia

Date:
No colophon, 19" Century

Condition of the Manuscript:
Worm-eaten

Place: Narsingh Mishra, Puri
Brief Accounts of the Text:

The manuscript is in a completely
damaged state.
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Material: Palm leaf

Size; No. of folios; Lines: 36 x 3.5
cms; 38; 4/5

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Worm-eaten

Place: Manikarnika, Puri, Narsingh
Mishra

Brief Accounts of the Text:

Since the manuscript is totally
worm-eaten, it is not possible to go
through the text.

No: G/72

Title: Ganita
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 35 x 3.5
cms; 144; 03/04

Script: Odia
Date: No colophon, 19" Century
Copy writer: Unknown

Condition of the Manuscript:
Worm-eaten

Place: Damodar Das, Bhubaneswar
Brief Accounts of the Text:

Not possible to go through the text
because of its condition.
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No: G/73

Title: Ganita
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 40.5 x
3.5 cms; 56; 4/5

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript: Not
good, many pages are worm-eaten,
first 50 pages are missing

Place: Bhubaneswar, Damodar Das
Brief Accounts of the Text:

The manuscript contains
calculation of distribution of paddy
and grains. There is one interesting
example in verse about land
distribution of a landlord among his
four sons. The calculation units are
in hata (hand) while the area unit
measurement is bati (twenty acres)
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No: G/74

Title: Patha Samudra
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 35 x 03
cms; 137; 3/4
Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Totally damaged

Place: Brahmagiri, Puri, Sudha
Charan Mallick

Brief Accounts of the Text:

It is difficult to go through the text
due to the bad condition of the
manuscript.
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No: G/75

Title: Leelabati Sutra
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 34 x 3.5
cms; 100; 04/05

Script: Odia
Date: No colophon, 19th Century

Condition of the Manuscript: Not
good, many folios are damaged

Place: Gadamanitri, Puri. Narsingh
Mishra

Brief Accounts of the Text:

This is an incomplete manuscript.
This is the Odia translation of

the original Leelabati Siitra of
Bhaskarachaya in prose. There are
a few Sanskrit shlokas as well. One
of the examples goes like this:

Without knowing the quantity

of lotus flowers, a person offers
one-third of the flowers to Lord
Mabhesha, one-fifth to Lord Vishnu,
one-sixth to Lord Surya, one-fourth
to Goddess Durga and remaining
six flowers to his Gurudev. What

is the total number of flowers?
Similar problems are often
mentioned in other manuscripts.
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QEN 9 /9 No: G/76
Qe Q&iQ Title: Ganita

QQl: 919199, 6991 QIY, NEQIAQ,
AR, 1998, SUIFl B AFEIF

2IRNQ, AQ A°SYI B 2IG: N x N.&
6.4, A&, Ml N/Y

Adeia 8 an9: 98I QIZ, AaG°4
SOIR1

@d: sgel
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eagie
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Qaq:
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Author: Pitambara, Debi Das,
Lambodara, Saranga, Dinakrushna,
Shyama, Ghanashyama

Material: Palm leaf

Size; No. of folios; Lines: 31 x 3.5
cms; 159; 3/4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript: Not
good, many folios are worm-eaten
and damaged

Place: Damodar Das, Puri
Brief Accounts of the Text:

The manuscript is a compilation.

In the first page, there is a table on
Kota calculation of paddy. To make
the calculations easy, this method
has been introduced.

The manuscript is in the form of a
text book. It contains calculations
on buying and selling of paddy
and grains, Kalantara calculation,
Chadhabruddhi, time and distance,
and measurement of land etc.

The questions are composed in
verse based on different Ragas and
Raginis. Answers are written in
prose.

In one of the poems, Debi Das
has narrated about difficulties

to maintain the accuracy of
mathematics. He warns his co-
authors to be keen on their study
lest they become a laughing stock
for the public.



6diaer 008 QIQ
98¢ QIgRIa dRIAR ITING

Qqe: 6 /99
QI Qe
@Sl FRIS I, QRIAR

2IRNQ, AQ A°EYI G MG: N x
6.8, 89, Y

AdeIa 8 an9: 98I 1T, @aG°4
a0IR1

@d: szl
2Qql: cdixgal
e g, Qe @19

Qa9 AIgRAQ 691 HIR AIRRLIQ
AGQ AR g6l

Qqe: o /or
QUEL: &Ie
QU 2Rl

2IRNQ, AQ A°SHYI B 2IG: NB.§ X
0N.8 6.4, A:RY, A Y

Adeia 6 an9: 98I QIZ, AeG°4
Ll

@d: szl
298l AR g6<, 6IRY2l 8 A8gIC
gIe: gal, QI6AILR @I

Q9 AIgND] 69IQ HIRYIRIYRIQ
aGal AaQ g6

No: G/77
Title: Ganita

Author: Madhaba Das,
Brundabana

Material: Palm leaf

Size; No. of folios; Lines: 31 x 3
cms; 42; 4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Completely worm-eaten

Place: Damodar Das, Puri
Brief Accounts of the Text:

It is difficult to go through the text
due to its damaged condition.

No: G/78

Title: Ganita
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 34.5 x
3.5 cms; 14; 4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript: Not
good

Place: Damodar Das, Puri
Brief Accounts of the Text:

The manuscript is totally worm-
eaten. So, it is not possible to go
through the text.
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Author: Deni Das, Balabhadra
Material: Palm leaf

Size; No. of folios; Lines: 30 x 3
cms; 39; 3/4

Script: Odia

Date: No colophon, 19

Century

Condition of the Manuscript:
Not Good

Place: Puri, Damodar Das
Brief Accounts of the Text:

A major portion of the text is
worm-eaten. The manuscript
contains Nala measurement of Debi
Das and Kalantara calculations
of Balabhadra. Many problems
regarding the buying and selling
of paddy and grains are described
in the text. The questions are both
in verse and prose. Many of the
problems are taken from similar
writings by both the authors.

No: G/80

Title: Ganita
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 35 x 03
cms; 20; 4

Script: Odia

Date: No colophon, 19%
Century
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Condition of the Manuscript:
Not good

Place: Puri, Damodar Das
Brief Accounts of the Text:

Many of the pages are worm-eaten.
The manuscript deals with two
types of mathematical calculations
i.e. land measurement in Nala unit
and buying and selling of grains.
There is also mention of formulas
regarding simplification of unit
ratios.

No: G/81

Title: Leelabati

Author: Lokanath Nayak
Material: Palm leaf

Size; No. of folios; Lines: 28 x 3.5
cms; 115; 04

Script: Odia

Date: No colophon; 18" - 19
Centuries

Condition of the Manuscript:
Good

Place: Nayagarh, Damodar Mishra
Brief Accounts of the Text:

This manuscript is the Odia
translation of Leelabati Sitra. The
text starts with invocation of Lord
Ganesha. The author has given his
introduction but there is no mention
of the copier’s name. The contents
are similar to other works of the
author.
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Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 32 x 3.2
cms; 84; 4

Script: Odia

Date: No colophon, 18"-19%
Centuries

Condition of the Manuscript: Not
good

Place: Damodar Das, Nayagarh
Brief Accounts of the Text:

The manuscript is an Odia
translation of the original Sanskrit
Leelabati Siitra in prose. In many
places Sanskrit shlokas are written
in Odia script. The text starts with
an invocation of Lord Ganesha.
The left part of the manuscript is
almost worm-eaten. It is not even
possible to figure out the name

of the author. The content needs
comparison with other similar
prose translations of Leelabati
Siitra. The manuscript needs
conservation.
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No: G/83

Title: Khadi Rasabati / Leelabati
Author: Loknath

Material: Palm leaf

Size; No. of folios; Lines: 31.5 x 3
cms; 114; 4/5

Script: Odia

Date: Gangadhara Mohanty, 18"
/ 19" Century. The manuscript was
completed on 5" anka of Gajapati
Dibyasingha Deba (1862 AD) on
the 28" day in the month of Biccha,
December 12

Condition of the Manuscript:
Good

Place: Banamalipur, Damodar Das
Brief Accounts of the Text:

This is an Odia translation of the
Sanskrit Leelabati Siitra. The text
starts with invocation of Lord
Ganesha and in the end, the author
introduces himself. In a verse, the
author has narrated the importance
of the Leelabati Patiganita. It is
also mentioned that the text was
completed on a Thursday, Bhadra
Sukla Binayaka tithi in the 2™
regnal year of Sri Sri Mukundadeba
Maharaja Gajapati. The manuscript
was rewritten in 1862. The text is
similar to other Odia translations of
Leelabati sitra.
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Material: Palm leaf

Size; No. of folios; Lines: 21 x 3
cms; 71; 3/4

Script: Odia

Date: No colophon, 19" Century

Condition of the Manuscript:
Good

Place: Puri, Narasingh Mishra
Brief Accounts of the Text:

The text has been composed in

the form of a dialogue between
Nimai Charan and Radha Charan.
The entire text has been written

in Kamodi Raga and it deals

with monetary calculations

through Odarka (addition),
Phedarnka (subtraction), Gunana
(multiplication), Harana (division).
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Author:
Century A.D.

Nimai charan, 19"

Material: Palm leaf

Size; No. of folios; Lines: 32 x 3
cms; 72; 04

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Good, Page 1 is missing

Place: Narasinghapur, Puri
Brief Accounts of the Text:

The script has been written in a
dialogue form between Nimai
charan and Radha Charan. All the
problems are presented as poetry
in the Kamodi raga. Through

the storytelling style. the author
describes different units of
measurement of land and grains.
The units of land measurement are
guntha, biswa, ganda, mana and
units of currency measurements are
Kaudi, adhala, pahula and tanka.
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No: G/85
Title: Lekhasiitra Lekha

Author: Lokanath, Krupasindhu,
Bhagaban and others

Material: Palm leaf

Size; No. of folios; Lines: 23 x 3
cms; 210; 3/4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Not good, completely damaged and
worm-eaten

Place: Rambha, Ganjam, K.C.
Palai

Brief Accounts of the Text:

The whole manuscript is composed
in verse. The style is a question
and answer form. It shows the
perfect way for teaching students
and scholars. The mathematical
problems are solved using
Leelabati siitra. The problems
include:

1. Land measurement (Units:
Angula, Chakhanda, Hata,
Nala)

Amount of objects (Units:
Biswa, Guntha, Ekara)

Shapes: Bargakhetra (square),
Ayatakhetra (rectangular),
Bruttakara (round shape)

The units of weights and
measurement of food grains
like dhana, chaula, muga,

and biri are chatanki, paa,
adhasere, sere (both liquid and
solids), gauni, bharana, pauti
etc.
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Lekhana

Author: Haladhar, Bhagaban and
Loknath

Material: Palm leaf

Size; No. of folios; Lines: 23 x 3
cms; 210; 4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Good

Place: Puri
Brief Accounts of the Text:

This is a huge text containing
works of four authors. Each

author has his own unique style.

It contains many examples in
arithmetic. Haladhar has introduced
himself as Purusha Singh at

the beginning of his work. The
questions and answers are both

in poetry. There is a detailed
description in prose as well.

Besides this, there are problems
on Kota measurement of grains,
Kalantara calculation, and Nala
measurement of land.

The second part is a Chautisa by
Bhagaban Nayak and the third part
is a long poem by Loknath.
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Material: Palm leaf

Size; No. of folios; Lines: 42 x 04
cms; 170; 4/5

Script: Odia

Date: No colophon, 19" Century
Condition of the Manuscript:
Good

Place: Nayagarh, Damodar Das
Brief Accounts of the Text:

This is a different type of
manuscript. This is a land
settlement report between
Khandachua and Kantabania
village of Nuagarh. The manuscript
is complied in the 25" anka of Sri
Birakishore Deba II. This is a 19"
Century manuscript. It deals with
detailed land measurement and tax
collection of the total area of those
villages.

No: G/87
Title: Ganita

Author: No mention of the name
in the text

Material: Palm leaf

Size; No. of folios; Lines: 48.3 x 3
cms; 48; 4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Good
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Place: Alarata, Puri. Narsingh
Mishra

Brief Accounts of the Text:

The questions and answers have
been composed in the form of
poetry and prose respectively.
Raag Kalasa and Kamodi have
been used. The words Thapana
and Bharana are used for question
and answer respectively. There are
descriptions of land measurement
(in the units of angula, Chakhanda,
hata and nala), amount of grains
and fruits, and interest calculation
etc. There is information on volume
measurement of pits, stone, and
quarries. To make mathematics an
interesting subject, the writer has
taken help of mythology e.g.

It was a moonlit night. Krishna,
with 16,000 gopis, was wandering
in the Brundavan. The first gopi
kisses Krishna 10 times, the next
one 8 more than that. How many
kisses will be given by all the
gopis? The answer is 1024096000.
The same context has been used in
three different ways. The numbers
of gopis, the number of kisses and
the number of extra kisses have
been derived in three separate
problems.
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Author: Braja, Nimai Charan,
Pitambar Pattnaik, Adhar
Pattnaik

Material: Palm leaf

Size; No. of folios; Lines: 23.5 x
3.7 cms; 150; 3/4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript: Not
good

Place: Puri
Brief Accounts of the Text:

The manuscript is in Chautisa
form. Four authors have written
the script in four parts. The
writing style is in poetic form.
Each poem is composed in certain
ragas like Kalasa, Kalahansa,
Keda, Chakrakeli, Kamodi,
Dakhinakamodi, Sindhu Kamod;,
Baradi, Bhairabi, Ananda bhairabi,
Karnada, Kausik, Kafi, Kali,
Kedar Todi, Gundicha Basanta,
Panchama baradi etc.

1%t Canto: The writer is Braja. It

is a Chautisa titled Rasakeli. His
father’s name is mentioned as
Ramachandra. The writing style is
different. The Scripts are Radha,
Krishna, and Gopis. Each Script
asks questions to the other Scripts
and their conversation is on the
topic of calculation. Love and
romanticism dominates the writing.
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Questions and answers are in verse
while the explanation is in prose.
The problems are on measurement
of land, Kalantara calculation, and
grain calculation in Kota etc. The
reader will be made to feel like
they are experiencing social issues
along with Krishna’s Leela.

Example: Krishna is in Rasa with
Gopis. Each Gopi adorns Krishna
with five garlands. Others give him
two garlands more than the last
one. Total number of garlands is
250606400. How many Gopis are
there? Answer: 16000

20d Canto: Written by Pitambar
Pattnaik. He describes the origin
and development of Lekhani

3 Canto: A Chautisa written

by Nimai Charan. The problems
are narrated in the form of
conversation between Nimai
Charan and Radha Charan. The
script contains an invocation of
Ganesh and Saraswati. The author
describes it as Dasandhi magana
Lekhana. It is available in other
manuscripts as well.

4™ Canto: It is written by Adhar
Pattnaik. This text is found in many
other manuscripts which contain
Kalantara calculations.

The first, second, and fourth Cantos
aren’t complete.
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No: G/ 88 (b)
Title: Rasakoli

Author: Ramachandra (Vaishya),
Kunjabana Pattnaik, Adhar
Pattnaik, Nimai Pattnaik

Size; No. of folios; Lines: 23.5 x 3
cms; 150; 4

Date: No colophon, 19" Century
Script: Odia

Condition: Good

Place: Puri

Brief account of the text:

1. This is not a Chautisa but it
contains poems arranged in an
alphabetical order composed in
Raga Kalasa and Sindhula. To
make the problems interesting,
mythological elements have
been used. Some examples
include the calculation of
number of flower on a plant
based on the number of
flowers the Gopis decorated
Krishna with, when he was
in Brundaban. There is also a
valuation of a salagrama being
bought by a Vaishnavite.

2. Deepika lekha. This talks
about the origin of Pitambar
Pattnaik’s works and palm
leaves. The main focus is on
calculation of grains. It is
entirely in verse.

3. This work is on the lines
of conversation between
Radhacharan and Nimai
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Charan. It contains land
measurement, misana,
phedana, gunana and harana,
and kada ganda calculation.

. Measurement of land

. Lekhaa sabda lekha: A

compilation of problems by
Balabhadra, Adhar and others.
Their names are mentioned in
the poems. Various tales have
been incorporated into poems.
They contain:

a. Karnata Stiri Lekha Sutra

b. Using epics like Ramayana
in context of problems by
Adhar

c. Subarna Sandhi Lekha

d. Phulamala Lekha: The
calculation of flowers that
Radha plucked to make a
garland for Krishna. The
answer has been composed
in Raga Chokhi.
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Material: Palmleaf

Size; No. of folios; Lines: 23 x 3
cms; 112; 3/4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Good

Place: Puri, Narsingh Mishra
Brief Accounts of the Text:

The manuscript starts with Sri
Ganeshaya Namah. The text deals
with:

1. Takara Gukara (multiplication,
division), Bisama anka, Sama
anka etc.

2. Determining the volume of
different matters

3. Determining the area of land,
Konabhanga siitra (square
and rectangular land). The text
gives a detailed formula on
Konabhanga sutra.

4. Buying and selling of different
matters in units of 7anka and
Kaudi. The calculations are
based on addition, subtraction,
multiplication, and division.

This can be considered as

an important manuscript on
simplification of formulas on
different calculations. Many
examples are given in the form of
verses.
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No: G/90
Title: Sutrasara

Author: Krupasindhu

Material: Palm leaf

Size; No. of folios; Lines: 28 x 3.5
cms; 20; 3/4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Not Good

Place: Bhubaneswar, Damodar Das
Brief Accounts of the Text:

The text is composed in the form of
poetry. There are three Cantos. The
ragas used are Kalasa, Kalyanhari
and Mangala Gajjari. One verse
mentions the sitra and the next
verse explains its applications. The
most complex mathematical stitras
are described in the simplest style.
The second, third and fourth cantos
deal with buying and selling of
goods, areas of land properties, and
calculation of interest respectively.

One of the interesting features of
this script is that it contains many
riddles.
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Material: Palm leaf

Size; No. of folios; Lines: 25 x 3.5
cms; 53; 4/5

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Good

Place: Puri
Brief Accounts of the Text:

The manuscript deals with the
following mathematical problems:

1. Measurement of land in
different shapes

2. Time and distance calculation

3. Nala measurement of pond,
well, pits

4. Construction of embankments

5. Determining boundary of a
village

6. Plantation calculation

At the end of the text, the questions
are written in Chautisa form and
discuss kalantara calculation,

land measurement using nala and
measurement of grains. Generally,
both questions and answers are in
prose.
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No: G/92

Title: Ganita
Author: Unknown
Material: Palm Leaf

Size; No. of folios; Lines: 21 x 3
cms; 134; 4

Script: Odia

Date: No colophon

Condition of the Manuscript:
Not good, completely damaged and
worm-eaten

Place: Puri
Brief Accounts of the Text:
The text is not legible at all.

No: G/93
Title: Patha Samudra

Author: Andha Bikram, Debi Das,
Dharanidhara

Material: Palmleaf

Size; No. of folios; Lines: 17 x 3
cms; 133; 4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript: Not
good

Place: Puri, Narsingh Mishra
Brief Accounts of the Text:

The text starts with Sri Ganeshaya
Namah. The writings of Bikram are
in Chautisa form. The contents are:

1. Buying and selling of grains
through Kaudi calculation
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2. Kalantara Lekha
3. Mesurement of land in Nala unit

4. Mdagana Sabada Lekha, Kota
calculation of grains

In the writings of Debi Das, there is
mention of calculations on the topic
of sacrificing goats to appease Devi
Chandi.

No: G/94

Title: Ganita
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 28 x 3
cms; 117; 04

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript: Not
good, mostly damaged and worm-
eaten

Place: Puri
Brief Accounts of the Text:

It is not possible to read through
the text.
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No: G/95
Title: Ganita / Chautisa

Author: Bikram, Balabhadra
Nayak

Material: Palmleaf

Size; No. of folios; Lines: 31 x 03
cms; 111; 04

Script: Odia

Date: No colophon, 19" Century
Condition of the Manuscript: Good
Place: Puri

Brief Accounts of the Text:

The manuscript is written in
Chautisa style. Both questions and
answers are enunciated in poetry.
The contents are:

1. Kota calculation of grains

2. Land measurement using as
nala as unit

3. Kalantara calculation

4. Space measurement based on
Nala Dharana Siitra

There are many examples

of different shapes of lands,
determining area of land taking
into account their length, width or
circumference.

Balabhadra’s writings mostly
based on calculations like Odarika,
Phedarika, multiplication and
division. He has adopted the
thapana and dharana style of
placing a problem and deriving
solutions.
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Author: Narasingha, Ghana Das,
Bhikari Nayak, Daibagyan

Material: Palm leaf

Size; No. of folios; Lines: 33 x 3.5
cms; 16; 4

Script: Odia

Date: No colophon, 19" Century

Condition of the Manuscript:
Good

Place: Puri
Brief Accounts of the Text:

1. The manuscript mostly deals
with the principles of Odarnka and
Phedanka. One of the formulas has
been explained like this: multiply
all the Odarkas in a problem,

then add to the original number.
Dividing the same by the original
number one can get phedarika.

2. Tables are plentily used to make
the measurement of grains easier.

3. Ghana Das and Bhikari
Pattnaik had shown great effort in
measuring land using Nala Mapa
or Nala measurement through
simple rules.
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No: G/97
Title: Ganita
Author: Unknown

Material: Palmleaf

Size; No. of folios; Lines: 31 x 3.5
cms; 22; 04/05

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript: Not
Good

Place: Nuapatana, Ratnakar Sahoo
Brief Accounts of the Text:

This is a different type of
manuscript. The mathematical
calculations based on addition,
subtraction, multiplication and
division are explained in the
simplest style.

No: G/98

Title: Sri Anka Prabandha Likhana
Author: Unknown

Material: Palm leaf

Size; No. of folios; Lines: 39 x 3.5
cms; 76; 4/5

Script: Odia

Date: No colophon, 19" Century

Condition of the Manuscript:
Incomplete

Place: Nuapatana, Ratnakar Sahoo
Brief Accounts of the Text:

It’s a small manuscript which
mostly deals with measurement
of land, grains and Kalantara
problems.
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No: G/99 (a
Title: Patha Samudra

Author: Dharanidhar, Siba
Mohanty, Debi Das and Bikram

Size; No. of folios; Lines: 39 x 3
cms; 76; 4

Date: No colophon, 19" Century
Script: Odia

Condition: Not good, many folios
are almost damaged and worm-
eaten

Place: Jagatsinghpur, Annapurna
Mohanty

Brief accounts of the text:

There are three types of problems.
This script was designed for
schools and is in a question-
answer format. The questions and
answes are in poetry and prose
respectively. The types of problems
are:

1. Measurement of different
shapes of land using the unit
Nala

2. Interest calculation based on
arithmetic operations

3. Mortgage calculation

Some problems also tell us about
the societal relations at the time.
There is an example of a merchant
taking money from his wives and
promising to share the profits with
them. This problem is designed

to be an ascending style of
calculation.
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No: G/99 (b)
Title: Ganita

Author: Kunjabana Pattnaik,
Bikram, Govinda Nayak

Material: Palm Leaf

Size; No. of folios; Lines: 34 x 3.5
cms; 64; 3/4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Good

Place: Jagatsinghpur, Annapurna
Mohanty

Brief Accounts of the Text:

The script describes three different
subjects i.e. measurement of
geometrical spheres, tables, and
calculation. The first chapter by
Kunjabana Patnaik describes the
total area calculation of geometrical
shapes like square, rectangle,
circle, and half-circle in a simple
manner.

The second part is in three
sections. The first is written by
Andha Bikram who has explained
numerical calculations like Eka,
Dasa, Sata, Sahasra, Ayuta,
Lakhya, Niyuta, Koti, Marbhruta,
Bandha, Kharba, Nikharba,
Sankha, Padma, Sagara, Ananta,
Madhya and Pararddha. He

has also explained quantitative
measurement.

The second section is by Govinda
Nayak who explains about panakia
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or tables.

The third section is by Kunjabana
Pattnaik who, in the form of

a Chautisa, describes simple
calculation like addition,
subtraction, division and
multiplication, interest calculation,
arithmetic and mensuration (area
calculation) etc.

The last part of the text is about
measurement of land.
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@EQ: Gl /oo No.: G /100
QIF: Q&O Title: Ganita

Author : Balabhadra, Bikram, Debi

QAU IRRQ, FR¢1, 6991 Q1A @
999 Das, Bhagaban

QIR
A Size; No. of Folios; Lines: 17 x
2IRQ, AG A°GMYI G 2lI: RO x N.& 3.5 cms: 172: 4/5

6.6, A:R99, 1Y/ 8 Language: Odia

A0eIR 6 2A0: Q¥R 612 8938 Dage: No Colophon, 19* Century

qeleN Condition: Good

md: Ggell Place: Tapara, Puri, Chaitanya
2Q4dl: @m Chotaray
QQ: GIAET, A1, 65684 6RITaID Brief Accounts of the Text:

BQ9: 991 99 9@@&1@ 69191 @ This is an important manuscript.

déoRa AR AR EAGIQ ARRE
GQJQ\{] 81:’6166) Q?QIQ??IQQW @ author asks khadikars to be honest
@R IANCQ YT QLE, CI1U6Q | and particular in their working. He

K64 HPRIQ ARG RER - says that they should shed their
arrogant attitude and be humble

It is a compilation of works of
many famous mathematicians. The

SoIaIa 04 QIT N emell @=g while working. They have acquired

¢S AU @em e 9 6@@@@' the skill of measurement and

QIFQ IR @ 9L AI6Q Q@ calculation from their ancestors and
FARIERS 2lles 696g JQ 2E! should pass it on to the posterities
R6IG Q2R 3F 6QER BIE without any distortion.

{ 6RGIQ RIE1 66IIT GAIR G°eRl The manuscript has shlokas of

Jdg JeIN2 6010 6969 FQUIaR Leelabati Sutra in Sanskrit and
JYIR 228 693 NI 90| their translation in Odia composed

285l gaal 6064 G18 8g @ in Raga Kalasa. There are many

~ = ~ chautisas on problem-solving
Gl JQ AL @K Bl QR

methods. These problems are

CRILEM dola 66l gem @ Al related to numeric calculations,
QR JAN @ & €161 g emSill area measurement, and plantation
SI@ g6g @62 6Ql6m F9Q QRIQS calculation. There is also

QRIQG1 QI6Q RGYG @ ARl mention of addition, subtraction,
\"]?,JGQ ARG 69N 6RERIT qg@ multiplication, division, and tables
652 292 QEF, ARl AUIEAI m
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1. Buying and selling of grains

2.Measurement of land using
nala. Kalantara calculation.

3. Measuring depth of a pond
using the stem of a lotus

4. Square root calculation.

5. Kota Measurement of grains

There are some unique examples of
geometrical problems.

Examples:

1. A deepa is burning on a
pedestal. At about six hands
distance, a man is standing.
The shadow of the man is 30
hands. Then, what is length of
the pedestal?

Ans: 5 hands.

2. There is a nine hands long

pole. A peacock is on the pole.
A snake comes out from the pit
below the pole. The peacock

is swoops down to get the
snake and flys down 27 hands
to catch the snake. What is
distance the snake has covered?
(Use nala)

3. Measuring the amount of

grains based on the number
of grains that the birds were
eating.
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Author: Narahari Nayak and
others

Material: Palmleaf

Size; No. of folios; Lines: 43 x 3
cms; 66; 4/5

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript: Not
good, many pages are torn

Place: Damodar Das, Bhubaneswar
Brief Accounts of the Text:

The manuscript starts with Ganesha
bandana. The writing style is
predominantly in verse.

The text has many translations of
Leelabati Siitra. The contents
are:

Different shapes of land, their
measurement and buying and
selling calculations of the
mentioned land.

Solving popular problems on
the basis of Leelabati Siitra e.g.
Three brothers take cows from
a shed to the river. The cows
drink water separately and
return to the shed. Calculate
their total number on the basis
of the different grouping of
COWS.
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Material: Palm leaf

Size; No. of folios; Lines: 27 x 3.5
cms; 148; 4/5

Script: Odia

Date: No colophon, 19" Century
Condition of the Manuscript: Good
Place: Bhubaneswar, Damodar Das
Brief Accounts of the Text:

The text has a unique style of
fusion of poetry and prose. The
questions are put in form of
poetry. The problems are related
to measurement of grains like rice,
moong, biri etc.

There is an interesting question
on the adulteration of milk in a
problem about the proportion of
milk and water in the adulterated
milk. This problem highlights the
gauda of those times who used to
sell milk.
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Size; No. of folios; Lines: 38.5 x
3.5 cms; 100; 04

Place: Damodar Das, Bhubaneswar

Date: Rathi Raut, Banpur, Puri,
1287 saall/ 1880 A.D., Makara

Condition: Good
Brief accounts of the text:

1. Questions relating to addition,
subtraction, multiplication &
division with explanations.
Some problems include filling
in the blanks.

2. It also includes Dharana Siitra
to derive the conclusion easily.
There are many examples of
formulas used to calculate areas
of different shapes of land.

3. Tables for calculation of
purchase and selling of items

4. Kalantaria, Trutiya Ghana, and
calculation of multiple interest

5. Calculation of square of a digit.
Debi Das gives an introduction
about his origin, lineage, life
and work. He was an astrologer
born in Mati Bangsa caste.
Mati Bangsa caste belonged
to Ojha community who are
traditionally teachers in the
schools. They used to earn very
little for their living. He further
says that sadhana is required to
master the subject.
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Author: Bikram, Arata Das,
Sadasiba Das

Material: Palm leaf

Size; No. of folios; Lines: 30 x 3
cms; 21; 3/4

Charactor: Odia
Date: No Colophon, 19" Century

Condition: Not Good, Many pages
(16-23, 34-38) are missing

Place: Damodar Das, Bhubaneswar
Brief Accounts of the Text:

The manuscript starts with an
invocation of Ganesh. Problems
are solved on the basis of Leelabati
Stutra. The translation of shlokas
from Sanskrit has been narrated.

1% Canto: Raga Asadha Sukla

Arithmetic/Description about
measuring units

2" Canto: Raga Ramakeri

It consists of Nala mapa,
Gada lekha, pataka lekha,
pokhart o padmaphula lekha,
rasabhumira ayatana lekha,
gacchalaga lekha etc.

(a) Pataka lekha. Example: A flag
is disturbed by the winds. The
exact length of the flag is not
maintained and the change is
noted. Using this information,
the problems ask the reader to
measure the area of the flag
and its price.
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A unique problem has been seen
here. A stable has three doors. The
cows went in 3 groups by 3 doors.
They drank water in five groups
and slept under seven trees. Later,
they were divided and taken by
nine brothers. The word sari is
used to denote parts. How many
cows were there in total? The
answer is 3x5 = 15, 15x7 =105,
105x9 =945

No.: G /105
Title: Ganita

Author: Raghunath, Debi Das,
Balabhadra

Material: Palm leaf

Size; No. of folios; Lines: 42.5 x
3.5cms; 34; 4

Script: Odia

Date: No Colophon, 19" Century
Condition: Good

Place: Railway Colony, Cuttack,
Annapurna Mohanty

Brief accounts of the Text:

The manuscript starts with an
invocation of Goddess Durga. In
the beginning, the author describes
the complexity of mathematical
calculations in a poem which poses
a problem in the context of giving
rice to Brahmins.

It also contains:
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1. Gandara lekha,

2. Deepalekha (Geometry) e.g. A
deepa is burning on a pedestal. At
about six hands distance, a man is
standing. The shadow of the man is
30 hands. Then, what is length of
the pedestal? Ans: 5 hands.

3. Mana kina bikri lekha, kraya
lekha

4. Jamabichauni Lekha: This

is description of amount of tax
collection in a village by Jamidar,
the amount of money with the
treasurer and the amount of taxes
paid by the rayats. The problem
mentions different categories of
taxpayers. Some pay using Kaudi
without knowing the area of
land they have. Some pay with a
multiple interest rate. Tables are
used to solve problems of buying
and selling of grains.

5. Bakula banare bhranara lekha:
Calculation of bees flying over
certain flowers

6. Kalantara calculation of rice and
grains.



Ya[[sagaatKallel
98ie aIgada edaIae dad!

0g9% 2R 6260 2T T6Q QL
6aml| @AQ ARSI 6006 RIS
QUBLIER Q& 69R QI Q6
RQAT ARL QAR KQ AR
606 w18Q?

TR LAY AAAIQ ARSI
FIRIFIER 98 @} FUKIRF|

AYRYAEQ YA 6RS (YAALER
QE16Q @ QRBZ, QAR B 621

IM QU6Q QYL 6QRE A6l
Qg |

IR B IQUITQ FRIQ QIR

A VALD)
QIEL: 68140
Qal: 999 QI

2AIRNQ, AQ A°SHYI B IG: NC.8 x ¥
6.4, AR, A8/

AdeIa 6 aae: 989l QIR ARR°4
A1

@a: cgel

2Q9l: OR g6

AR RQIERIQ, QI6F19Q QI

Qe

A9 gl S| FFY RG] AR
Q62!

QM &l QIO g6 GFI, A4,
R0 8 VY YRR AR Ja8 *Q
AT 1Y FAUAIRE |

No.: G /106

Title: Sodhipatha
Author: Balabhadra Das
Material: Palm leaf

Size; No. of folios; Lines: 39.5 x 4
cms; 11; 5/6

Date: No Colophon, 19" Century
Script: Odia

Condition of the Manuscript: Not
good

Place: Bhubaneswar, Damodar Das
Brief Accounts of the Text:

The manuscript mostly deals with
descriptions of different units

of measurement of grains like
Kuncha, Mana, Nauti and Bharana
etc. Details of the text are difficult
to decipher due to the damaged
condition of the manuscript.
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Author: Brajabhusana, Debi Das
Material: Palmleaf

Size; No. of Folios; Lines: 39.5 x
4 cms; 11;4/5

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript: Not
good

Place: Phulbani, K.V. Rao
Brief Accounts of the Text:

The manuscript starts with an
invocation of Lord Ganesha. The
questions are written in verse

and answers are explained in
prose. Like other manuscripts,
this also contains Bhramara
Lekha, Brahmana bhojana Lekha,
Sunadana Lekha etc.

Ghata Dana Lekha is a new
concept in this manuscript.

Many problems are related to

the merchants travelling in boats
paying Mahasula (tax) at different
river Ghats. The text also contains
land measurement in Nala unit and
Kota calculation of different items.
This work of Debi Das is similar to
his writings. The specialty of this
manuscript is the simplification

of different formulas relating to
multiplication and division.
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Material: Palm leaf

Size; No. of folios; Lines: 27 x 3
cms; 10; 3/4

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Good, but incomplete. First page is
missing.

Place: Kapileswar, Bhubaneswar,
G. Malia

Brief Accounts of the Text:

1. Nala calculation of land (Sama
Nala, Bisama Nala)

2. Sarpabila hisaba (calculation)
e.g. A 70 hands long snake
enters a hole. It moves half a
finger in 9 days. In how many
days will it enter the hole?

No.: G /109

Title: Ganita
Author: Dinabandhu
Material: Palm leaf

Size; No. of folios; Lines: 14 x 3
cms; 63; 4

Script: Odia
Date: No Colophon, 19" Century

Copy writer: Bholi Pattnayak, son
of Banchanidhi Pattnayak, Ghara
Ghodiha, Puri
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Condition of the Manuscript: Not
Good, Pages 1, 30, 31 and 45 are
missing

Place: S.N. Mishra, Katkala, Puri
Brief Accounts of the Text:

The manuscript has a unique style
of description. Both questions

and answers are in verse and
explanations are given in prose.
The author has used two new
terms like /chhabani for describing
questions and Chatabani for
answers. The contents are:

1. Arithmetic problems during
Rasa of Krishna in Brindaban
e.g. A gopi gives a kiss to
Krishna while the second gives
two, the third gives three in the
ascending order. Total kisses
are 12,800,800. How many
Gopis were there? Ans: 16,000.

2. A bamboo tree is 24 hands
long. During the storm, it bends
16 hands and breaks down.
Where did it break? Answer:
12 hands

3. Time and distance: A lion is
running after a fox. The pace
of both the animals is given.
When will the lion catch the
fox?
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No.: G /110

Title: Leelabati siitra

Author: Loknath

Material: Palmleaf

Size; No. of folios; Lines: 27 x 3.5
cms; 102; 3/4

Script: Odia

Date: No Colophon, 19" Century

Condition of the Manuscript:
Good, but 20 pages are missing

Place: Krushna Chandra Pala
Rambha, Ganjam

Brief Accounts of the Text:

It is possibly a 19" Century work.
There is use of units like tanka,
ana, pahula etc. The script starts
with poetry. The following items
and measurements are unique in
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this script:

1. Measurement of crops and
paddy in the storage

2. Measurement of land using
the units angula, pahunda,
chakhanda and nala. There are
different shapes of land e.g.
square, rectangular, circular,
semi-circular, khata nala,
kupanala, khitinala etc.

3. Calculation of loan using the
principal amount, interest etc.

4. Patharakhanda mapa bidhi

No.: G /111

Title: Ganita
Author: Bikram
Material: Palm leaf

Size; No. of folios; Lines: 18 x 03
cms; 43; 3/4

Script: Odia
Date: No Colophon, 19" Century
Condition of the Manuscript:

Not good, Many pages are worm-
eaten

Place: Kujanga, Cuttack. G. B.
Jena

Brief Accounts of the Text:

The manuscript contains 36
Bargakota calculations. This is
similar to another work of Bikram.
The calculations are described in
the form of verse.
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No.: G /112
Title: Ganita

Author: Uchchabananda, Debi
Das, Banamali, Adhar Pattnaik,
Sadashiba

Material: Palm leaf

Size; No. of folios; Lines: 27 x 3.5
cms; 114; 3/4

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Good

Place: Shergarh, Ganjam
Brief Accounts of the Text:

1. The script describes different
forms of tables (panikia siitra)
to solve the problems. The
descriptions are in question and
answer form. The student asks
questions to the teacher in verse.

2. The script talks about Kaudi
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hisaba, Odarnka sitra, etc. and
provides a picture of different form
of exchange to be studied in the
same sequence i.e. Kaudi, tanka,
subarna, bhumi, dhana, karima,
chatanki.

3. Hariguna sabada is written

by Uchchabananda Nayak. Here,
he explains the origins of Mati
bansa Abadhanas or a particular
section of teachers who were
respected in the society. There are
calculations based on phedana,
misana, samanala, bisamanala,
dhanaruanala, badhanala,
kaninala etc.

4. Kota hisaba bidhana is written
by Banamali. He says this part

is a remarkable subject to study.
For example, a podium has to be
constructed. Given its length, width
and height, how many bricks would
be needed to build it?

5. Beeja lekha: to calculate the
seeds of a fruit.

6. Ghanalekha: 1t describes the
study patterns i.e. I. Akhyara, 2.
Anka, 3. Ankanasti, 4. Odarika,

5. Haraguna, 6. Phedamisa, 7.
Badhi, 8. Kota, 9-10. Madhori, 11.
Sanaaddha, Badaaddha 12. Chada,
13. Chada nauta, 14. Aswabhoga,
15. Chedanala, 16. Nala, 17.
Deula, 18. Bedi nala, 19. Ojhaw,
20. Chakaraprakara, 21. Takara,
22. Gukara, 23. Takara gukara,
23. Gana bruddhi. Others include
Harana, Upaharana, bitchitra
harana, misana and barga siitra
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7. Pakhilekha: Calculation of birds
damaging a mango grove. They

are constantly coming and flying
away. Given a particular number of
mango trees, the total numbers of
birds causing the damage has been
asked.

8. Padma lekha: Calculation of
depth of a pond taking into account
the mud, water and lotus stem.

9. Kalantara lekha: Calculation of
interest and capital

10. Kapada mapa lekha:
Measurement of clothes

11. Gacha ganana: Counting trees

12. Measurement of grains, money
calculation

No.: G /113

Title: Phalaapanikia
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 28 x 4
cms; 7; 4/5

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Good

Place: Ratapur, Puri, Chandramani
Parida
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Brief Accounts of the Text:

This is probably a text book for the
children to learn the basics of both
literature and mathematics. The
manuscript starts with Odia vowels
and consonants from Aa to Khya.
It has also simplified tables for
children.

No.: G /114

Title: Chhatisa barga kota
Author: Debi Das
Material: Palm leaf

Size; No. of folios; Lines: 39 x 3.5
cms; 135; 3/4

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript: Not
good

Place: Jenapur, Cuttack,
Priyambada Devi

Brief Accounts of the Text:

This is a repetition of similar
manuscripts on Bargakota
calculations. There are detailed
descriptions of calculations

in Nala measurement of land.
There are many formulas on
addition, subtraction, division and
multiplication. In page 36, there
is a table in the kadaganda style.
This is an important manuscript for
learning mathematics, particularly
for the children. The manuscript
needs conservation badly.
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Material: Palm leaf

Size; No. of folios; Lines: 20 x 2.5
cms; 94; 3

Script: Odia

Date: No Colophon, 19
Century

Condition of the Manuscript:
Not good, first four pages are
missing

Place: Ganjam, Aparna Acharya
Brief Accounts of the Text:

The manuscript contains
description of measurements of
land and grains. The calculations
like Nala Lekha, Phula Lekha,
Suna Lekha, Bhramana Dana
Lekha are part of the script.

The manuscript also contains
Ghanabija Sadhana and kadaganda
Panikia (table). This is a valuable
manuscript for children. A sack full
of grains is taken as a measuring
unit which is unique.
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Material: Palm leaf

Size; No. of folios; Lines : 38 x
3.5 cms; 44; 3/4

Script: Odia

Date: No Colophon, 19" Century
Condition : Good but incomplete
Place: Puri

Brief Accounts of the Text:

It contains the measurement of land
using the unit Nala. The units of
‘foot’ and gaja have been used to
measure land and ‘mile’ is used to
measure distance. Bujha is used to
label answers.

There is a measure of pala,
chatanki, kalantara, jamira
khajana etc. Accounting of profit
and loss is also a part.

This text also emphasizes on
the importance of symbols of
arithmetic operations. It also
develops a relation between foot
and hata units.
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No: G /117

Title: Siddhanta Siromani /
Commentary: Advaita Darpana

Author: Bhaskaracharya,
Commentator: Godabari
Rayaguru

Material: Palm leaf

Size; No. of folios; Lines: 44 x 4
cms; 154; 4/5

Script: Odia

Date: The transcriber’s name
has not been mentioned, 19"
Century

Condition of the Manuscript: Not
good

Place: National Archives, New
Delhi

Brief Accounts of the Text:

The manuscript has two parts.
The first part is Leelabati Siitra of
Bhaskaracharya. It has a colophon
which describes the completion of
the text Leelabati Patiganita by
the author. There is no mention of
name of the copier.

The second part of the manuscript
describes Leelabati Siitra. The
commentator Godabari Rayaguru
is a contemporary of Gajapati
Prataprudra Dev of 16th Century.
In the colophon of the manuscript,
the commentator has mentioned
that his father was the royal priest
then.
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Material: Palmleaf

Size; No. of Folios; Lines: 37 x 3
cms; 117; 3/4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript: Not
good

Place: Puri, Narsingh Mishra
Brief Accounts of the Text:

The left side of the manuscript

is completely damaged. The
manuscript starts with an
invocation of Goddess Bakdevi.
The text deals with buying and
selling of land and their valuation.
Tanka has been used as monetary
unit in the calculations instead

of Kaudi. Detailed descriptions
on Melanka, Odarka and Leuta
Odarnika are the special features of
this manuscript. It is an important
manuscript which needs proper
preservation.
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Material: Palmleaf

Size; No. of folios; Lines: 31 x 3.5
cms; 115; 4

Script: Odia

Data of Copy: No colophon, 19*
Century

Condition: Completely worm-
eaten

Place: Puri, Narsingh Mishra
Brief Accounts of the Text:

It is impossible to go through the
manuscript due to its damaged
condition.

No.: G /120

Title: Ganita

Author: Loknath and others
Material: Palmleaf

Size; No. of folios; Lines: 40 x 3.5
cms; 72; 3/4

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Completely worm-eaten

Place: Tamando, Puri,
Purnachandra Mohanty

Brief Accounts of the Text:

A part of the manuscript is
authored by Loknath. The details of
the text cannot be deciphered.
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Author: Dharanidhara, Adhara
Pattnaik, Bikram, Baisya Hara

Material: Palm leaf

Size; No. of folios; Lines: 30 x 3.5
cms; 78; 4

Script: Odia

Date: No colophon, 19
Century

Condition of the Manuscript:
Good

Place: Tamando, Puri,
Purnachandra Mohanty

Brief Accounts of the Text:

This is a compilation of the works
of Adhar Patnaik, Andha Bikram
and Dharanidhara. The text starts
with an invocation of Goddess
Durga by Andha Bikram. The text
mostly deals with measurement of
land in Nala unit, Chadhabrudhi
calculations, Kalantara and
valuation and measurement of
grains. The beautiful style of the
authors can be easily noticed.
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Author: Kunjabana Nayak,
Purusottam Nayak, Adhar Pattnaik,
Siba Sankara, Bhagaban Nayak,
Dharanidhara

Material: Palm leaf

Size; No. of folios; Lines: 27 x 3.5
cms; 156; 3/4

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript: Not
good, first page is missing

Place: Ghatikia, Puri, P.C.
Mohanty

Brief Accounts of the Text:
Text one: Purusottam Nayak

This text contains measurement
of land using Nalabhanga Siitra.
The text uses units like angula,
chakhanda, hata, bati, guntha,
ekara.

Text two: Kunjabana Nayak
This text contains:

1.Measurement of land and
calculation of sale & purchase

2.The calculation of interest and
capital money between landlord
and loanee

3.Calculation of sale, purchase and
loan, time, quantity and multiple
interest grains

4.Sale and purchase of bullocks,
horses and other domestic
animals

5.Loan in form of Kaudi

6.Interesting form of calculation on
time and distance. The example
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is given by showing a boat going
to Paradweep (an island in Bay
of Bengal).

7.The calculation of soldiers
of Ravana and Rama in the
battlefield,

8.The calculation of arrows in the
battlefield

9.Calculation of lotus, fish and
birds in a pond.

The question and answer is given
in verse while calculation is given
in prose form.

Text three: Adhar Patnaik

The script composed in many
ragas. It describes abouts rasa
of Radha & Krishna who reach
Rasasthali (place of Rasa) with 155
gopis. There are some gopalas too.
The calculation of Rasamandala,
number of flowers in the garlands
made by them, and number of
kisses etc. are described.

Text four: Danabidhana: A king
gives some donation to a Brahmin
in the form of Kaudi. The amount
of Kaudi and process of donation is
described in this text.

Text five: There is an invocation
of Shiba Shankara. It advises on
the way to teach mathematics to
different age groups of children,
advises on good handwriting,
straight lines and transparency of
heart.

Text six: Dharanidhara Chautisha

Text seven: Bhagabana Nayak’s
Shishubodha

The question and solution on
measurement of objects and lands
are solved in the simplest style.
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Material: Palm leaf

Size; No. of folios; Lines : 22.5 x
3 cms; 33; 3/4

Script: Odia
Date: No Colophon, 19" Century

Condition : Good, but incomplete
(three pages missing)

Place: Puri, Chandramani Parida
Brief Accounts of the Text:

The manuscript gives description
of Nala measurement of land. In
the beginning, there is mention of
kalantara calculation.

No.: G /124

Title: Ganita

Author: Unknown

Material: Palm leaf

Size; No. of Folios; Lines: 36 x 03
cms; 40; 04

Script: Odia

Date: No Colophon, 19
Century

Copy writer: unknown
Condition of the Manuscript:
Totally in damaged condition
Place: Puri, G.B. Jena

Brief Accounts of the Text:

It is not possible to go through the
text as the manuscript is completely
damaged.
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Author: Dharanidhara, Bhagabana,
Hari Charana

Material: Palm leaf

Size; No. of folios; Lines: 34 x 03
cms; 160; 3/4

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Good (First 80 pages are
missing)

Place: Khandapada, Khordha
Brief Accounts of the Text:

From pages 80 to 87, the text
contains formulas on addition,
subtraction, division and
multiplication. From 134%

page, information is given on
measurement of land in Nala unit
and buying and selling of grains.
There is mention of terms like
Bada Adha and Sana Adha units
in the text. There is information
on buying of grains for feeding of
horses also.

From pages 88 to 134, we find the
Chautisa by Dharanidhara which is
a unique one.
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Author: Debi Das, Bikram
Material: Palm leaf

Size; Lines: 30 x 03 cms; 04
Script: Odia

Date: No Colophon, 19"
Century

Condition of the Manuscript:
Not Good (First five pages are
missing)

Place: Puri

Brief Accounts of the Text:

The contents of the text are:-

1. Kalantara calculation

2. Odanka and Phedarnka formulas

3. Nala Bhanga measurement of
land

4. Measurement of gaps in
plantation applying formulas
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Material: Palm leaf

Size; No. of folios; Lines: 16.5 x
3.5 cms; 110; 4/5

Script: Odia

Date: No Colophon, 19™
Century

Condition of the Manuscript:
Good

Place: Puri, S. N. Mishra
Brief Accounts of the Text:

The manuscript is a compilation
of writings by many authors.

The distinctive feature of the
manuscript is Chhatisa kota
calculation of Debi Das and Nala
Ganita of Hari Ojha.

There is an interesting problem
related to measurement of grains.
Seven bullocks are engaged in
thrashing of paddy. They were
engaged in pairs. The total amount
of paddy is seven Bharana. How
does one ascertain which bullock
threshed how much of paddy? The
problems are written in verse form.
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Author: Debi Das, Loknath,
Balabhadra and others

Material: Palm leaf

Size; No. of Folios; Lines: 27.5 x
3.5 cms; 27; 4/5

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Incomplete, many pages are
missing

Place: S.N.Mishra, Katakala, Puri
Brief Accounts of the Text:

This is a compilation of works
of many authors. The manuscript
consists of measurements of land
and grains. Many questions and
answers are new and unlike the
ones in other textbooks.

No.: G /129
Title: Ganita

Author: Dharanidhar, Debi Das,
Adhar Pattnaik, Loknath

Material: Palm leaf

Size; No. of folios; Lines: 33 x 3
cms; 55; 4

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Good
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Place: R S Satpathy, Mahanga,
Cuttack

Brief Accounts of the Text:

The manuscript is a compilation
of works of many authors. The
contents of the text are:

1. Measurement of land in
Nala unit

2. Kalantara calculation
3. Sale and purchase of paddy
4. Profit calculations

An interesting example is about a
farmer threshing paddy with the
help of two bulls. The bulls are tied
to a pole with rope. The problems
are related to amount of paddy,

the length of rope etc. Similar
examples are also given in other
texts.

No.: G /130
Title: Ganita

Author: Lokanath, Debi Das,
Ghana Das, Brundaban Nayak

Material: Palm leaf

Size; No. of folios; Lines: 33 x 3
cms; 116; 4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Good

Place: Banapur, Basantapur, Puri,
M.N. Dash

Brief Accounts of the Text:

The problems are solved through
Leelabati siitra. The manuscript
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starts with a unique poem. Most
of the poems are in the form

of riddles. He solves problems
through certain symbols. Some
of the symbolic digits that are
expressed in the poems are:

Ritu- 6, Basu- 8, Diga -10,
Bhubana- 14, Kala — 16, Sagara- 7,
Manu — 11, Phula — 12, Renu- 23,
Bara - 27, Tila — 60

There are mentions of many
astrological problems, particularly,
related to horoscopes, ganana

and future predictions. Besides,
the manuscript contains nala
hisaba and calculation of different
shapes like squares, rectangles,
circles etc. Importance is given

on land measurement and corner
measurement. There are problems
relating to the depth of the water
and blooming of the lotus flower.
The problems include calculating
the number of Brahmins that a king
donated gold to (based on some
given information).

QARIQ)Q IYC| 689 6Q16 FQAE]
el

9.6dI81Q16Q QTR AT (6
JRIQGI 9 QUG 1 9Q 0F WA *O
dIg QR6Q 6RIGY AIFR| Q6 FR6Q
681 2GR FRS VARG 6260
GR6Q I8 RU9q 2IAe? JUor
qUig 69¢e| Q84 - 80 QF)

091285 4ad QIR (968 AR
J2aIRaIR QIZIERIeT Jed

198



63I0E 908 QI
Q8ie aIgRda Q4RI RITIRNG

QEQIAIR FAFE FERI 6T
dIE QUG AR N QUG QI 6QER

geIr a5 € 9 aIg gadl §o10q 8

AIQ 2R G IR 9RQ G 6Q6m |

Qe IRl Q121 FYAIER 691IR A6A

6Q 696G 6926, PR ¢ VA
9 QIS 2R S QIFERI YL
AQeIS R 800 ClIGI QLS FEER
6260 AIomIl

degee @016, RAA FIY6Q
CAHIQIREG |

Qa6 /eqme
Q61 RERIX PRGBS B ARYIGY
QAU SUIF 9QE B RIS AR

2AIRNQ, AQ A°SHYI B 2IG: €D x N.&
6Q.4., Ao, Iy

AdeIa 6 aae: 989l AR, ARR°4
A1

@a: 6Gal

Qg aM

2I9: AGYR, ga, IANK. QI
eI

AIGRTEQ SIF FQdIw TRENR

RGHI 8 FARIRF QA AR 621
Qo 2gedl

0RG4I6Q F1- A] IRIQQ JEIS
QG| GYICN P RFQR 69T
QAQILQE! - 12YEQ 6LTIFIR AURITR
QRS K2l QRICIRE |

CRTIRIN QU

No.: G /131

Title: Chittabodha Chautisa and
others

Author: Shyama Charana,
Jagannath Nayak

Material: Palm leaf

Size; No. of folios; Lines: 17 x 3.5
cms; 80; 4

Script: Odia

Date: No Colophon, 19

Century

Condition of the Manuscript:
Good

Place: Itipur, Puri. S. N. Das
Brief Accounts of the Text:

The manuscript has two texts. One
is Chhitabodha Chautisa written
by Shyama Charana and the other
is Ganita by Jagannath Nayak.
The Ganita text is similar with
other works of Jagannath while
Shyamacharana’s work consists
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of many problems on mathematics
in Chautisa form. In one of his
Chautisa, he has described the
magnanimity of the then King of
Dhenkanal and how the royalty
dealt with Brahmins.
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Author: Sudarshan Biswas
Material: Palm leaf

Size; No. of folios; Lines: 25 x 3
cms; 103; 4

Script: Odia

Date: No Colophon, 19"
Century

Condition of the Manuscript:
Good

Place: Bhubaneswar, Damodar Das
Brief Accounts of the Text:

The text starts with an invocation
of Lord Ganesha. In the beginning,
there is mention of Panikia sitra
(Table formulas). There is narration
on how to convert digits into
kadaganda, Pana, Kahana and
Bodi units. Odanka and Melanka
formulas are other notable features
of this manuscript. The text gives
information on units like Angula,
Chakhanda, Hata and Nala.
Taking these units into account,

he has given information on how
to determine area measurement

of land. The manuscript also
contains Kani Nala, Sama Nala,
Bisama Nala, Hata Nala, Angutha
Nala, Chheda Nala, Badha Nala,
Hatidanta Nala, Pokhart Nala,
Patharabasa Lekha, Itabasa Lekha,
Chandini Lekha and Padmaphula
Bhiana etc.

This is an ideal text book
manuscript.
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Material: Palm leaf

Size; No. of folios; Lines: 38 x 3.5
cms; 77; 4/5

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Good

Place: Old Town, Bhubaneswar, S.
Patra

Brief Accounts of the Text:

The manuscript contains area
measurement of land, volume
measurement of pit, ponds,
measurement of grains and
kalantara rules.

The text is mainly on
mensuration. The art of solving
measurement problem of land and
plantation has been shown in three
different ways. For example:

1. Area of land and the number
of ginger bushes to be planted

is given. The problem asks us to
decipher the gap between the two
bushes.

2. The number of bushes and gap
measurement is given. We have to
calculate the area of land.

3. The area of the land and
number of flowers is given. What is
the gap that should be between the
flowers?

The writing style is lucid and
almost like storytelling.
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Author: Andha Bikram, Adhar
Pattnaik

Material: Palm leaf

Size; No. of folios; Lines: 27 x 3.5
cms; 90; 3/4

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Good (25 pages are missing)

Place: Katapala, Puri, Somanath
Mishra

Brief Accounts of the Text:

This is a textbook for children.
Shlokas have been translated into
poetry and prose both.

The text deals with:-

1. The calculation of money
lended and interest etc.

2. How to calculate exact amount
of grains when both grains and
Agadi are mixed.

3. Measurement and calculation
of land. Importance is given to
Nala measurement.

4. Deba Das’s problem, where
the necklace of a woman snaps
when a man embraces her, is also
given. The problem is about the
calculation of number of beads in
the necklace.

5. Kota Measurement and
calculation of grains.

6. There is a lotus bud inside the
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water. But it faces difficulty in
coming onto the surface of water.
It grows 17 fingers in seven days
while the tortoise cuts the roots by
8 fingers in 12 days. In 18 days, a
frog eats one handful (4 fingers)
and a snake eats 7 fingers in 17
days. When will the bud ultimately
grow and come out of water to see
the sun? Answer: 28 days.

7. Gopangans are decorating
Krishna with flower garlands.
Given the number of the flowers
and width of the garland, the length
of the garland has to be calculated.

8. Another interesting issue is
based on Bahuda jatra of Jagannath
and mahaprasad distribution in the
form of a problem.

The speciality of the text is
the interpretation of mathematical
problems in a fascinating style.
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Material: Palm leaf

Size; No. of folios; Lines: 31 x 3
cms; 49; 4

Script: Odia

Date: Gopala Mishra, 19" Century

Condition of the Manuscript:
Good

Place: Kalapala, Puri, Somnath
Mishra

Brief Accounts of the Text:

The manuscript has been
written in Chautisa form in Kamodi
raga. The format is in a question
and answer form. Questions are
composed in verse while answers
are given in narrative prose form.

The manuscript covers:

1. Kalantara hisaba (interest
calculation)

2. Measurement of pit
3. Measurement of land
4. Distribution of grains

5. Different types of grains are
mixed together. How does one
calculate their individual weights?

6. Payment of money to a
prostitute and breaking of bangles
during love-making is found as the
context of different problems
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Author: Balabhadra Nayak
Material: Palm leaf

Size; No. of folios; Lines: 27 x 3
cms; 33; 3/4

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Good

Place: Katapala, Puri, Padmanabha
Mishra

Brief Accounts of the Text:

It contains many principles of
mathematics, mainly Sodhi siitra
(calculation). The sequence of
learning is also mentioned. (1.
Parbatia, 2. Hara guna, 3. Pheda
misa, 4. Pahi panika, 5. kada
ganda)

Example: Once Krishna asked a
myna, “How many mynas reside

in a tree?”. The myna says the tree
contains 19200 ripe fruits. Three
mynas consume ten fruits in two
days. The fruits are over in 32 days.
So, what is the number of mynas?

Answer: 5760

The text is full of similar
calculations.
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No.: G /137

Title: Mandartha Bodhika Tika:
Bija Ganita

Author: Maguni Pathy
Material: Palm leaf

Size; No. of folios; Lines: 44 x 3
cms; 119; 6

Script: Odia

Date: No mention of the name
of the transcriber, 17" Century,
the text was completed in the
month of Shravana (September),
Suklapakshya, 1663 A.D.

Condition of the Manuscript:
Good

Place: Bhubaneswar, Damodar Das
Brief Accounts of the Text:

The manuscript is the Odia
translation of the original Leelabati
Siitra of Bhaskaracharya in
Sanskrit. The text is written in
prose form. This is one of the

most important commentaries

on Leelabati Siitra written in

QOdia. In the text, the author has
talks about the importance of
translating Leelabati Siitra into
Odia. He says that since children
are simple minded and fun-loving,
bija ganita is very appropriate for
them. He has stressed on Leelabati
Siitra being the essence of all
mathematics and described kukkuta
as the act of violence.
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No.: G /138

Title: Chhatis bargakota
Author: Andha Bikram
Material: Palm leaf

Size; No. of folios; Lines: 25.5 x 3
cms; 69; 4

Script: Odia

Copier, Date: Batsasa Gotri, Gopal
Das. Completed during the reign
of Dibyasinghadeb Maharaja,
Suklapakhya dwitiya tithi.

Condition of the Manuscript: Not
good

Place: Bhubaneswar, Damodar Das
Brief Accounts of the Text:

The manuscript starts with an
invocation of Lord Ganesha.
The text contains information
on different units of grain
measurement in verse. There are
many tables in the manuscript.
In his writing, Bikram has given
instruction on how to measure

a container in the unit of fingers
and determine the volume of the
container and the amount of grains
to be stored in it.
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Author: Gangadhara, Debi Das,
Balabhadra

Material: Palm leaf

Size; No. of folios; Lines: 38 x 3
cms; 138; 4

Script: Odia

Date: No Colophon, 19
Century

Condition of the Manuscript:
Good

Place: Midnapore area of West
Bengal

Brief Accounts of the Text:

This is a compilation of writings
of many authors. It starts with an
invocation of Lord Ganesha.

1. In his writings, Gangadhara has
made it clear about the necessity of
learning mathematics for children.
He says one has to study carefully
to learn mathematics and formulas.

2. There is a topic in the manuscript
on description of the universe,

its expansion, seven heavens and
seven patalas.

3. There are many instances of
original Leelabati siitra in the
manuscript.

4. In Debi Das’s writings, a
detailed description is given on
tables and multiplication formulas.

5. The text contains Odarika,
Melanka, Ghana Melanka, Ghana
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Phedanka, Harana Melanka,
Gunana Melanka, Avinna Ghana
calculation, 1 to 10 Ghana
calculation, Nala calculation (Hata
Nala, Basti Nala, Desa Nala,
Grama Nala, Bandha Nala, Bheda
Nala, Chaukani Nala, Gada Nala,
Kiari Nala etc.)

6. Chadhabruddhi calculations.

No: G/140

Title: Leelabati Pati Ganita
Author: Maguni Pathy
Material: Palm leaf

Size; No. of folios; Lines: 35 x 3.5
cms; 205; 5

Script: Odia

Date: 18" Century, the name of the
transcriber is not mentioned.

Condition of the Manuscript: Not
good

Place: Midnapore
Brief Accounts of the Text:

The manuscript is an Odia
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translation of original Sanskrit
Leelabati Sutra of Bhaskaracharya.
The author has mentioned it to be
a commentary on Leelabati Sitra.
Many pages of this manuscript are
worm-eaten. Therefore, it is not
possible to completely decipher the
manuscript. The text has similarity
with Mandarthabodhini tika of

the commentator. But both the
commentaries need to be edited.
This is one of the finest examples
of ancient prose form in Odia
language.

The manuscript starts with an
invocation of Lord Ganesha. The
author has given his explanation
about the need of translating
Leelabati Sitra in Odia and

its importance in the learning

of mathematics, especially for
children.
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No: G/141

Title: Leelabati Patiganita
Author: Loknath
Material: Palm leaf

Size; No. of folios; Lines: 22.5 x
3.5 cms; 100; 04/05

Script: Odia

Date: No Colophon, 19"
Century

Condition of the Manuscript:
Good

Place: Medinipur
Brief Accounts of the Text:

This is an important manuscript
of Odia translation of Leelabati
Siitra by Loknath. The text has
similarities with other related
manuscripts but it is unfinished.
The text starts with a verse by
Loknath where he describes the
content of the manuscript as
Leelabati Sanskrit Patiganita
written in Odia language.
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JaIfIQ Q4IF1 R, T 4l GRIQYRIR,
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FUTQG B IQIGQ 6QIGT MY
QMG

Author: Banamali, Debi Das,
Shyamacharana

Material: Palm leaf

Size; No. of folios; Lines: 34 x 3.5
cms; 165; 4/5

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript: Not
good, many folios are damaged and
worm-eaten

Place: Cuttack, K. C. Das
Brief Accounts of the Text:

This is a compilation of writings

of different authors. The text starts
with information on the chronology
in which mathematics should be
studied. First Akhyara (letter),
second Anka (digit), third Ankanani,
fourth Odarnka, fifth Hariguna, sixth
Pheda Misa (Addition/Subtraction),
seventh Badhi, eighth Kona (corner),
ninth Kraya Bikraya (buying and
selling), tenth Madhori, eleventh
Misana: Sana Adha and Bada Adha,
twelveth Chadha, thirteenth Leuta,
fourteenth Aswabhoga Gajabhoga,
fifteenth Nala (Mahi Nala, Cheda
Nala, Pokhart Nala), sixteenth Deula
Nala, seventeenth 1* to 10th Ghana,
eighteenth 7akara Gukara, nineteenth
Dasandhi, twentieth Bichitra Misana,
Uparana, Jalandha Karana Lahari,
Sunya Bija Khadi, Bisama Misana,
Bichitra Harana and Tables etc.

Besides this, there are descriptions
on the different Nala measurements,
Kalantara, time and distance, buying
and selling and Kota calculations of
grains.
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QIF: Q&O Title: Ganita
< Author: Unknown
@aU: 24l
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Qe B AR
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6.8, a-0r9 al-%

adeia 6 aa9: 9891 912, AaG°4
aSIR1

@g: 6eal

Q4 QR
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Material: Palm leaf

Size; No. of folios; Lines: 22.5 x
3.5 cms; 140; 5

Script: Odia

Date: No Colophon, 19™
Century

Condition of the Manuscript:
Completely damaged

Place: Cuttack, Deula Sahi,
Sridhara Das

Brief Accounts of the Text:

It is not possible to go through the
text as the manuscript is completely
worm-eaten.

No: G/144
Title: Ganita

Author: Balabhadra, Debi Das,
Bikram, Dharanidhara and others

Material: Palm leaf

Size; No. of folios; Lines: 27 x 3.5
cms; 186; 4

Script: Odia

Date: No Colophon, 19
Century

Condition of the Manuscript:
Good

Place: Deula Sahi, Cuttack,
Sridhara Das
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9.68%, 6¢18ll B QRIS YR

Brief Accounts of the Text:

This is a compilation of writings by
many authors. There is a Chautisa
by Dharanidhara at the end of

the manuscript. The text starts

with different style of writings

of Balabhadra. In a poem, he has
narrated how the benevolent kings
facilitated education for the natives.
Abadhana (Teachers) were sent by
the king to the villages and the
local landlords were instructed to
make arrangements to educate the
villagers.

Mathematical problems are similar
to the ones in other manuscripts.
In one of the examples, a
merchant gives a pearl necklace

as a gift to his seven wives. In
another example, the valuation of
domesticated cattle was calculated.

Bikram’s writing contains Pachisi
(25) barga kota likhana in verse.
The Chautisa by Dharanidhara is
also based on various mathematical
calculations.

A few parts of the text are worm-
eaten.
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Material: Palm leaf

Size; No. of folios; Lines: 23 x 3
cms; 76; 04

Script: Odia

Date: No Colophon, 19
Century

Condition of the Manuscript:
Good

Place: Bhubaneswar, Sadananda
Patnaik

Brief Accounts of the Text:

Content of the Manuscript:
Determining area and shape of
land through Nala measurement
using units like Guntha, Biswa

and acres etc., Kota calculations of
grains. Tables are provided for easy
understanding of certain problems.
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Qqe: 6 /R ¥ No: G/146

Q16 ARISOT Title of the manuscript: Khadi
Leelabati

@ En@I Author: Loknath Nayak (The poet has

2AIRNQ, AQ A°SHYI B 2AIG: 98 x ¢
6.4, AR¥9, Y

AR 6 AN AQEAL), FT°Q
6Q9% 99 2T, Q8 94!
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introduced himself He was born in the
village chasari a village adjacent to
north of Puri.)

Material: Palm leaf

Size; No. of folios; Lines:

25 x 3 cms; 142; 4

Condition: Good

Script: Odia

Copier, Date: Padma Charan,
Dibyasingha Maharaja’s 27" anka,
krushna chaturdashi, mangalbar
Place: Sadananda Patnaik, Railway
Colony, Bhubaneswar

Brief accounts of the text: This

is the translation of the original
Sanskrit Leelabati of Bhaskaracharya.
The script was finished in the

204 ynka of Mukunda Deba on
Bhadrasukla chaturthi which was

a Thursday. The kavya starts with

an invocation of Ganesh. It consists
of 11 parts composed in different
ragas and raginis like Asadha sukla,
Kedar kamodi, Sankara bharana,
Ramakeri, Kalyan aahari, Rasakulya
Bangalashee, Mangalgujjari etc.
The text has resemblance with other

Leelabati manuscripts by Loknath.
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Material: Palm leaf

Size; No. of folios; Lines: 34 x 3
cms; 24; 4/5

Script: Odia

Date: No Colophon, 19™
Century

Condition of the Manuscript:
Good

Place: Railway Colony,
Bhubaneswar. S. Patnaik

Brief Accounts of the Text:

The manuscript contains
calculations on kada Ganda,
measurement of land on the basis
of Leelabati Sutra, different Nala
unit measurements like Sama Nala,
Bisama Nala, Kani Nala, Hata
Nala, Gacha Laga lekha, Bedi
Lekha, Hata Lekha, Bamphi Lekha,
Mango tree plantation lekha,
Bandha Lekha, Dhanu Lekha,
Stamba Lekha, Muktamala Lekha,
Samajateya Lekha, Lugakina
Charibhali, Bandobasia etc.

219



6GI0Er Q8 QI

98 aIgRda edaIas Fad!
QA Q /¥l No.:G/148
Qe Q&9 Title: Ganita

QU 6991 QIY, QRANRT

2AIRNQ, AQ A°HYI G 2IG: 99 x o
6.4, Qd:eee Yoy

AdeIa 6 aae: 989l QIR ARR°4
A1

ag: seal

2Qgl: AR

dIe: g1 el JIKde, QEIgQ, Q.
6. 6210

e

SIRRa 6RIT AR, A% AILIYY6R
Q4 19 (FER AR 6TGAR 6T,
g9 8 698TR | AAA B GG,

JRE3, 992a / a9 28 G )|
6@R60R g4 TR -

0 P68 AR AL @@ o0 OFI QIR
6Q6Mm | 91 GF ¥ o 2R
EQ6M 2 FEI6Q 0 Ga6Q 64
6R60 OF| QIR 6Q6Q ?

9. 968 QIR 918 QA QILRER| AT
AIS6R 6960 OF AR, FEQ 9
QISR P QUG RI416Q, 2GR ¢
QISR 9 QUG JAITER ¥ AR NG,
FARI6Q €0 VIR 9 VG G 62|
6R60 OF1 PRI QAR 9e° 64
6060 OF 620 618 @R AIRIEA

QP@l 9@l O, 6aEem Yol

Jeq 9496 Gaa QI96a 6
RR0I6Q CRAHIAING | QUISHI
ALRERN |

Author: Banamali, Debi Das

Material: Palm leaf

Size; No. of folios; Lines: 27 x 03

cms; 111; 04

Script: Odia

Date: No colophon, 19" Century

Condition of the Manuscript: Good

Place: Banapur, Puri, R.K. Hota

Brief Accounts of the Text:

The manuscripts contain:

1. Measurement and calculation of
paddy in kota

2. Measurement of land using
Nala, measurement of sides,
corners and axis of a given land

3. Time and distance

4. Mensuration

5. Kalantara hisaba (both in
money and paddy form)

Some example of question:

a. A king gives away one hundred

coins in the first day and then,

48 coins more in the second day.

Likewise, how many coins will be

donated in 80 days?

b. A king goes for pilgrimage.

Reaching Kashi, he spends V2 of

his money and then, he goes to

Ayodhya where he spent 2/9™

and then, in Dwaraka, 4/6™ of the

money. Now, the question is, with

how much money did he start the

journey and what was left at the

end? The answer is 540 and the

residue money is 63.

All the questions in the manuscripts

were made in simple verse.
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Material: Palm leaf

Size; No. of folios; Lines: 21.5 x 3
cms; 58; 04

Script: Odia

Date: No Colophon, 19" Century
Condition of the Manuscript: Not
good, many folios are damaged and
worm-eaten

Place: R. K. Hota, Puri

Brief Accounts of the Text:

This is a small text book. It
contains many solutions relating to
measurement of land in Nala unit
and Kalantara calculations.

No: G/150

Title: Andha Bikrama Chautisa
Author: Bikram

Material: Palm leaf

Size; No. of folios; Lines: 27 x 3
cms; 131; 04

Script: Odia

Date: No Colophon, 19" Century

Condition of the Manuscript:
Totally damaged

Place: Puri, Ramakanta Hota
Brief Accounts of the Text:

The text contains siitras related to
various mathematical operations
related to measurement of

land, construction of platforms
and wells, tree plantation and
measurement of clothes and pillars
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No: G/151

Title: Dharanidhara Chautisa
Author: Dharanidhara
Material: Palm leaf

Size; No. of folios; Lines: 32.5 x
03 cms; 55; 04

Script: Odia

Date: No Colophon, 19™
Century

Condition of the Manuscript:
Good

Place: Puri, Ramakanta Hota
Brief Accounts of the Text:

This is a Chautisa. The questions
are in verse and answers are
explained in prose. The manuscript
is written in Kamodi Raga. Each
verse narrates a problem. The
contents are:

1. Kalantara calculation

2. Cubic measurement of a pit

3. Payment to a prostitute on the
basis of entertainment

4. Calculation of cost of bangles

broken during love-making.

Measurement of land

Measurement of grains

Kalantara calculation of grains

Calculation based on sale and

purchase of grains

9. Measurement of water and mud
in a pond.

10. Kota measurement of grains

The manuscript is written in a

very lucid form. There are many

interesting examples. At the end of

each verse, the author mentions his

® N W

name.
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Material: Palm leaf

Size; No. of folios; Lines: 21 x 03
cms; 83; 4

Script: Odia

Date: No Colophon, 19™
Century

Condition of the Manuscript:
Good

Place: Puri, Ramakanta Hota
Brief Accounts of the Text:

The manuscript is written in prose.
At the end of the manuscript, a few
couplets are given. The writing is
mainly in narrative prose form. So,
there is a detailed explanation of
problems and solutions.

The contents are:

1. Buying and selling of gold
and grains, valuation of fruits like
lemon, cucumber and mangos. The
calculations are made in kadaganda
formula.

2.  Kalantara Lekha, Luga
(fabric) lekha, Adulteration of
Milk, Kalai (bunch of paddy)
lekha, Mulia Lekha, Sarpa Lekha,
Gifting gold to Brahmins, Nala
Lekha, Kaudi Lekha etc.

3. Towards the end of the
manuscript, the author has given
information of Chaturbarga Kota
which is most important part of the
manuscript.

223



Ya[[sagaatKallel
98ie aIgada edaIae dad!

QA 6 /e 8M
QI QFEHIR RSl

QA AR APRIAR

2AIRNQ, AQ A°HYI B 2IG: NY x o
6.1, Q:Cm, 1Y

AdeIa 6 aA9: 98I QIZ, AaG°4
Ll

@d: cgel

224l aR

e: A, QIR 621!

Qe

A0l g2 AR, AINIGYR,
2R 2T AULER ARG

ddl 6 289 e, 604 *AAAA
939 9043l

QE@E - °. QIFEHIRI 6md,
9. QUGN MG,

. 296918 RG MG,
. QISIRY 6MdI,

0

%

8. 9999 6mdl,
9. ACE]L 6,

9. YRR 6QIAQ QUSFY 6MEll,
. QS99 6adl: Real /13,

. ARRIG 6Rd,

2

0. 24ISRI Q1T 6@,
0. QRIRIZ 6@y,

9. Rl @1,

eq. SGoI @1,

Y. AL OF RIS,

No: G/153

Title: Bamphikhola Lekha
Author: Lingaraj Patnaik
Material: Palm leaf

Size; No. of folios; Lines: 34 x 03
cms; 93; 4

Script: Odia

Date: No Colophon, 19"

Century

Condition of the Manuscript:
Good

Place: Puri, Ramakanta Hota
Brief Accounts of the Text:

The manuscript is written

in different ragas like Raga
Rasakulya, Ashadhashukla,
Chintabhairaba etc. The questions
and answers are both written in
verse which gives the manuscript
a unique place among others. The
contents are:

Bamphikhola Lekha

Sale and purchase calculation
Residue Lekha

Banijya Lekha

Padmapuspa Lekha
Samacheda Lekha

N o u &M W N

Seven brothers on a sea
voyage for business

8.  Sale and purchase without
capital

9. Without profit
10. Without purchase
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11. Without selling

12. Without money

13. Without purchase money
14. Without selling money

15. Without purchase and selling
money

16. Narration on selling diamonds
of four moneylenders (This
contains the purchase of diamonds
by the king of Banki, Raja
Natabara Mardaraj Bhramarabara)

17. Kalantara Lekha

18. Cost of the diamonds of four
moneylenders

19. To purchase grains without
Kaudi

20. Cost of Pataka

21. Narration of a pearl necklace
snapping on a battlefield

22. Nala Calculation for poachers

23. Calculation of soldiers on the
four gates of a fort

24. Measurement of door of a fort

25. Rise and fall of gold rates in a
market

26. Calculation of length and
width with measuring unit of Nala

The manuscript also gives
detailed information on various
mathematical formulas.
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Size; No. of folios; Lines: 24 x 03
cms; 65; 4

Script: Odia

Date: No Colophon, 19™
Century

Condition of the Manuscript: Not
Good, many folios are damaged
and worm-eaten

Place: Mangalapur, Puri. M. N.
Mishra

Brief Accounts of the Text:

The manuscript is a Chautisa
composed in Raga Kamodi. Both
questions and answers are written
in verse. The text starts with the
narration on how a scribe used to
write on a palm leaf. It also gives
information on origin of Karana
caste in the state. The author

says Lord Brahma, realizing the
importance of time, has created this
caste from his body for the purpose
of documenting the happenings

of the whole universe and its
knowledge.

Other topics in the manuscript are
based on Kota calculation of paddy,
problems on time and distance, area
measurement of land, interest and
capital calculation, measurement of
depth of pits, well and pond etc.
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Size; No. of folios; Lines: 34 x 03
cms; 40; 04

Script: Odia

Date: No Colophon, 19™
Century

Condition of the Manuscript:
Good

Place: Khandapada Gada,
Shakuntala Satpathy

Brief Accounts of the Text:

This is an important manuscript.
The text is mostly on astrological
calculations. The manuscript
starts with an invocation of

Lord Ganesha. The author gives
detailed calculations on the making
of different Indian calendars

like Sakabda, Jugabda taking
traditional time units like Danda,
Lita, Bilita, Dina, Pakhya, Masa,
Barsa etc. There is also mention
of formulas to determine distances
between planets and movement

of planets on the basis of time.
Arithmetic operations have been
used in the calculations.
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Condition of the Manuscript: Not
good, many folios are damaged and
worm-eaten
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Brief Accounts of the Text:
The text is worm-eaten and not
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Century

Condition of the Manuscript: Not
good, Many pages are worm-eaten

Place: Jajpur
Brief Accounts of the Text:

The first ten pages consist of
Bhagabata. Ganita text starts from
the 11" page. The next eighteen
pages deal with multiplication
tables. The style of the text hints at
the fact that the author might be a
bilingual person.

The contents are:

1. kadaganda calculations,
measurement of land on the basis
of units like Guntha and Biswa,
buying and selling of land

2. Sankha Lekha, Ghata Lekha

3. Tax calculation on cotton and
salt. This gives information on
the socio-economic condition of
Odisha during British Raj

4. Ghata Lekha: Payment of tax by
merchants while crossing rivers in
different Ghats.

5. Parijata Lekha Siitra
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It is impossible to go through the
text as it is completely worm-eaten.
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Size; No. of folios; Lines: 38 x 04
cms; 178; 4/5

Script: Odia

Date: No Colophon, 19
Century

Condition of the Manuscript: Not
good, many folios are damaged and
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Brief Accounts of the Text:

The manuscript has a long
colophon. It has been mentioned
that the manuscript was bought by
Uddhaba Bisweswaraya, son of
Chandra Biswaswaraya on the 25th
day of Kartika in 21* Anka. This
belongs to Kaniari Biswasaraya

of Baridamutha, Athagarh. The
author has also given severe
warning against theft and misuse
of this manuscript in the name

of Lord Raghunath. Giving his
introduction, the author has written
that he is the only son of Krushna
Mohanty and he has composed the
verses in his own style in cantos.

The writings are mainly in verse.
Some explanations are given in
prose form. There are 22 cantos.
The ragas used are Kalasa,
Bangalshree, Chitradesakhya,
Mangala Gujjari, Kamodi, Chokhi,
Todi and Nalini Gouda.
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Condition of the Manuscript: Not
good, many folios are damaged and
worm-eaten

Place: Puri
Brief Accounts of the Text:
The manuscript contains:

1. Buying and selling
calculations of paddy and other
grains. The units of measurements
are Kuncha mana, Gauni, Nauti
and Bharana.

2. Giving gifts to Brahmins in
Chadha style of calculations.

3. Land tax collection by East
India Company (The units are
Paisa, Ana, Tanka and Caudi)

4. Nala measurement of land for
buying and selling. The types of
Nala are Khata (pit) Nala, Mandira
Patharabasa (fixing stones in
temple making) Nala etc.

The whole manuscript is written in
prose. There is a poem at the end
which emphasizes the relationship
between a student and a teacher.
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Century

Condition of the Manuscript:
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Place: R. K. Patnaik, Bhubaneswar
Brief Accounts of the Text:

The text deals with different
problems and formulas to
determine the area of land taking
Nala as a measuring unit. The
problems and formulas are written
in verse. The analysis is written in
prose.

Example of a problem: Four
brothers went to the market without
any knowledge of the total money
they had with themselves. Apart
from the first brother, the total
money of rest three brothers was
247 tanka. Keeping apart the
money with the second brother, the
total money with the other three
brothers was 214. The total amount
without the third brother’s share

is 202 tanka while total money
without the fourth brother’s is 192.
Now, the problem is to determine
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the amount of money each brother
carried. The answer says that the
first brother carried 38 tanka, the
second carried 71, the third carried
83, and the fourth, 93.

The manuscript also contains
problems on ascending and
decending order with the context
of Gopis kissing Krishna. There
are problems on sale and purchase
of grains, gold, Magana Sitra and
time and distance.
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describes astrological

problems. The text gives a
detailed description of units of
measurements like kadaganda,
kodi, pana, padika, kahana, pahi,
siuka, ana, udana, tanka, rati,
kani, guntha, mana, bati, mana,
nauti, pauti, bharana, pala, bisa,
chatanka, paa, sera, and Magana
etc. There are also formulas
relating the units of measurement.
The manuscript contains nala
measurement, Pata patina lekha,
Gachabhanga nala, Ratna mala
lekha, Kraya bikraya lekha and
time and distance.

Other contents are similar to the
writings of Bikram.
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Author: Loknath, 18" Century
(Dharanidhara’s son and heir)
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Condition of the Manuscript: Not
Good, many folios are damaged or
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Brief Accounts of the Text:

This text was composed in the
third anka of Mukunda Deba
Mabharaja on Bhadraba sukla,
chaturthi, Thursday. This is an
QOdia translation of Leelabati
Stutra. The text is divided into 11
cantos which include shlokas as
well. The format is in a question-
answer form. The first part includes
measurement of land and the units
required to do so e.g. anguli/hasia,
ghanakhetra, arika, drona etc. The
second involves Bijaganita which
describes the basic arithmetical
operations and units like kada,
ganda, biswa, dadha, angula,
chakhanda, hata, nala etc. It also
features calculation of area of
different types and shapes of land
based on karna, koti and bhuja.
The fourth deals with calculation of
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diameter of circular objects. There
are examples with the context of
people cutting wood. This section
also involves measurement of
amount of grains and paddy. The
fifth part involves astrological
diagrams.
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Title: Chhatisbarga kota

Author: Bikram

Material: Palm leaf

Size; No. of folios; Lines: 20 x 03
cms; 56; 4

Script: Odia

Date: No Colophon, 19"

Century

Condition of the Manuscript: Not
Good

Place: Baula Bandha, Kuhudi,
Puri, Laxmidhara Tripathy

Brief Accounts of the Text:

The first and last parts of the
manuscript are worm-eaten. Many
pages in between are damaged. The
text narrates measurement from 3™
kota to 10th kota. There is another
manuscript bearing the same title
which can be helpful to decipher
the contents of this manuscript.
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No: G/166

Title: Ganita Gunana Khanda
Author: Debi Das

Material: Palm leaf

Size; No. of folios; Lines:
Script: Odia

Date: No Colophon, 19™
Century

Condition of the Manuscript: Not
Good, many folios are damaged
and worm-eaten

Place: Puri
Brief Accounts of the Text:

It is not possible to read through
the text because of its condition.

No: G/167

Title: Mandarthabodhika Tika
Author: Maguni Pathy
Material: Palm leaf

Size; No. of folios; Lines: 37 x 3.5
cms; 135; 3/4
Script: Odia

Date: 19" Century, No
Colophon

Condition of the Manuscript:
Completely worm-eaten

Place: R. K. Patnaik, Bhubaneswar
Brief Accounts of the Text:

The manuscript is the translation
of Leelabati Siitra in prose.
Maguni Pathy belonged to the
Bharadwaj Gotra. The manuscript
is completely worm-eaten but it
has three prototypes. This is an
important manuscript.
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Author: Loknath Nayak
Material: Palm leaf

Size; No. of folios; Lines: 25 x 03
cms; 130; 3/4

Script: Odia

Date: No colophon, 19
Century

Condition of the Manuscript: The

last part is worm-eaten
Place: R.K. Patnaik, Bhubaneswar
Brief Accounts of the Text:

The manuscript is Odia translation
of the original Sanskrit Leelabati
Siitra in verse. The text starts with
an invocation of Lord Ganesha.

1% canto: 109 verses, Raga: Asadha
Sukla Bani

20d canto: 128 verses, Raga: Kedar
Gouda

31d canto: 31 verses, Raga:
Dakhina Kamodi

4th canto: 116 verses, Raga:

Ramakeri
5th canto: 36 verses, Raga: Aahari

6th canto: 65 verses, Raga:

Rasakoili
7th canto: 58 verses

8th canto: 31 verses, Raga:

Rasakoila

9th canto: 58 verses, Raga: Chinta
desakhya
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10th canto: 143 verses, Raga:

Bangalashree

It is not possible to go through
11th to 13® cantos due to the
damaged condition. The rest of
the manuscript is similar to other
works on Leelabati Sitra of
Loknath.

No: G/169

Title: Odarka, Melanka Lekha
Author: Krushna Das, Debi Das
Material: Palm leaf

Size; No. of folios; Lines: 42 x 03
cms; 94; 3/4

Script: Odia

Date: No colophon, 19™
Century

Condition of the Manuscript:
Good

Place: Bhubaneswar, B. Mohapatra
Brief Accounts of the Text:

The manuscript basically deals with
formulas on Odarnka and Phedanka
and tables on it. The contents are:

1. riguna (formulas on division
and multiplication)

2. Tables based on Hariguna
3. Kalantara Lekha
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4. Kotara Kahana Chhatima
Lekha

5. Kotara Bhagabanta

6. Brahmana Bhojana Kota,
Kaudia Kota

7. Tables

8. Kalantara, Kraya Bikraya,
Labha Miila

9. Different Nala measurements

10. Determining numbers of pearls
in a snapped pearl necklace.
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Material: Palm leaf

Size; No. of folios; Lines: 44 x 03
cms; 92; 4

Script: Odia

Date: No Colophon, 19™
Century

Condition of the Manuscript: Not
Good

Place: Delanga, Puri, Krushna
Hota

Brief Accounts of the Text:

Many pages of this manuscript
are worm-eaten. The author has
given suggestions to the students
on their interaction with teachers
while studying mathematics.
Many formulas on construction of
bridges, temples, digging of well
and ponds are written as poems.
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No: G/171
Title: Khadiratna Chautisa

Author: Dharanidhara Nayak,
Adhar Pattnaik

Material: Palm leaf

Size; No. of folios; Lines: 36 x 3
cms; 46; 3/4

Script: Odia

Date: No Colophon, 19™
Century

Condition of the Manuscript:
Good

Place: Delanga, Puri, Krushna
Hota

Brief Accounts of the Text:

This is a compilation of two
Chautisas by Dharanidhara
and Adhar Pattnaik. This is a
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fine specimen of describing
mathematical formulas in
Chautisa form. The contents of the
manuscript are:

1. kadaganda calculation,
2. Determining price of grains

3. Calculating number of bees in
a pond

4. Gifting gold during Brahman
Bhojan

5. Calculation of pearls in a
snapped necklace

6. Measurement of cloth wrapped
around Sri Jagannath

7. Number of dead birds killed by
a farmer throwing sticks.
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Author: Debi Das and Adhar
Pattnaik

Material: Palm leaf

Size; No. of folios; Lines: 36 x 03
cms; 46; 4/5

Script: Odia

Date: No Colophon, 19™
Century

Condition of the Manuscript:
Totally damaged

Place: Bhedarana, Cuttack, Pramila
Mishra

Brief Accounts of the Text:

The content is similar to Debi
Das’s other works on mathematics.
Adhar Patnaik’s writings are
linked to Jagannath temple and

its rituals. One of the examples

is on the apparel of Sri Jagannath
and its valuation in the formula of
ascending and descending order.
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No: G/173

Title: Khadipatha Leelabati
Author: Debi Das, Balabhadra
Nayak

Material: Palm leaf

Size; No. of folios; Lines: 33 x 3
cms; 125; 4

Script: Odia

Date: No Colophon, 19"
Century

Condition of the Manuscript:
First four pages are missing, many
others are worm-eaten

Place: Nayekpatana, Puri, Rabi
Narayan Nayak

Brief Accounts of the Text:

The first part of the manuscript
is authored by Debi Das while
Balabhadra’s writing starts
from page 68. The contents of
manuscript are:

1. Kalantara, Kalantara Phedana
2. Buying and selling and Magana

3. Different types of Nala
measurement (Deula Nala,
Rathadhwaja Nala, Paddy and
Mango tree plantation Nala,
Puskarini Nala etc.)

4. Lamp shadow in Nala
measurement
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No: G/174

Title: Ganita / Surya Siddhanta
Author: Krushna

Material: Palm leaf

Size; No. of folios; Lines: 42 x 3
cms; 160; 04

Script: Odia

Date: No Colophon, 19"
Century

Condition of the Manuscript:
Not good. Most of the pages are
damaged

Place: Nayekpatana, Puri, R. K.
Nayak

Brief Accounts of the Text:

This is the combination of two
manuscripts. One is Surya
Siddhanta, an astrological
manuscript. The other one is

on mathematics which mostly
describes land measurement. The
end of the manuscript contains
an invocation of different gods
and goddesses like Sibastaka,
Ganeshastaka, Mahadevastaka and
Saraswati asthana etc.
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No: G/175

Title: Leelabati Khadipatha
Author: Loknath

Material: Palm leaf

Size; No. of folios; Lines: 39 x 03
cms; 66; 3/4

Script: Odia

Date: No Colophon, 19
Century

Condition of the Manuscript:
Completely damaged

Place: Banapur, Ramakanta Hota
Brief Accounts of the Text:

All the pages are worm-eaten and
indecipherable.
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cms; 85; 4

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Totally damaged, worm-eaten

Place: Khordha, Puri, Loknath
Tripathy

Brief Accounts of the Text:

Not possible to go through the text
because of its bad condition.
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Script: Odia
Date: No Colophon, 19"
Century

Condition of the Manuscript:
Most of the pages are damaged

Place: Khurdha, Puri, Loknath
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Brief Accounts of the Text:

Not possible to go through the text
since all the pages are worm-eaten.
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Script: Odia
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Century

Condition of the Manuscript:
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Tripathy

Brief Accounts of the Text:

Not possible to go through the text
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No: G/179
Title: Ganita

Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 39 x 3.5
cms; 101; 4/5

Script: Odia

Date: No colophon, 19"

Century

Condition of the Manuscript:
Totally damaged

Place: Khurdha, Puri, Loknath
Tripathy

Brief Accounts of the Text:

Not possible to go through the text
since the leaves are worm-eaten.



6506 Q8 QI

98¢ QIgRIa dRIAR ITING
Qg: ol /RIro No: G/180
Qle: Q8o Title: Ganita

QA 2RIQ ATRIAR, IRAG,
ARJERE, Q19 IR

2IRNQ, UG Q°GHYI G AG: NG x o
6.8, a:eqo, &I: 8

AdeIa 6 aae: 98I A1, AR
A1

@d: sgell
2eq!: gl 6aIRgRl
A FILRAIGE, 927gQ, ga!

Qe Qg4 6a19Y2 I QIO FIGA!
AAQ Q62|

Qqe: gl /ere
Qe 9&Ie
QU ARGl

2RI, ALY QA°GHI B AIG: 9.8 x o
6.4, AT, a:

¥/8

AdeIa 6 aae: 989l AR, ARR°4
A1

@d: c@al
24l oM

QIe: AI9RAISEI, 9RAYR, ga1, A9
62.919@

e
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Material: Palm leaf
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Script: Odia

Date: No Colophon, 19™

Century

Condition of the Manuscript:
Totally damaged
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Brief Accounts of the Text:

Not possible to go through the
text because of the bad state of the
manuscript.
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Brief Accounts of the Text:

This is an informative manuscript
on different units of measurement.
The author has termed it as Pothi
in the study of mathematics. The
text has a detailed description on
measurement of different shapes of
land using units like Chakhanda,
Hata and Nala.

No: G/182

Title: Leelabati Patiganita Ttka
Author: Maguni Pathy
Material: Palm leaf

Size; No. of folios; Lines: 40 x 3.5
cms; 131; 4/5

Script: Odia

Date: No colophon, 19" Century

Condition of the Manuscript:
Good

Place: Baulabandha, Puri, Krushna
Tripathy

Brief Accounts of the Text:

The manuscript starts with
Ganesha Bandana. There is

no colophon. The text starts
with Balanaboddhyartham
Bodhabodhangkaromi. The author
says that the Sanskrit Leelabati
sitra has been translated into
the Odia language for easier
learning of children. The text
has original Sanskrit shlokas
and their translations in Odia
and commentaries. At the end of
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each chapter, the commentator

has mentioned his name. This is
an important manuscript. It is an
example to the prose that was used
in the 16" /17" Century A.D. in
Odia.
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Title: Ganita

Author: Unknown

Material: Palm leaf

Size; No. of folios; Lines: 36 x 03
cms; 61; 4

Script: Odia

Date: No Colophon, 19™

Century

Condition of the Manuscript:
Good

Place: Badakhemundi Sahi,
Brahmapur, Ganjam

Brief Accounts of the Text:

The manuscript is written in verse.
The text contains buying and
selling of grains in Kota valuation.
Here, every problem is termed as
Khanda and the solution is termed
as Sitra.
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No: G/184

Title: Khadi Rasabati
Author: Lokanath Nayak
Material: Palm leaf

Size; No. of folios; Lines: 36 x 03
cms; 113; 4

Script: Odia

Date: No Colophon, 19" Century
Condition of the Manuscript: Not
good (First 62 pages missing)
Place: Badakhemundi Sahi,
Brahmapur, S. K. Patnaik

Brief Accounts of the Text:

The manuscript is badly damaged.
But similar works of Loknath can
help to decipher the content of the
manuscript. It has no colophon.
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Material: Palm leaf

Size; No. of folios; Lines: 35 x 03
cms; 148; 4/5

Script: Odia

Date: No Colophon, 19™

Century

Condition of the Manuscript:
Badly damaged, many pages are
worm-eaten

Place: Bada khemundi sahi,
Brahmapur, Ganjam

Brief Accounts of the Text:

The manuscript starts with Sri
Ganesaya Namabh.

The contents are:

1. Kota calculation of paddy
and grains. The author gives
information on formulas upto 50
kota

2. Odanka and Melanka formula

3. Kalantara calculation. Here, it
is termed as Gunja. It is named so
because the borrower used to tack
the piece of paper, on which the
loan amount was written, down on
the upper portion of the hut

4. Bandhaka Lekha

5. Different units like Mana,
Nauti, Pauti, Niti to measure grains

6. Majuri (wages) Lekha

7. Nala measurement of land
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particularly in determining area
of villages, Trikona Nala, Dhanu
Nala, Pataka Nala, Kona Nala etc.

8. Formula to fix stones during
building a temple and calculating
the boundaries of a given land

9. Formulas for tables

One of the important features
of this manuscript is a riddle
Akhyara Manasa. One has to
think of a letter from the 34 Odia
consonants and a detailed formula
helps the reader guess that letter.
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Material: Palm leaf
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Script: Odia

Date: No Colophon, 19"
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Ganjam, S. K. Patnaik

Brief Accounts of the Text:

It is not possible to go through the
text because of its bad state.
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Date: No colophon, 19"
Century

Condition of the Manuscript:
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Brief Accounts of the Text:

It is not possible to even open the
text since it is completely worm-
eaten.
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Place: Baulabandha, Laxmidhara
Tripathy

Brief Accounts of the Text:

It is not possible to go through the
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damaged.
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Script: Odia

Date: No Colophon, 19
Century

Condition of the Manuscript:
Totally damaged

Place: Baulabandha, Laxmidhara
Tripathy

Brief Accounts of the Text:

It is not possible to go through the
text due to its bad condition.
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Condition of the Manuscript: Not
good. Most pages are damaged or
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Brief Accounts of the Text:

Since the first 60 pages are missing,
it is not possible to completely
decipher the manuscript.

The contents are:

1. Kalantara Lekha, Chadha utara
(ascending, descending formula)

2. Merchant taking loans from
wives for business

3. Determining mass of different
objects

4. Determing exact amount of milk
and water in adulterated milk

5. Cubic measurement of stone
podium

6. Utisbarga kota calculation
In this manuscript, the author

guides the reader on how to acquire
knowledge on mathematics.
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Author: Balabhadra, Debi Das,
Dasarathi

Material: Palm leaf

Size; No. of folios; Lines: 14 x 3.5
cms; 108; 04

Script: Odia

Date: No Colophon, 19" Century

Condition of the Manuscript:
Totally damaged

Place: Banapur, Ramachandra
Hota

Brief Accounts of the Text:

Not possible to go through the text
due to its bad condition.
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Title: Kota Chautisa
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 13 x 3.5
cms; 35; 3/4

Script: Odia

Date: No Colophon, 19" Century
Condition of the Manuscript: Not
good (First 60 pages are missing.
The pages left are numbered till
95)

Place: Khurdha

Brief Accounts of the Text:

Many pages are worm-eaten. The
contents of the manuscript are:

1. Nala measurement of land
2. kadaganda calculation

3. Kota calculation of grains
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Script: Odia
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Century

Condition of the Manuscript:
Totally damaged, worm-eaten
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Brief Accounts of the Text:

Not possible to go through the text
due to its bad state.
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Script: Odia
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Century

Condition of the Manuscript:
Totally damaged

Place: Jaypur, Koraput, L. Patnaik
Brief Accounts of the Text:

The condition of the manuscript

prevents us from deciphering the
text.
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Author: Unknown
Material: Palm leaf

Size; No. of Folios; Lines: 24 x 3
cms; 16; 4

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript: Not
good. Many pages are damaged
and worm-eaten.

Place: Khurdha, Rabinarayan Das
Brief Accounts of the Text:

This is a Chautisa. The manuscript
is a fine example of fusion between
poetry and mathematics. Many
mathematical calculations and
formulas are narrated in the form
of poetry. This text is a storehouse
of all kinds of mathematical
problems like kalantara calculation
of food grains, land measurement,
time and space, chadhabruddhi etc.
and their solutions.
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No: G/196

Title: Ganita
Author: Narahari
Material: Palm leaf

Size; No. of folios; Lines:
22 x 03 cms; 46; 3

Script: Odia

Date: No Colophon, 19
Century

Condition of the Manuscript:
Totally damaged

Place: Koraput, L. Patnaik
Brief Accounts of the Text:

Not possible to go through the
text since the manuscript is badly
damaged.
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Script: Odia
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Condition of the Manuscript:
Totally damaged
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Brief Accounts of the Text:

The manuscript is not in a condition
to be deciphered.
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Not possible to go through or even
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Material: Palm leaf

Size; No. of folios; Lines: 34 x 3.5
cms; 84; 3/4

Script: Odia

Date: No Colophon, 19" Century

Condition of the Manuscript:
Totally damaged

Place: Jeypore, Koraput, L.
Patnaik

Brief Accounts of the Text:

The folios are worm-eaten but
there might be available in other
manuscripts also.

No: G/200

Title: Ganita
Author: Dharanidhara
Material: Palm leaf

Size; No. of folios; Lines: 20 x 4.5
cms; 105; 4/5

Script: Odia

Date: No Colophon, 19™
Century

Condition of the Manuscript:
Good

Place: Baulabandha, Khurda, L.
Tripathy

Brief Accounts of the Text:
The contents of the text are:

1. Kota valuation of paddy and
other grains
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2. Trading and valuation of
domestic animals like horses,
buffaloes, elephants, and other
cattle

3. Kalantara Lekha

4. Buying and selling of

land, measurement of land

in units of mana and biswa.

The text uses terms like

Jalasaya, Nagaharakhanda,
Chandrakatakhanda, kadakhanda,
Ardhachandra etc.

No: G/201
Title: Ganita

Author: Murari Karana
Material: Palm leaf

Size; Lines: 38 x 3.5 cms; 4/5
Script: Odia

Date: No Colophon, 19" Century

Condition of the Manuscript:
Totally damaged

Place: Jajpur, A. K. Nanda
Brief Accounts of the Text:

The surname of the author is the
example that the Karanas were
employed as teachers in chatasalas
(village schools) in the past. In

the end, there is a mention of
Kanthadas’s Na poi.
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The damaged condition of the
manuscript doesn’t let us count the
folios.

No: G/202

Title: Patha Samudra
Author: Bikram and others
Material: Palm leaf

Size; Lines: 30 x 03 cms; 3/4
Script: Odia

Date: No Colophon, 19
Century

Condition of the Manuscript:
Good, but the first 89 pages are
missing

Place: Sahadapur, S. K. Rautray
Brief Accounts of the Text:

Like other texts by Bikram, this
also contains Chhatisbarga Kota
calculation. The lessons start from
the 3" barga kota. Magana Lekha is
described page 146 onwards. This
text deals with valuation of land
and its sale and purchase according
to the shape.
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No: G/203

Title: Ganita
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 28 x 03
cms; 28; 3/4

Script: Odia

Date: No Colophon, 19"
Century

Condition of the Manuscript:
Totally damaged

Place: Sahadapur, Jajpur, A. R.
Rautray

Brief Accounts of the Text:

Not possible to go through the text.
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No: G/204

Title: Siddhanta Shiromani
Author: Bhaskaracharya
Material: Palm leaf

Size; No. of folios; Lines: 28 x 3.5
cms; 118; 4/5

Script: Odia

Date: No Colophon, 19
Century

Condition of the Manuscript:
Not Good, almost 75% of the
manuscript is worm-eaten

Place: Baulabandha, Puri,
Laxmidhara Tripathy

Brief Accounts of the Text:

This is an Odia translation of

the Sanskrit Leelabati Siitra in
verse. Leelabati Siitra is written

in Sanskrit and explained in

Odia. There is no mention of the
commentator and copywriter. Most
of the pages are damaged but a
similar text is available. This may
be the commentary of Leelabati by
Maguni Pathy.
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Material: Palm leaf

Size; No. of folios; Lines: 14 x 03
cms; 83; 3/4

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Totally damaged

Place: Baulabandha, Laxmidhara
Tripathy

Brief Accounts of the Text:

Not possible to go through the text
due to its bad condition.

No: G/206

Title: Khadilekha Siutra
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 36 x 03
cms; 126; 4/5

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Totally damaged

Place: Puri, Laxmidhara Tripathy
Brief Accounts of the Text:

Not possible to go through the text
due to its bad condition.
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Material: Palm leaf

Size; No. of folios; Lines: 21 x 03
cms; 21; 3/4

Script: Odia

Date: No Colophon, 19"

Century

Condition of the Manuscript:
Totally worm-eaten

Place: Puri, Laxmidhara Tripathy
Brief Accounts of the Text:

Not possible to go through the
text since the the leaves are worm-
eaten.

No: G/208

Title: Radhamadhaba Lekha Siitra
Author: Banamali

Material: Palm leaf

Size; No. of folios; Lines: 21 x 3.5
cms; 43; 3/4

Script: Odia

Date: No Colophon, 19"

Century

Condition of the Manuscript:
Totally damaged

Place: Puri, Laxmidhara Tripathy
Brief Accounts of the Text:
This is a Chautisa. Most parts of
the manuscript are worm-eaten.

Hence, it is not possible to go
through the text.



6GI0Er Q8 QI

98 aIgRda edaIas Fad!
e o /90 ¢ No: G/209
QI 986 Title: Ganita
N Author: Unknown
@al: A4l

2AIRNQ, AQ A°SYI B AIG: 9¢ x N8
6.9, AQA°HY: R 90, MIG: N/Y

adeia 6 aa9: 9891 912, AaG°4
ABIR1

@a: gl
aegl: agdl saIegl
QG: g1, AYRIQ 101

Q99 98 621N 621G A0 AVIR
QAAQ Q62|

Qge: 9 /9eo
QI JeIQ 9IS
@8l F12IeR QI

2IRNQ, AQ Sl B UG NI x N.8
6.4, Al: €99, lI: N/¥

adeia 6 aae: 9891 912, AaG°4
S0IR1

@d: sgel

24l @gUQ sdlega
gIe: eA29Q, gal
ddar:

QUG 62| 2QdA J9YGR
Q10 &9 gL

(R)MIRQ RATRL MY G

(9)021Q, QS SR ARTR IS°
69972 AR A

(N)6RAG! ARIAER FAITQ AQEE]

(¥)302 AN 639 AR
aQadll

276

Size; No. of folios; Lines: 29 x 3.5
cms; 120; 3/4

Script: Odia

Date: No colophon, 19

Century

Condition of the Manuscript:
Totally worm-eaten

Place: Puri, Laxmidhara Tripathy
Brief Accounts of the Text:

Not possible to go through the text.

No: G/210

Title: Sitrasara Ganita
Author: Mathuranand Das
Material: Palm leaf

Size; No. of folios; Lines: 38 x 3.5
cms; 126; 3/4

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Many folios are worm-eaten

Place: Basantapur, Puri

Brief Accounts of the Text:
Many pages are worm-eaten. The
contents of the remaining pages
are:

1. Sale and purchase valuation of
paddy

2. Cubic valuation of stones, bricks
and determining their shapes.

3. Kota Measurement of grains

4. Determining area of different
shapes of land
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Material: Palm leaf

Size; No. of folios; Lines: 29 x 03
cms; 35; 4/5

Script: Odia

Date: No Colophon, 19
Century

Condition of the Manuscript:
Totally damaged

Place: Puri
Brief Accounts of the Text:

Not possible to go through the text
due to its condition.
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No: G/212

Title: Leelabati Sitra Patiganita
Author: Loknath

Material: Palm leaf

Size; No. of folios; Lines: 29 x 3.5
cms; 192; 4/5

Script: Odia

Date: No Colophon, 19
Century

Condition of the Manuscript:
Good

Place: Puri
Brief Accounts of the Text:

The manuscript starts with an
invocation of Lord Ganesha.

In the first canto, mathematical
problems are termed as Prastaba
(proposal) and Prasna Rasabali.
The problems are on Gunana
Sitra, Bargabidhana Sitra, Ghana
Gunana, Biparita Ghanagunana
and Ghanagunana, and Harana.
One of the interesting features of
this manuscript is the symbolical
expression upto 32 digits. The
symbolic representation of the
digits are:

1: Brahmachandra, Nirakara,
Antarikhya, Sunyanamadhyeya.

2: Bahujugma, Jugala,
Pakshyanetra

3: Pura, Ramamurthi, Ratha
4: Beda, Juga, Turjya, Megha,
Barga

5: Shara, Pandabartha,
Bhutendriya
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6: Rutu, Rasanga, Pujaka, Michha

7: Sagara, Turaga, Swara, Dwipa,
Nara

8: Naga, Basu, Aagraha,Randra
9: Nanda Go

10/11: Dasa Avatara, Basu, Rudra
12/13: Surya, Sadhya Rasi, masa

14/15: Bhubana, Indra, Chauda
Tithi

16/17: Nrupakala/ Batipada
18: Purana, Dhruti

19: Bidhruti

20: Nakha

21 ; Uttara sata

22/23: Srabana/ Subha

24: Ajirna Sukla

25: Juthapati, Prakruti
26/27: Uttard bhadra/ Tara
28: Abhijita

29/30: Mana/ Drumusi
31/32: Sati/ DantaSankhya

Using this, there are problems
on calculation of pieces of
broken items, kalantara, area of
different shapes of land in Nala
measurement etc. Tables and
arithmetic operations are widely
used.
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Author: Dharanidhara, Bikrama
and others

Material: Palm leaf

Size; No. of folios; Lines: 33 x 3.5
cms; 78; 4/5

Script: Odia

Date: No Colophon, 19"
Century

Condition of the Manuscript:
Good

Place: Cuttack, Basanti Mardaraj
Brief Accounts of the Text:

The manuscript is a compilation

of the work of many authors.

It contains different /ekha and
Magana sutras. Different Maganas
are:

1. Dhana, Chaula (paddy and rice)
Magana

2. Bhumi (land) and Sancha
Magana

. Bhumikara (land tax) Magana
Odanka Magana

Nala Magana

Bhua Magana

N o v o»ow

Dasandhi Magana

The manuscript also contains
many chautisas like Dharanidhara
Chautisa, Kanaka Sundara
Chautisa and Dasandhi Chautisa
etc. Many of the writings of
Dharanidhara and Bikram are
similar to other works.
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No: G/214
Title: Leelabati Stutra

Author: Loknath, Bikram and
others

Material: Palm leaf

Size; No. of folios; Lines: 43 x 3.5
cms; 174; 5/6

Script: Odia

Date: Murari Champatiray, Agani
Gochhayat, 1880 A.D.

Condition of the Manuscript:
Good

Place: Cuttack, Basanti Mardaraj
Brief Accounts of the Text:

This is an important text. It
contains many mathematical
formulas and their solutions.

Most of the writings belong to
Bikram and Loknath. It has the
complete works on Bargakota by
Bikram. The manuscript starts
with Ganesha Bandana. Loknath’s
work consists of Odia translation of
Bhaskaracharya’s Leelabati siitra
in prose. The manuscript has two
colophons.

First colophon: The manuscript
was completed in the 20d fnka

of Mukunda Deba on Singha Dui
Dina, Srabana Sukla Trutiya at the
chaupadi of Murari Champatiray,
son of the king of Parikuda
Mandala. The manuscript was
written in Loknath’s house.

Second Colophon: Sri Dakhina
Mahodadhi Uttara Tata nikata Sri
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Purusottama Khetra Sri Kalpabata,
Sri Madhukara Lampana, Sri
Nilasundara Kandaranta, Sri
Dharanidharaya Narayanaya,
Parama Parayaniya, Sri

Dakhina Parswara Harachandi
Sahira Dakhina parsware Sri
Aarati Gochayatanka Chatasali
Padhaghara, Sri Dibyasingha
Deba'’s 20" Anka Kumbha Sanibara
1287 Sala Saptami bele samapta
hela.

It is mentioned that mathematical
problems are resolved on the basis
of Leelabati Siitra.

No: G/215

Title: Ganita

Author: Adhar Paytnaik
Material: Palm leaf

Size; No. of folios; Lines: 27 x 03
cms; 160; 4

Script: Odia

Date: No Colophon, 19

Century

Condition of the Manuscript:
Good

Place: Cuttack, Basanti Mardaraj
Brief Accounts of the Text:

The manuscript contains different
types of mathematical calculations.
The contents are:-

1. Chhatisbarga Kota: Kota
valuation of paddy and other
grains
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2. Different types of Nala Lekha
e.g. Tambapatri Nala, a special
type of Nala

3. Time and Distance calculation

4. Angula Namabali Lekha: A
unique type of measurement
using fingers as unit of
calculating grains

5. Bati Lekha: Payment to
moneylenders during sale
and purchase at the market by
merchants

6. Kamakarjya Lekha:
Calculation of wages for daily
workers

7. Anka Lekha: Dhana Lekha,
Rakhyahara, Madhori, Karaja
Lekha and Tanka Lekha etc.

8. Chadhabruddhi Lekha

9. Kaliyadalana Lekha (Narration
of Kaliyadalana by Krushna in
the presence of Gopis)

10. Jalakrida Lekha, Ganiba
Lekha, Rasa Mandala, Dola Jatra
and Odhana Sasthi Lekha etc.

The manuscript is a fine example of
narration of mythological stories in
verse.
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Author: Balabhadra Nayak,
Nilakantha Patnaik

Material: Palm leaf

Size; No. of folios; Lines: 27 x 3.5
cms; 229; 4/5

Script: Odia

Date: No Colophon, 19"
Century

Condition of the Manuscript:
Good

Place: Cuttack, Basanti Mardaraj
Brief Accounts of the Text:

This is a text book. Many
mathematical problems and their
formulas are written in a simple
poetic form for the students. This is
a fine example of how mathematics
and literature can be intensively
related in all aspects. The contents
are:

1. Cubic measurement of wall,
temple in Nala unit, measurement
of textile items, area measurement
of pits and land

2. Chadhabruddhi: Gifting of

gold to Brahmanas by the king,
purchase of horses, offering flowers
to God, quanity of milk and water
in adulterated milk

3. Time and distance calculations
4. Kalantara Lekha

5. Bartana Lekha, Chudi lekha,
Bachhaharana Lekha etc.
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Author: Bikram, Ghanasyama and
others

Material: Palm leaf

Size; No. of folios; Lines: 25 x 03
cms; 153; 4

Script: Odia

Date: No Colophon, 19™
Century

Condition of the Manuscript:
Good

Place: Cuttack, Basanti Mardaraj
Brief Accounts of the Text:

The manuscript is a text book for
students. This is a treasure trove of
all sorts of calculations. There are
three chautisas in the manuscript.
They are Ojha Sankhari Chautisa
by Bikram, Adhuri Pheda
Chautisa and Nala Chautisa by
Ghanasyama. Panikia (table) Lekha
is a special composition in this
manuscript which shows formulas
in tables. (Pages 118 -125)

Many mathematical formulas are
written in prose and their solutions
are given in verse.
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Author: Adhar Pattnaik

Material: Palm leaf

Size; No. of folios; Lines: 42 x 3.5
cms; 169; 4

Script: Odia

Date: No colophon, 19" Century

Condition of the Manuscript:
Good

Place: Cuttack, Basanti Mardaraj
Brief Accounts of the Text:

This is a text book on applied
mathematics. It contains almost all
aspects of mathematics. There is a
simple narration of mathematical
problems and their solutions.
Formulas are written in verse. The
contents are:

1. Chadhabrudhi: Brahmana
Kalyana Lekha, Jagannathnka
Phulalagi Lekha, Guna Mishrita
Lekha etc.

Kalantaria

Bargamiila

Chakrabruddhi Sudha

2.

3.

4. Kota valuation of grains
5

6 Dasandhi Magana

7

. Buying and selling of
grains and land
8. Nala Lekha (Bandha Nala,
Pahanda Nala, Khani Nala, Sarpa

mayura Lekha, Sarkata Lekha,
Bandha Lekha, Gachalaga lekha,
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10. Translation of Leelabati
Sutra

11. Dasandhi Magana
Chautisa

One of the examples of applied
mathematics is to break a log into
different pieces and to determine
the shapes and cubic measurement
of the pieces.

No: G/219
Title: Ganita

Author: Adhar Pattnaik,
Balabhadra

Material: Palm leaf

Size; No. of folios; Lines: 35 x 03
cms; 218; 4/5
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Script: Odia

Date: No Colophon, 19™
Century

Condition of the Manuscript:
Good

Place: Cuttack, Basanti Mardaraj
Brief Accounts of the Text:

The manuscript is a text book

for students. The contents are:
Krayabikraya, Padilekha,
Rakhyahara, Mageni, Kalantara,
Chadhabruddhi, Madhori, Runa
Lekha, Nata Lekha, Baiganalaga
Lekha, Gai, Mahishi, Balada,
Mandia, Dhana Badala Lekha
(barter system i.e. exchanging
cattle for grains and paddy),
Phulaguntha Lekha, Cheli Bartana
Lekha, Suka Chitau Lekha, Ranga
Sabha Lekha, Nyayabala Lekha,
Lanka Samara Lekha, Sarpa
Mayura Lekha etc.
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No: G/220

Title: Ganita

Author: Adhar Pattnaik
Material: Palm leaf

Size; No. of folios; Lines: 34 x 4
cms; 108; 8

Script: Odia

Date: No colophon, 19" Century

Condition of the Manuscript: Good,
but incomplete

Place: Cuttack, Basanti Mardaraj
Brief Accounts of the Text:

The manuscript has an invocation
of Goddess Sarala (Page 113)

and Lord Balarama. The author
believes that the blessing of
Goddess Sarala will help us
answer all the mathematical
problems. From pages 11 to 40,
there is Sarbasara Chautisa which
mentions Leelabati Siitra.

In the text every mathematical
problem is named differently like
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Rahasa Lekha, Jalakrida Lekha,
Gundicha Lekha, Dolajatra
Lekha, Snana Utsaba Lekha,
Odhana Sasthi Lekha, Bachha
harana Lekha, Krushnaku
Phulamala Lekha, Kaliya
Dalana Lekha, Sudama Daridra
Lekha, Krushnanku Hara Lekha,
Nabakeli etc. Besides that, there
are problems on Chadhda Uttara,
Takara gukara and Kutaka
Rahasya etc.

The manuscript is a fine example
of Vaisnavite literature in the form
of mathematics. Religion and
philosophy of the time are strongly
reflected in the writing style.

No: G/221
Title: Bhasa Leelabati

Author: Dinakrushna Das, Debi
Das, Bhagabana Mohanty

Material: Palm leaf

Size; No. of folios; Lines: 34 x 04
cms; 258; 4/5

Script: Odia

Date: No Colophon, 19
Century

Condition of the Manuscript:
Good
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Place: Cuttack, Basanti Mardaraj
Brief Accounts of the Text:

The manuscript starts with
Ganesaya Namah. The first canto
starts with Ganesha bandana by
author Dinakrushna Das. There

is a mention that the text consists
of ten cantos, but the 31d, 4th,
5th, gth and 7th are missing. The
cantos are based on Dhanata

and Guruta (Pg 92-100), Kota
Chanda, and Kinabika Chanda
etc. The manuscript contains
many chautisas. Some of them
are Bruddhi Brusala Chautisa (Pg
146-155), Sindhu Siaara Chautisa
(Pg 155-162) and Nayeka dhana
Chautisa (Pg 163-167).

Besides that, there are Anka
Manasa, Nabalekha, Panikia,
Odarka, Deula Gadha and Ghana
Parimana etc.

One of the examples of Dauda
Lekha is: Rama and Dama started
running in a circular field. They
started at the same speed. After 30
minutes, Rama completed three
rounds while Dama completed four
and a half rounds. When will they
meet? Ans: After 10 minutes.

For the first time, a British unit of
time has been mentioned in the
manuscript. It is a good textbook.
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No: G/222

Title: Ganita Chautisa
Author: Dharanidhara Nayak
Material: Palm leaf

Size; No. of folios; Lines: 44 x 03
cms; 170; 3/4

Script: Odia

Date: No Colophon, 19
Century

Condition of the Manuscript:
Good

Place: Cuttack, Basanti Mardaraj
Brief Accounts of the Text:

This is a compilation of Chautisas.
It contains the works of different
authors. They are:

1. Dharanidhara Chautisa
(Page 17-18)

2. Siba Upadesha Chautisa
(Page 19-28)

3. Khadiratna Chautisa
(Page 29-47)

4. Odanka Chautisa
5. Patha Mangala Chautisa
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6. Rakhyahara Chautisa

Besides that, there are Kalantara,
Nalamapa, Madori Chadhabrudhi
and Panikia etc. In this manuscript,
Panikia Boli and Khanda Bani

are two unique styles of work.

All Chautisas are composed in
different ragas.
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No: G/223

Title: Ganita
Author: Unknown
Material: Palm leaf

Size; No. of folios; Lines: 43 x 04
cms; 162; 4/5

Script: Odia

Date: No colophon, 19%
Century

Condition of the Manuscript:
Good

Place: Cuttack, Basanti Mardaraj
Brief Accounts of the Text:

The manuscript is a textbook. The
contents are:

1. Chadhabrudhi, Kalantara,
Kraya Bikraya, Odanka, Melanka,
Nala measurement
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2. Nala Chautisa: Trikono Bhumi,
Mandalakara Bhumi, Distribution
of clothes, land, Measurement of
pits and formulas for plantation

3. Tables and formulas to
remember multiplication tables
upto 17

4. In one of the mathematical
problems, Maharaja Gajapati
Birakishore Deba and Firingi
(British) have become the Scripts.
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Material: Palm leaf

Size; No. of folios; Lines: 29 x 03
cms; 184; 3/4

Script: Odia

Date: No Colophon, 19"
Century

Condition of the Manuscript:
Good

Place: Cuttack, Basanti Mardaraj
Brief Accounts of the Text:

The manuscript is a textbook.

It contains several chautisas on
different types of mathematics. The
contents are:

1. Kraya Bikraya Chautisa: Pages
1 to 30

2. Ganita Chautisa: Pages 121 to
132

3. Ganita Chautisa: Pages 150 to
167

Other topics are:

Batuligana, Chadha Uttara,
Panikia: Pages 50 to 56

Nakhyatra Manasa: Page 57

Anka Chori: Page 57

Time and Distance: Pages 62 to 68
Work and Time: Pages 72, 75, 76

Duratwa Lekha, Anka Kuhuka:
Pages 80-81

Jyamiti Lekha, Aaya-Byaya, Barga
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Parimana: Pages 82-86
Anka Manasa: Page 95

Kara Lekha, Anka Kautuka: Page
116-117

Poems are composed in the
simplest style to narrate the
problems. Their solutions are
written in prose.

Anka Chori is about finding out

a missing digit in a compound
number using a formula. Anka
Kuhuka is a magical style of
calculation meant to attract the
students towards mathematics.
Likewise, Anka Manasa is about
finding out the number that
someone has wished for based on a
formula. These are the techniques
used to make mathematics more
interesting and lively for students.
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Material: Palm leaf

Size; No. of folios; Lines: 32 x 3
cms; 44; 3/4

Script: Odia

Date: No colophon, 19"
Century

Condition of the Manuscript:
Good

Place: Cuttack, Basanti Mardaraj
Brief Accounts of the Text:

The manuscript is a textbook which
has a compilation of different

types of mathematics. There is a
contents section in the beginning
of the text. The topics are Suna
Hisaba (gold valuation), Batuli
Mariba Hisaba, Kutaka Niyama,
Time and distance, Kalantara,
Anka Pocha, Ankabasana, Rakhya
Hara, Bargaphala, measurement
of Chaturbhuja and Mandalakara
land etc. Formulas with detailed
calculations are provided to solve
all the problems. The manuscript
gives information on the concept of
Kutaka.

308



65lIaEr 998 QI
Q8ie aIgRda Q4RI RITIRNG

= §O19 QTR 9Q° G 6818 +
21Q = §o1 gEI - YT AR
QUITR G JaIP 6211 1 Fae
6RA% AFl 6QIM B URECIAER ATR
QAFQR 2el, 6966 IR 6 6QIQ
6291 6P 626M QTR 623
ACIM B UQREVUER AKUFIQ 296!
69185 6919 QITITR B YRR LA
699G JEIR| ATAR 8 QEIEIAER
QIR @ LI ACAVNR 6TFG
6918 QUAAIR GO RS IR
3 URCRA 626M, VI B LQQ G
6ITIR 607G 6491 QUITR 8 QIR
6231

AF6AIRI:
RGN 6Bl A 6TR
R0 2T &

697 2RI JQ 6REFERER
R UF Q€IDQ 6163

de:  60QIaq Q18 @ 6a 29
QEE 6960 6219 QLA
IR A Al AR
QERI Q64 I A

4] F@ e 629 Qa69IG
QEAMI 6AICIQ 62Q = RS ¢ =
RN Q@RI U] RNQ RIS AR ¢
Ad4e QIRI 629, Q12! R 2T A
6QIRI € €9 6211 ITAQ RIF QT
6QIRI 6QIYI QAT B 6ATARI QST
62%|

309



63106 9Qd QI

98 aIgRda edaIas Fad!

QAU S /999 No: G/226

QI 986 Title: Ganita

Qal: G0 QId Author: Bikram Das

2IRNQ, AQ A°SYI B 2IG: NG x 0¥
6.4, Ao, /8

AdeIa 6 aaa: 98I A1, AR
aoIR1

@Q: c@l
2edl: am
dI9: @99, QI3 AL
qEe:
&1 F6819IC AR FRAQR

g2 2R §Y, A
3 FRIQ INR AAREQ JOR QLT
Q2 g8l 16l T 4oal ANIAIRE
QIEIGR AAAY AANRIIFER G648

ALILR 6LIQURAR| Q12! ITAR -
PG FAIQ: AEN /¥ =¥ Q6
6RIG / 90 = 8 Q4

a8l = ¥ 6QIG (90 Q&)

AL =¥ a4l
QLIS = ¥ AGR!
9% 6]1G = €9 Al, N9 o

q&l, R 9 0 @Ql
ol gale: @ 2dl = ¥ gl
el = ¥ 2l
° ol = ¥ e,

R el 9% Iudl

gel gqie: e Q=¥ oql

Material: Palm leaf

Size; No. of folios; Lines: 35 x 04
cms; 87; 4/5

Script: Odia

Date: No Colophon, 19"
Century

Condition of the Manuscript:
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Brief Accounts of the Text:

The text starts with Sri Ganeshaya
Namabh. At the beginning, the
reader has been informed about
the units of measurements of
land, grains and cost of various
objects in verse. This is quite
helpful for children. The text also
deals with measurement of shapes
of storehouses according to the
amount of grains to be stored.
Areas of lands from around the
world have been described.
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Script: Odia
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Century

Condition of the Manuscript: Not
Good, many folios are damaged
and worm-eaten

Place: Cuttack, Basanti Mardaraj
Brief Accounts of the Text:

This is a text book, mostly for
the students of Chatasali (village
school). Most of its contents

are similar to G/224 and G/225.
The text is a fine combination

of literature and mathematics.
There are many Chautisas in this
manuscript. They are:

Anka Chautisa: Page 9
Kutaka Chautisa: Pages 27 to 60

Khadi Kautaka Chautisa: Pages
129 to 136

Odanka Chautisa: Pages 146 to 150

Ghanasyama Nala Chautisa: Pages
72 to 86

The text also covers Anka Kuhuka,
Anka Pocha, Anka Dhanda, Hata
Kinabika etc.
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Size; No. of folios; Lines: 33.5 x
03 cms; 139; 4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Completely Damaged

Place: Cuttack, Basanti Mardaraj
Brief Accounts of the Text:

It is not possible to go through the
text due to its condition.

No: G/229

Title: Lekhabali Sitra
Author: Adhar Pattnaik
Material: Palm leaf

Size; Lines: 39 x 4.5 cms; 4/5
Script: Odia

Date: No Colophon, 19*
Century

Condition of the Manuscript:
Completely damaged

Place: Cuttack, Krushnachandra
Das

Brief Accounts of the Text:

The manuscript is completely
damaged. However, there is one
similar kind of manuscript of
Adhar Pattnaik.
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986 aIgRda 2dRIAe QITIRG,
Q9 /9No No: G/230
QU9 Q&R Title: Ganita
Qal: G912 Author: Biswanath

AR, AQ A°HYI G AUIG: NY x o
6Q.4.

adeia 6 aa9: 9891 912, AaG°4
ABIR1

@d: sgel
Qg °gd 98
QIR: a1, 65654 9Qd 686,

Qaa: AIYRA Qgd IRl 69,
AGQ AR g6l

Qge: a /9Me

QI Q&S

QA 6991 Q1Q

2AIRNQ, AQ A°HYI B 2IG: 9% x o
6251, AN, ALY

AdeIa 6 Qae: 989l QIR ARR°4
S3IQ1

@g: 6eal

2949l O, 22°g4

QI8 QUEAIR, 6FIIR, PIIKQ AP

QUG 6991 QAT Y QORI AR
6712 HIQE | 126Q Q&S .6,
6ARIE, GEIR 6 2Q8q ARIIQ !Q
QTR AQEE C1ID, 9. FRR 2R
(6QINIRIQ, GRRRIQ) PFIQ 2IAGR,
N. QILSAINGT QIQ, ¥. QA *4Q
gGaGeRl eirie ada gl

Material: Palm leaf

Size: 34 x 03 cms

Script: Odia

Date: No Colophon, 19" Century

Condition of the Manuscript:
Completely damaged

Place: Puri, Chaitanya Charana
Chotaray

Brief Accounts of the Text:

It is not possible to go through the
text due to its condition.

No: G/231

Title: Ganita

Author: Debi Das

Material: Palm leaf

Size; No. of folios; Lines: 24 x 03
cms; 35; 4

Script: Odia

Date: No colophon, 19" Century

Condition of the Manuscript:
Incomplete

Place: Rasola, Dhenkanal, Sudhakar
Sahoo

Brief Accounts of the Text:

The manuscript is incomplete but has
similarity with other works of Debi
Das.

The contents are:
1. Mesurement of paddy and grains.

2. Measurement of different shapes of
land and their area.

3. Donation to Brahmins.

4. Calculation of pearls in a snapped
necklace.
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Q= 9 /9M9
QI AEIG/ 2R §1E
Qel: 2R

2IRNQ, AQ A°GYI B MG: N x
6Q.4. G ¥

AdeIa 8 an9: 98I 1T, AaG°4
a0IR1

@d: szl
Qg T°gd 98
qIe: gall

Qa0: AIgRd agd caleyel salg
G AAQ Q6% |

Qqe: o /9NN
Qe Q&Ie
QA IR, QIR TS

2IRNQ, AQ Q°GYI G MG: NN x €N
6.4, A 90, I: ¥/8

AdeIa 6 an9: 98I QIZ, AaG°4
Ll

@d: cgel
2Rl ANGEL
919 AJQ, AFAF ATIAR

Qaa: 9998 6aIRgl 6919 QIO
Qae Q6L

No: G/232

Title: Ganita /Hanumana Pedi
Author: Unknown

Material: Palm leaf

Size; Lines: 31 x 3 cms; 4
Script: Odia

Date: No Colophon, 19
Century

Condition of the Manuscript:
Completely damaged

Place: Puri
Brief Accounts of the Text:

The condition of the manuscript
doesn’t allow us to go through the
text.

No: G/233

Title: Ganita

Author: Binayak, Bhagaban Nayak
Material: Palm leaf

Size; No. of folios; Lines: 33 x 3
cms; 70; 4/5

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Completely damaged

Place: Jeypore, Lingaraja Patnaik
Brief Accounts of the Text:

It is not possible to go through the
text because of its condition.
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Qo 9 /9Ny No: G/234
QIF: Q&O Title: Ganita
N Author: Unknown
@Ql: ARl

2IRNQ, AQ A°EHYI B MG: 90 x o
6Q.41., Ao, Mo

AdeIa 8 an9: 98I QIZ, AaG°4
Ll

@d: szl
299l e
G 29, RFAUF IFFIAR

Qa: QIgRd Qg caIRg2l 691G,
G AAQ Q6% |

Qqe: 6l /9N8
QU6 Q&ie
QU 2Rl

2AIRNQ, AQ A°HYI B 2IG: 99 x o
62.81., 98 @4l QIT, MG ¥

AdeIa 6 aae: 989l QIR ARR°d
A1

@d: c@el

2QQl: ARQEL, 99AG 62 G
Qagic

gIe: fAJR, ATAS AFRIAR
Q99 QAT 6SIRSI AAR Q6L

Material: Palm leaf

Size; No. of folios; Lines: 20 x 03
cms; 40; 03

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Most of the pages are worm-eaten

Place: Jeypore, Lingaraja Patnaik
Brief Accounts of the Text:

It is not possible to go through the
text due to its state.

No: G/235

Title: Ganita

Author: Unknown

Material: Palm leaf

Size; Lines: 22 x 03 cms; 4
Script: Odia

Date: No colophon, 19" Century

Condition of the Manuscript: Not
good, many folios are damaged and
worm-eaten

Place: Jeypore, Lingaraja Patnaik
Brief Accounts of the Text:

It is not possible to go through the
text due to its state.
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AR Q /9N No: G/236
= Title: Ganita
Qlel: Q181G
< Author: Unknown
@l: AR

IR, AY A°GHI B AIG: No x o
6.8, Q: ¥o, dl: N/¥

Adeia 8 an9: 98I 1T, @aG°4
Ll

@d: c@el

AQQl: 9gUQ IR

e QPRI IR, gat, 1.2.a218
a3k

QIR 6Rall CIGEII

AR, FIAR, QG QIR AQALNES I
(AIRIQ °0), 629, FRE, ARG

AQIQ C1I9 A°FIBER 4L IR 03
dig@d |

Qg 9 /9N9

QI Q&

Qal: 9%

2AIRNQ, AQ A°HYI G 2IG: No x o
6.8, Q: ¥o, dl: N/¥

Adeia 6 Qo Qea 98, 98 9919,
QRT°G 91K

@d: s@el
2991 O, 07, 9N, 9¥ AG AIZ
19 QIR 9AIQ, gat, 1.4, (23

Material: Palm leaf

Size; No. of folios; Lines: 30 x 03
cms; 40; 3/4

Script: Odia
Date: No Colophon, 19" Century

Condition of the Manuscript:
Most of the pages are worm-eaten

Place: Kalika Prasad, Puri, A.C.
Mohanty

Brief Accounts of the Text:

This is a textbook. The contents
are:

1. Dasandhi Magana

2. Measurement of paddy and
grains in the units of Sera, Gauni,
Pauti etc.

The manuscript has special
formulas for measurement of
grains.

No: G/237

Title: Ganita
Author: Braja
Material: Palm leaf

Size; No. of folios; Lines: 30 x 3
cms; 40; 3/4

Script: Odia

Date: Uday Prusti, Krushna Prasad,
19" Century

Condition of the Manuscript:
Good but the 1*, 62" and 63
pages are missing

Place: Kalika Prasad, Puri, A.C.
Mohanty
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Q99

6912 99 9G4 Y6 9§ 999
ARG RGRI6Q ! Y 2VQ @, G,

9 2@ IFR A4 GI6Q FRGIFFR
ERTIINE | AR QEE AV T

8 JQI6RI R 98 QLIRS
QLS QUAGER: QEIRIF], RIS
2IQIR, 691Y, 9F6RR, @aQll, AISANS,
ASIR, @RE QISANT, VIR §R,
QAP 2R 6LAQ, 6RNIR, R,
QIP, 699IQ, 948, Fad°el 96,
601G, TRCQSNY, UFIF1, QAR G
QRARR |

69IejQ ARG 6TERY - \926Q
6lIa B g1l @B e d4l
doIaeR| Keli: JIFEQ Q6L I

3 IR, 6860 FUIAR, AATLAR
AR G IRIQ, IR IR G,
QTR FEITRI, QIZEAIG 22 8
ged QIe 21@ QIR Kelll 91 63 G64l
QTGS AR-ZQGIL1 6589, 2QQd
2geIeg 8 92629 Q11 g6sya
dQ6Q QARG 604 I& QOlg
983, AR 6 di FqIA6Q FgQa
QUIYIRUAR| QUG FRYIAA 712
cRSieE ISRy Aeendl

Brief Accounts of the Text:

The manuscript is a Chautisa.
The questions are in verse and
the first letter of each question is
arranged according to the order
of consonants in Odia alphabet
(from ka to khya). Some of the
answers are in verse while others
are narrated in prose. Answers
are termed as Sitra and written
in different ragas. The ragas are
Bangalashree, Kalayan Aahari,
Chokhi, Chakrakeli, Kalasa,
Mukhari, Dakhina Kamodi,
Asadha Sukla, Ananda Bhairaba,
Baradi, Kedara, Todi, Birasingha
Bruttey, Basanta, Kausika, Kafi,
Dhanashree, Chinta desakhya,
Rasakulya, Gadamalika etc.

The questions and answares are
narrated in form of conversations
between Krishna, Sriradha

and Gopis. The topic of the
conversations are on different
mathematical problems like
determining the number of flowers
in a garland, Sua sari lekha,
Shapes of podium, buying and
selling of grains, gifting gold to
Brahmins etc. This is an example
of how Vaishnavite philosophy
has influenced the writings.

The work is a fine combination

of mathematics, literature and
religion. The author’s mastery over
Ragas is easily seen.
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Qe e /9anr No: G/238
Q9 Qdio Title: Ganita

QA F1RAY JFRIAR

2IRNQ, AQ A°SYI G AIG: T x o
6.4, U 09, I ¥

AdeIa 6 Qaa: 9891 AL, AR
AQIR1

@Q: c@l

2Q9l: OR

QIe: QAFDI, A, 9@ IAUAE
AgIAIg

dlar:

g1 99212 IQEQ A0 2B 9T
Qql 69101 2QAIQ QIR YOIEA GRR
008q F906a 629 AR F2d
RAUQAIN, QIFIQ oI QLRI AQILQE!:
FR-2 ¢, §Q-9%, dR-9 ¢, QR-9M,
QQ-98,G-99, @g-99, §aq-No,
QQIQ-NR, @8- 9, 6QQ-¥, 9g-9,
QQ-I, G9-0 0, AFQ-9, 95-€ 9,
Go-e8, @RI-2 9 QAUIG

Author: Nilakantha Patnaik
Material: Palm leaf

Size; No. of folios; Lines: 18 x 03
cms; 17; 4

Script: Odia

Date: No Colophon, 19"
Century

Condition of the Manuscript:
Good

Place: Nayamorcha, Puri, R. N.
Mohapatra

Brief Accounts of the Text:

The manuscript starts with an
invocation of Lord Jagannath.

The text contains 28 Barga Kota
calculations. One of the important
features of the manuscript is that
different numbers are identified
with certain puranic characters that
are frequently used in mathematics.
Example:-

Jala: 19, Siba: 24, Siddha: 21,
Balli: 23, Shiva: 24, Rudra: 25,
Dhruti: 27, Indra: 26, Dibasa: 30,
Bidadha: 31, Bhuja: 2, Beda: 4,
Basu: 8, Diga: 10, Samudra: 7,
Chandra: 12, Tithi:15, Kala: 16,
etc.
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986 QIgRda QERIAR AITIRG,
g a/9me No: G/239
QI9: SI8ie Title: Ganita
Qal: 294l Author: Unknown

2AIRNQ, AQ A°HYI B 2IG: 98 x o
6Q.4., A N, I ¥

AdeIa 6 an9: 98I QIZ, AeG°4
QIR

@g: sal

2QQl: FIAAY 6AIRH, YA UG
Qe

Q: 9°RIe), 6.5.69G

QA

0. ¢ (I RAIKIRE 9Rg e
QUAEQ Fadl @Q, I AR TR
IRUILe & Q@8I

9. ARG 6Q10 AVIAER 663
AR G 6R6Q ARG AT - 9T TIAER
Q@ 86 Q&8I

9. §1 ARG 610 AVIAER 6R6S

gQl 28 - IR Q8IS FIIFER IR
AARIL QAULIAE]

Q°, g6QiR 016oq 98 @Q6aal
dIQ QRGN LIQ FALIRS | 4@
2B IRl 62|

Material: Palm leaf

Size; No. of folios; Lines: 25 x 03
cms; 34; 4

Script: Odia
Date: No colophon, 19" Century

Condition of the Manuscript:
Four folios are worm-eaten and the
first page is missing

Place: Ganjam, D. B. Reddy
Brief Accounts of the Text:
The contents are:

1. Measurement of land taking
Nala as measuring unit

2. Measurement of paddy and Kaudi
in Saraswati Kotha Bhandara

3. Determining amount of gold in
Saraswati Kotha Bhandara using
tables for easier learning

This is an ancient manuscript.
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Qe o/ 9%o No: G/240

QIF: Q&O Title: Ganita

Qal: 294l Author: Unknown

AR, AQ A°HYI G AIG: No x o
6Q.81., Q: ¥o I N/%

AdeIa 8 an9: 98I 1T, AeG°4
a0IR1

@d: sz

2QQI: gAQ 6dIRg

I9: QAR 9AIQ gal, 1.4, 7213
afak

QET 6N, UGS

AR, SRR 6 AQ IQIGQ AQCE
A1 (2R, 9!, 69Q, IRE,
ARG |

AR 1Y L°QIBEQ 2| IR 999
dIg@d!

ago: OLe99o
QI GG ARV

QA 6AIRRIY FIAS

AR, AQ A°HYI G AUIG: No x o
6Q.91., 9Q: Yo M N/Y

Adeia 6 aaa: 98«1 296

R oM A1l

@d: cgel

2QQI: 99AQ 6|

e: Q8 71218, 21AJQ, |6

Q99 g 649 ALRIRIT 99 2R,

AQ eMNRo (RCoM), Fga @a 9 ¢,
VG RV QLI QFRIQI 1@
ERINRIY QRS NIRISGT Y9

Material: Palm leaf

Size; No. of folios; Lines: 30 x 03
cms; 40; 3/4

Script: Odia

Date: No colophon, 19"
Century

Condition of the Manuscript:
Many folios are worm-eaten

Place: Kalika Prasad, Puri, A.C.
Mohanty

Brief Accounts of the Text:

This is a special manuscript
devoted especially to measurements
of grain.

No: OL.1760

Title: Khadi Leelabati
Author: Lokanath Nayak
Material: Palm leaf

Size; No. of folios; Lines: 30 x 03
cms; 40; 3/4

Script: Odia
Date: 1903

Condition of the Manuscript:
Many folios are worm-eaten

Place: Krushna Mohanty,
Hasapurt, Banapur

Brief Accounts of the Text:
Text each identical to other
Leelabati Sutra of Lokanath Nayak
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Qge: OL99Ro No: 012210

QIeL: SIgESIa Title: Chataboli

@Ql: QTR Author: Rajkumar

QWJ: GIdle Qe Name: Ganita Chaupadi
@QU: 691 QY

AINNR, UG LSl 6 AIG:

AdeIa 6 aae: 989l QIR ARR°4
QIR

ag: sal

Q4 QR

4l

Q39 FAR QRAIQ QK

Q6818 PRAQIER 69Q1 Q1A SRR
QISR AAAY AR AGS
dRRIeg §9Q cdie GQYIEa
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2% 6298, 6471167 609 699 98
dERE 19 4T @UQ Ag] AQeT |

60IGN TR ARILAE NEAR:
Q99 QR 6N Tl

@ 64 6QIQ @ Qlo6Q F3lI
QAN A2 REM AGRR

QI QITER TRIAEM AR
Q1dl 95i6M 6RIRAR QR4

96 @ R9Q 719 AR
QITEQ KQ8 @GR G4l

@ 62ml @7 AIE UL
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Author: Debi Das
Material: Palm leaf

Size; No. of folios; Lines: 34 x 03
cms; 45; 3/4

Script: Odia
Date: 19" Century

Condition of the Manuscript:
Good

Place: Not Mentioned

Brief Accounts of the Text:

Text begins with invocation to lord
ganesh and speaks about how to be
a good student.

This is special manuscript
devotated to land measurement.
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Appendix: 9Q8K
A
(3ESIER goRe aea 9ald, @f 6 AN AIa fead

Localized units used in Odisha for measurement of
Materials, Land and Time

1. Materials / Units:  aQIel/Q°a¥l 2RI In Numbers
q@o®
Eka/ One ;01
@ G, @ g&il: oY
Eka Ganda/ Eka punja: 04
6Q1G : QI A&l =90
Bodiea : Pancha(five) Ganda:20
A4l Q1A 6Q1@ = 90Q&l : [0
Pana: Chari (four) Bodi:kodiae (twenty) Ganda:80
AR : QIR Adl, Moxy¥=MNIo
Padika: Chari (four) pana:80x 4 = 320
QLI : AR AGR, 6TIR A, 9RV0 6QIG= e 9o

Kahana: Four Padika, Sixteen Pana, Sixtyfour Bodie, 320
Ganda =1280

dIZ: QIR QIQIE R 9T ox¥=8R 90

Pahi: Four Kahana:1280 x 4 =5120

Q@Ql: 8o

Kada: 50

QRS: 90 @@= 8ox9o=Roo00

Kalini: Twenty Kada =50 x 20 = 1000

dél: QIQ QIR =R 0o 0ox¥=¥Yooo

Pana: Four Kalini = 1000x 4 = 4000

94 : 68IRASI= Y0 00XR9=9¥ 000

Dramba: Sixteen Pana = 4000 x 16 = 64000
39 6TIR GF= 9¥000XxR9=00,9%,000
Niska: Sixteen Dramba = 64000 x 16 = 10, 24,000
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2. Weight of gold and Silver: ¢l @ @al qlld

QG/g°e: A black tipped red seed used for weighing the
amount of precious metals like gold silver of as the
smallest unit

Ravinia: Smallest unit

ORI : Q1A @B

Cina: Four Rati

A48l : @@ O, IR PPIQ QIR IR QUG
Masa; Twi China

AR : A1 A9, @8 TR

Madha: Five Masa Ten China

adi: 69IR A4l

Karsa: Sixteen Masa

6QIRI/QQ : 9@ IR, 616 G

Tola/ Bhari: Two Madha, Twenty China

3. Measuring units of grains: dQUIG a<iel aIg
1210/
Mutha: Smallest unit, One handful of any material
2Igm: 210 9 IR
Anjula: Eight Jyaba Dhana
Q81 : QIR ol
Kuncha : Four Mutha
2RI QI 210 01, R Bl
Adha Paa : Eight Mutha, Two Kuncha
aier: 63w o1, 91 8l
Paa ; Sixteen Mutha, Four Kuncha
qIél, 629 : QIR Qlr
Mana / Sera: Four Paa
Q8 : GIQ 62/l
Gauni : Four sera / Mana
Q4ll: 18 6QQ
Bisha: Five Sera
AR IO Q4
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Madhanga: Eight Bisa

3RG : QIQ Qudl

Nauti : Twelve Mana

JRG : 69159 RRG

Pauti : Twenty Nauti

24l : QIRE AlIél

Mahana: 40 Mana/ Sera

QA4 : 9IQ ARG, 28 GRS

Bharana: Four Pauti, Eighty gauni

SIS : IR A 69G6Q QAR JIFQ AGCE (AR 6Q6Q TAIR)

Kharika: Amount of grains stored in one cubic space
(measurement used in Kingdom of Magadha)

6918 HIARQ 6TI2R QIR IR VIO
Drona; One sixteenth of one Kharika

Measurement of liquid: 6e® agig fIg
@4 60R F19Q A} 5F IR

Kari: Smallest unit of weighing oil
One Phuli: One Paa : Four kari
@ g R IR 910 @]

One Bisa : Four Phuli

QG4 QIR g

@ Qe 9 G4l

One Bhanga: Ten Bisa

@ 801& : 91 9@

One Chatanki : Four Pala

@ I QIR 8ol

One Paa : Four Chatanki

@ 699 : QIQ alar

One Sera: Four Paa

Smallest Unit of Currency: €@ 9@, 9I1Q 98¢ 1ae

Smallest unit of Currency:
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2RAM, Y-

Adhala/Adhuli

dIgMI: QIQ 2RIM

Pahula : Four Adhala

deQl: QIR AIgM/AIF: 6@ UM

Paisa : Four Pahula/Pahi : Sixteen Adhala

24ll: 9IQ 9RQll

Ana : Four Paisa

oRR: IR Al

Chauka : Four Ana

208l QR 0!, 968 AAQ!

Aathana : Two Chauka, Thirtytwo Paisa

@ oGl 63IR 26!, 980 daQl

One Tanka Rupee: Sixteen Aana, Sixtyfour Paisa
6. Units of measurement ofland and Distance:

Qfiq 9oQ Al

oa: 998 9ORA e

2lge: 64 6xl6d 2rgha 0!

Angula : Smallest unit, width of one finger

€0k 96! Ui, QS 2GR G1E SN IR 2l AR IR GG, 82 &R

Mutha : Four Angula

e @9 92 2lgiw

One Dasta: Six Angula

SIS QIR AR

Chakhanda : Twelve Angula

216 QR SIS, 9G4 2GR

Hata : Two Chakhanda, Twentyfour Angula

Q8 Q1A 21

Danda :Four Hata

QI°dl: @4l ¥IE

Bansa: Ten Hata

9RR: 6Q151 QI8

Nibartana: Twnety Bansa
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619l YNEFIRQ LIS

Kosha: Two thousand Hata
JQYG: QR 6914

Gadwiti: Two Kosha

69IFQ: Q1A 6Q16

Jyojana: Four Kosha

Q¢ @<l 6@l

Bansha: Ten Kosha

2@ AIg @°4

Hadi : Five Bansha

FAQ: 968 2@

Jariba :OneHundred Hadi

@ 6@ldl: 0L QIE

One Kosha: Eight Hundred Hata
694 Y@ d% 6o

Desa:One hundred yojana

od: 90 291Q 6214

Karna: Tow thousand Kosha
8@ @ 9L 69

Mandal: One hundred Countries

Measurement of landon the basis of shape and size:
afiq 21aee AIg

RG/QG

Kani/ Kadi: @4l 2ligfw

@ G4l 9IQ QI8!

One Biswa : Four kani

@ g4 6819 G9l, 9IQ 624N

One Guntha : Sixteen Biswa, Four Decimal
@ e 964 g4, 62 62J0R

One Ekara : 25 Guntha, 100 Decimal

Eka Bati : Twenty Ekara/ Mana

@ QIS 6Q15 e
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Chronology of numbers: @°giiQ ¢
@ ok
Eka: 01
@4l Ro
Dasa: 10
e Roo
Sata : 100
eyq: Rooo
Sahasra : 1000
AYe: Rooo
Aayuta : 10000
mQY: @, 00000
Lakhya : 1,00000
@%@;&ooooo
Niyuta : 1,000000
6QIG: @, oooo000
Koti : 1,0000000
q@@;&oooooooo
Marbhuta : 1,00000000
Q@ Q,000000000
Baddha : 1,000000000
MQ: ©,0000000000
Kharba: 1,0000000000
@ﬁé:&ooooooooooo
Nikharba : 1,00000000000
SIEF: ©,000000000000
Sankha: 1,000000000000
g@:&ooooooooooooo
Padma : 10000000000000
AP ,00000000000000
Sagara :1,00000000000000
PP R, 0000000000000 00

Ananta : 1,000000000000000

¢ldl: ,0000000000000000
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Madhya : 1,0000000000000000

<
JdIw: ,0000000000000000

Parardhya: 1,00000000000000000

B

Ancient Currency: 41918 99!

gQel

NewOld
Old symbols

&8 Qlgm:

Thee pahula-
82 AIgMI:

Six Pahula —

QU QAIGR!:

Nine Pahula —
N@ 2l Q9 dlIgml:
One anna=

paisa

/

120

R

N 26l:ge 92l Indl

One Anna =six new paisa
4 paisa

Q@ QI QR 92U IRl

Two anna =12 new paisa
a3 dl: 20Q g2l aaqll

Three anna = 18 new paisa
QIR A&l 9Q8 QI AR

Four anna = 24 new paisa
qlg 2ll: @GRS Q2 ARql
Five anna = 31 new paisa
g2 2dll: 2654 g2l 9l

Six anna = 36 new paisa
AR SIl: 6RAURS g2l d@dl
Seven anna =43 new paisa

331

@ ddl
One paisa
99 9eQl
Two paisa
&8 aeql
Three paisa
QI 9RQl
12 pahula = Four

QIR 9Ql

2O e«

8 paisa
QA IR
12 paisa
619w de|l
16 paisa
6QIGN ARl
20 paisa
0G4 deql
24 paisa
&CORE 9RQl
28 paisa
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Y 20 a8l a8 gall aeql QGE aaql
Eight anna = 50 new paisa 32 paisa

4 Q2 2dl g g2l aaql 268 aaql
Nine anna = 56 new paisa 36 paisa

Yo/ Q& 28l Q180 qal 9aql QInd aeql
Ten anna = 62 new paisa 40 paisa

Yo/ qli@ 28ll: 20S0 g2l aaqll CRAIRE Al
Eleven anna = 68 new paisa 44 paisa

W Q9 Ul 992 Q2 ARl 20QIRE AQqll
Twelve anna = 74 new paisa? 48 paisa

Wy, 60 €l RIS g2l d@dl QR dadl
Thirteen anna = 81 new paisa 52 paisa

Uy Qs Bl g2l d@dl AR d@dl
Fourteen anna =87 new paisa 56 paisa

Yg/ DGQ Al 92U @2 IRl 109 9RQl
Fifteen anna = 94 new paisa 60 paisa

o R 6w Adll: d6L el IR 92380 9aQl

Sixteen anna = 100 new paisa 64 paisa

Calculation of Time: Qa@ @I

Qg AAAR ATRE NRR
Danda Smallest unit of time
aQ R Q8

Laba Two Danda

@ Aas 9@ AQ
Ekanimisha Two Laba

Q@ @8 GRd Gas
Ekakasta Thirty nimisha
@ Q6 63197 %l
5.Ekaghati Sixteenkala

Q@ Q6 6IRam

6 .Ekakala Thirty Kasta

Q@ @l God @y

9@ Q9 @90 @

332



63106 9Qd QI
JRda

Eka Ghadi
@ gea

Eka Prahara
@ Geq

Eka Dina
@ ¢l

Eka Masa
R o

Eka Barsa
gel

Yuga
AN
Satyayuga
690AY
Tretayayuga
FIdgel
Dwaparayuga
ahgdl
Kaliyuga
agigel
Mahayuga
)

Kalpa

Qg
Ghati

@U@
Kala

@Y
Kastha

me

Sixteen tar vajti

QIQ A%

Four Ghadi

210 929, N9IAG

Eight Prahara, 32 Ghadi

GRd @a

Thirty days

GRe2 SI09 Gg

Three Hundred Sixty days

QIRYSAGY, 680K, FIIQ, @F

No of Yuga :Satya, Tretaya, Dwapara, Kali.
AGARY 20Iad 2FIQ QF

Seventeen lac eighty eight thousand years .
QONY BARER 2R @F

Twelve Lac Ninety six Thousand years.
210R8 9aS0 2FIQ 9F

Eight Lac Sixty four thousand years.
SlAnY 9109 29IQ QF

Four Lac thirty two thousand years.
clRgea AR

Amalgamation of four Yugas.

NQEIR A2IGE, 9915 99 §8, ¥9,90,00,00,00Q8
(ARGAF AR QF), 99 oQE:

one hundred Mahayuga, One day of
Brahma,43,20,00, 00, 00 years , (Thirty
sevan human years), 720 Kalpa = One day
of Brahma

QIYERaT IRRR, 9EIF 96299

One day of Basudeva, One Hundred years
of Brahma.

Q9T 1@ &4, QIgEQaT, 96299

One day of Rudra, One Hundred years of
Basudeva.

1216995 I @7, Q9T Yade F

One day of Mahadeva, One Hundred years
of Rudra.

IR 9@ @, Jag 9@ 92 oF
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Laba

One day of Shakti, Hundred years of Shiva.

g0  dog 1edq, 98g 1R9e o

Truti
Je=Q

Life span of Shiva

One day of Shiva, hundred years of Shakti.

G  899IDYRYEIRIIVE CEEIMR988099
00000000000000000000000

5726414712658945818755072000
0000000000000000000000000000

Calculation of Cattle: 6Qlu® @Q1Q

@ AR

Eka Palli

@ 6910

Eka Gotha

9 ARG

Eka Laudi

R ALIYe

Eka Mohakhoda
@ F1LI6WIR

Eka Mohabhoi

AIBSL AR

Five hundred cow

Q8 UM, 9¥x8oo=MN9ooo0

24 Palli , 24 x 500 = 32000

QG4 6610, 9¥XN9,00= 99000

24 Gotha, 24 x 32,000 =768000

Q58 MR, 9B¥X99r0oo=e[¥NJo00

24 Loudi, 24 x 768000 =18432000

0G4l A2IYR, IYXxD99000= YYNNI 000
24 Mohakhoda, 24 x 768000 =443368000

Measure of Food grain or any Commodity

QAR
Barataka

I

Anjula

Kada
Ganda

one Kalini
One Pana
One Dramba
One Niska

2%

Cowrie, Shell — the medium of buying and
selling of food grain and any matter.

QR 216 AIgRQ I9g AIGIQe Qd

The Palms of hands mode into the size of
cup

Number one, One fourth of Ganda

The number four, an aggregate of number
four.

20 Barataka

04 Kalini =80

16 Pana= 1,280

16 Dramba = 20,400

Pada = %, Arka = %2, Tripada = %, Kala = 1/16, Kusta = 1/12, Shafa

=1/8
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Measure of Distance:
AQANE]: AR ARG IaR
1.Paramanu Atom, Molecule, Smallest unit of matter.
R 64|l 2¢:82 ARG
2.0ne Renu/Anu 6Paramanu
@ Gn: 099 214
3.0neTila 14 Anu, A very little space resemblance with
sesasum.
Q@ QG 82 6Q¢]
3 .0OneTruti 6Renu
Q@ QU0as: 82 g6
One Bayenaraja 6 Truti
@ Jd4Qe: 82 QUe Q@
One Shasharaja 6Bayenaraja
@ (9@l Q& 2 94 Q@
OneEdakaraja 6Shasharaja
@ 69190 82 1eXIQe
One Goraja 6Edakaraja
Q@ REl: 22 69I0e
one Liksya 6 Goraja
@ ada: 82 @l
One Sarsapa 6 Likshya
@ 99 g2 ada
One Jaba 6 Sarsapa
e 2ige g2 99, 9G4 G
One Angula 6 Jaba, A lineal measure of the breadth of
one finger. 34 Tila
9 2FQ 94 Q4 2GR
One Akshudrapada 10 Angul, Small Step
N=Kal) 691N QIGQ 6T4Y Gl AL QIR 2GR
One Pada Distance one foot.One step, 12 Angul.
e 962 QR 2ige
One Bitasti 12 Angul
Q@ ged: 6Q1G 2AIFR
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One Prakarma

@ Qo
One Hata
R R1g:
One Janu
R Qlg:
One Bahu
N@ g

One Dhanu
R g9

One Yuga
@ 6919
One Kosha
@ 64w
One Jojana

20 Angul

QR @03, 0QF g
2 Bitasti, 24 Angul
QGd e

32 Angul

G4 g

36 Angul

QIR QI

4 Hata

§62 20I2S AgR
188 Angul.
NRERIQ AG

1000 Dhanu

QIR 618!

4 Kosha.

QUQ 2QIQ

BharaCaculation: Two loads carried on one shoulder by

ell4:
Madha

NINEREN
Toladanda
@

Pala
el
Purusha
Aayl
Sanya
Qe
Danda
ow

Gaja
2Pl

means of a yoke
2RI 6CIGw!I

Weight of any article on the basis of the
smallest unit Dhana (half of one tola)

@ 9L e

One hundred Madha
@ 9L 60w

One hundred toladanda
@ 9@l 9

One thousand pala
49 2919 99

One thousand purusa
@ @I A

one thousand sanya
@ 2019 @&

One thousand danda
@ 209 O
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Anga One thousand Gaja
QU QR AU
Bhara Two anga

(Source: The Mahabharata of Saroladas, Karnaparba)
(@€: AR QL F1LIVIR8)

Name of the Authors of Ganita Texts: GG 9IQ9Q 6RHS
1. Adhar Patnaik: 2@ 9GRI0@

Kunjabana: @@Q@
Krupasindhu Nayak: QQIdg Qloe
Krushna Das: @@ @14
Gokula Subuddhi: 691g9® 99&
Godabari Rayaguru: 6619191 QUAGQ
Ghanashyama: Qa<duI¢l
Chandrasekhara Pathaik: @46988iQ 99219@
Jagannath: @92l

. Dinabandhu: @1@QQ

. Devi Das: 6@Q1 Q14

. Daibagna: 65

. Dhananjaya: 4@

. Dharanidhara Nayak: d@8I1:Q QI9e

. Narasingha: @0@°g

. Narayan Das: QIQIaé] @14

. Nimai Charan: &9 94l

. Nilakantha Patnaik: @1@@4 99219@

. Pitambara: 910IgQ

. Fakira: o@1Q

. Banamali: @@¢lIx1

. Balabhadra Nayak: @@@Q QI9a

. Basudeva Patnaik: Q1969@Q doQI19@

. Bikram: Qg€

W O N o U A~ W N

N NN NN R B R B R B R Rp Rp g
5 W N RBP O O 00 N OO0 1 D W N L O
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25

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

IS L o

Brundabana: QQie@
Bhagabana Nayak: @@Qle Q19e
Bhikari Nayak: @@I1Q1 QIg@
Mathurananda Das: ¢19QIee Q19
Madhusudana: (iyqea

Maguni Pathi: Q& Q01
Madhaba: qllyQ

Mukunda Nayak: €]9@ @19
Murari: gl

Raghunath Nayak: Qg@lel QId@
Radharamana: QIIQE
Lambodara: @679

Lingaraja Patnaik: R@Qle 99R19e
Lokanath Nayak: 6RIa@Iel @I9e
Siba Mahanty: §< 1218
Shyamacharan: sHI€10Q€
Sridhara: §RIQ

Sribasu: g1Q19

Sadasiba Das: QQI€e @I
Sudarshana Biswala: 9@§@ 4R
Hari Nayak: 28 Q9@
Haladhara: 239

C
Name of Manuscripts: 8% Q8 QI

Anka Prabandha Likhana:@& 998 fde

Ojha Sankhali : Lambodara: 8¢l §gfi&

Odanka Melanka Lekha : Krushna Das: 8@l 6¢1RI& 6mst!
Kraya Bikraya Lekha: Devi Das: @& @9 6a¢

Khadibija Lekhasutra: 61§21e 6a$ige

Khadipatha: ¢GQl0
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Khadipothy: sigeale)

Ganita: 9@

Ganita Bijamalika 98¢ @IeaIGa|

Ghatalekha : Haladhara @96mst

Chhatisa Bargakota :£8¢ Q@6i6aIa!
Mandarthbodhini Tika: A19ei6Q1ya1 91aI
Nalasudhhi, Nalasagara: @@4¢&, 2219
Nagahara Lekha: QI92Q 6md

Panikia Suta: adi@2l 4@

Patha Samudra: dl0Q¢]Q

Pathasara: 9104IQ

Pothypatha: €d1g QIO

Phala Panikia: cral 9&i@all

Bargaphala Lekha: Q9IOr@! 6R&!
Bamphilekha: Lingaraja Patnaik: QI&Femst
Bijaganita :Balabhadra Nayak: Q189&%
Bhaurian Nala: @@@2ll 9@

Magana Sindhu Kallola : Krupasindhu: €196l Q9 @6RI%
Radhamadhaba Lekhasutra: QIFIRIQ 6m&lig)Q
Sishubodha Ganita : Krupasindhu: €61y 9&i&
Sutrasara: 4e9iQ

Surja Sidhhanta: g€4 a8
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D
Translation of Lilabati Sutra: Odia

RIRING1 Jga 632 AQAIQ

SINo Cat No
1. G5 Lilabati Sutra: Krupasindhu, Krushna, Murari and
Dhananjaya:

NRISS1 4o @I, 9T, IR 6
2. G11 Lilabati Sutra : Loknath Nayak
ARISGT I@: ERIRRIY QAR

3. G28 Lilabati Sutra : Sadasiv, Narayan and others
MW GG AQER, AIAUAS G ARYANER

4. G30 Khadi Saraswat : Loknath Nayak
SI% AQYE: EMRRIE QAR

5. G31 Khadi Saraswat : Loknath Nayak
G AIQYE: RIS QAR

6. G35 Khadi Saraswat : Loknath Nayak
% AQYQ: AR QAR

7. Gb1 Khadi Saraswat : Loknath Nayak
% AQYQ: RIS QIR

8 G533 Khadi Saraswat : Devi Das , Brundabana
6@ 99

9. G881 Lilabati Sutra : Lokanath Nayak
ARG 98

10. G383 Khadi Rasabati : Lokanath Nayak
§I% Qe 6RINRIE QAR

11. G110 Lilabati Sutra Likhana : Loknath Nayak
MR gQ NG RN QAR

12. G 141 Lilabati Patiganita : Lokanath Nayak
ARG AITIES MRS QLS

13. G 146 Lilabati :Lokanath Nayak
NP1
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14.

15.

16.

17.

18.
19.

20.
21.
22.

G 168

G 168

G168

G 168

G 168
G 168

G 168
G168
G 168

Khadi Rasabati : Loknath Nayak

UG QA1

Khadipatha Lilabati : Devi Das Balabhadra
SIS0 AIRIQET

Lilabati : Loknath Nayak

MNQG1

Lilabati Sutra patiganita : Loknath Nayak

ARG 9
Lilabati Sutra @9 RIRNLG1

Bhasa Lilabati :Dinakrushna and others
ARG AIGAES

Lilabati Patiganita : Loknath Nayak: R1@IQo1
Lilabati : Loknth Nayak: @I®IQG1

Lilabati :

Loknath Nayak 16 and others 6 | 6RIQRI2 QIa: €D 2QY 9

E

Lilabati Translation : Sanskrit and Odia

RIRIST AQAIQ: A°YS 6 B2

SINo CatNo

1. G1 Mandarthabodhini Tika : Maguni Pathy:
ARIZ6NYH G1R1: F1IGE QIO

2. G4 Lilabati Sutra: @I®I961 49

3. G17 Sabdarthabodhini Tika : Sridhara Dwija:
SR1E6NYRT 1L FRIQ T

4. G23 Lilabati Sutra : Chandrasekhara Patnaik:
MPICT YLPYEINQANIG TR

5. G44 Lilabati Sutra :Narayan Das:
MR Y@k LS QI

6. G46 Lilabati Sutra: @101Qe1 99

7. G60 Lilabati Patiganita: R19I1901 AITA&E
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8. G65 Lilabati Sutra:I®RI9a1 49

9. G75 Lilabati Sutra:ai®IQ@e! 49

10. G 82 Lilabati Sutra:a®IQ@e! 49

11. G117 Adweta Darpana : Godabari Rayaguru:
2650 @dd!: 691R19Q1 QAR

12. G137 Mandarthabodhini Tika : Maguni Pathy:
ARIFERRA S1RI:AIGS QIO

13. G 140 Mandarthabodhini Tika :Maguni Pathy:
ARIZ6QNRIA SR QNG A

14. G167 Mandarthabodhini Tika : Maguni Pathy:
ARIFIERINA S1RI:AIGS QIO

15. G 182 Lilabati Patiganita Tika : Maguni Pathy:
ARIFERRIA S1RI:AIGS QI0T

16. G 204 Sidhhanta Siromani: 4812 S6QUAE

F
Mathematics in Chautisa Form
PG4 69R16Q Q&0

Ankanidhi Chautisa: 2&&) 924l
Ankanidhi Chautisa: 2&& 9@G4ll
Ankanidhi Chautisa: 2&Ge 9G4l
Ankanidhi Chautisa: &8 924
Ichhabati Chata Chautisa: QgIe¢1 9I¢' 9@G4!:
Odanka Chautisa: 8@lw 9Q24l
Ojhasankhali Chautisa: 8gI€&fIa 9@G4!
Kunjabana Chautisa: @8Qa 0@&4
Kalantara Chautisa: @289 92&4I

. Kutaka Chautisa: 6@ 024!

. Kota Chautisa: 6QI61 9@G4l|

. Kraya Bikraya Chautisa: @& 999 9G4l

. Khadikautuka Chautisa: §G@@ge 0264

W P N U’ A W N e

[ S N
w N Rk O
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14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.

29.
30.
31.
32.

33.

34.

35.

Khadi Binoda Chautisa: 983681 9264

Khadiratna Chautusa /Sisya Binoda Chautisa :
Dharanidhara Nayak: 8560@ 92G4:§64 G6ale 0G4

Khanda Cahutisa: $i& 9@@4ll

Ganita Chautisa : Bikram: 960 92G4ll: Sq¢

Ganita Chautisa :Balabhadra: 98¢ 9Q@4l: @99

Ganita Chautisa : Dharanidhara Nayak: 91§ 9@&4l:
Ganita Chautisa : Bhagabana Nayak: 6&§i¢ 9Q@4!:
Ganita Chautisa : Siba Mohanty: Q8¢ @@G4lI:

Guna Chautisa: gél 92&4ll

Chitta Bodha Chautisa : Shyamacharan: G@6<Qil 9@G4ll
Jala Chautisa : Bikram: @@ 9Q@4l: 35¢1

Dharanidhara Chautisa : Dharanidhara Nayak: Q&1
e@&4:Nala Chautisa : Ghanashyama: @@ 9@G4l:

Nayakdhana Chautisa : Devi Das: QI9@dIe 0284: 6991 Q19
Pathamangala Chautisa: QI0feie 924l

Patha Samudra Chautisa : Devi Das: 910 Q¢Q 9QG4l: 6991
@<

Brudhi Brusala Chautisa: 9& Q@i 0QG4ll

Rasakeli Chautisa: QQ6@@1 9G4l

Sidhi Chautisa : Bikram: & 9Q&4ll: 3g¢!

Sindhu Sinhara Chautisa : Dharanidhara: 3§ Q°21Q @@&4l!:
AR

Hansatola Chautisa : Balabhadra Nayak: @°Q60I@! 9@&4!
ARG QINR

Sabda Chautisa : Balabhadra Nayak: §& 9@&4: 92
o

Siba Upadesha Chautisa : 99 Q69 9@G4ll

343



65IQEr 98 QI
98 aIgRda edaIas Fad!

ARN@T | Glossary

&&r: oGl
Anka: Number, Figure

J@@dl: IR JISeR AR AR
Ankakasa: Work out of an
arithmetical problem

UTQER: €IQ 6dR16Q AIECR
AR QeI

Ankakuhuka: Resolving any
mathematical problem in a magical
way

USR] A°IQ FER AR
Ankaganand: Counting of number
from one upward.

A9 696I9d AW fha
6dm16Q A8IQl

Ankagati: Movement of numbers
in any prescribed order.

el goa 024 AFIER ARSI
A°MIFIQ FAUQIQ Il
Ankapiirana: Filling of an
unknown number with the help of
given data

IUT6RQ@: Al G LBl C1UEQ Y6V
Ankabheda Difference between the
numbers.

USRI 69161 P A°HIQ FR6Q
Qg )@ AT LRI
Ankamanasa: Act of settling a
problem keeping a number/matter
in mind.

A4IQ: Q60 QU
AnkaSastra: Arithmetic.

2all: 2RIeQ 9
Anga: Hajare Gaja

ZAIG: S1QQ1Q IR
Agadi: Blighted corn.

2Ql: 9RId 19 AIR NLLS ISR
aig

Adha: 1. A standard measure of
corn, 2. A metal pot used for
measuring corn.

Aela: €. 8
Adhdi: Two and half .

ZRUIR: ISR TVR
Abadhana: 1. Village school
master, Astrologer

2RO QAR 2l
Ardhacacrakara: Half of a circle.

ARELAIR: QAQ Al
Ardhacandrakara: Half of the size
of the moon’

2, QUISR, 6QURTIQ: el Qg
diay
aya, Uparjana, Rojagara: Income

2R6R: 6x16d 1 YFq Q1A
ayatana: Dimension of a matter,
Length and breadth of a surface,
3. Extent, 4. Boundary

AR AN S RE 8 gLQl
AR
ayatakara: Rectangular

QRQ: 69164 9@ g9e aas
Uttara: Answer
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QeQl: A89E
Uttara: Descending order.

Q9l, 2846: Q90!
Ubha, Ucharga: Height.

0/8

BQ0: AQla AR I
Ojana: Weight

31 O FIGHIFIQ TR
Ojha: Village school teacher.

Bela: JResil AL Slalalall

A HIIYLRR 69I9: RAILQE]
R+9=M, NBLIW, 961G
Odanka: Addition of successive
numbers to a certain original
number. Ex. 1+2 =3. Here 3 is
Odanka and 2 is melanka

3QIE UQQI: ANEER FUILER Aol
AEe g8 °HIQ TR FQUE @GS
Odanka dhariba: To work out an
addition of successive numbers
in the system of arithmetic
progression.

Ka/@

XRQ: 9! AEA MALS Y@ IRl
AYIR F19Q G1¢l 6P

Kaudi: A small marine shell
formerly current as money

RAZCAS 6AG: TFIQ TAIQ
Kaudimagana Lekha:

QAL QINUQER EMGll JEE @A
Karana: Professional writer who at
times teaches in the villages.

@Ql: AQIE LR
kada: Fifty

RI98I: OF| 62€6Q4Q 2R
Kadaganda: Mathematical rules
(tables)in which the monetary
transactionsare one starting from
the lowest unit of number one.

RFI0€ A8R: 2AIQ S AN
RLL AN

Kadaganda pankia: The series of
mathematical tables in which the
students learn by heart various
calculation of shell money (
cowree)

QRIA Q! XY G
Kalantara: Interest on money lent

AR8Q RRI3: A2 22 GRI8 QI
aqael

Kalantara millandasti: Finding of
kakantara not knowing the source
money

QIS: 394 FIR6Q AQIE AA6Q RYE
21l 3B 2°4

Kata: Amount to be deduced from
the market price fixed by the seller

RTRAR!: AQlda g4l 6 AR
2JIRER Y GERR Ry FQael
Katakariba: To settle down the rate
of any article on the basis of its size
and quality.

QRIS fYS @Al
Katiba: curtailment.

QI&l: BTIATER IR @@ém, LUeQ
621281Q QI8 AIFR 59 Aie L0
Kani: 1. One fourth of a chhatnki,2.
lineal measure from the tip of the
elbow to the end of the little finger.
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QLG QIe: I8 2RI YL AT
Kanihata nala: Rule of extracting
the area of fields by taking the
length and breadth on kani

PGSR QG 8 TG
Kinabika: Buying and selling

QUAN: @2 VA NI
kitpanala: Measurement of the
depth of the well.

QEREIG: IO QPG F1Id
Kitakayoga: 1.Elevation,2. Roof.

6QI91: 9@ Aaq ARINQ G P
2QQI6Q JAIE 2/

Kota: Arithmetical rule o deduce
the quantity of rice from a given
quantity of paddy.

RNV, Y AR QIR Qlﬁil QIPLE
ad
Kodanda, Dhanu: Bow

Kha/d

HG: QIS 22Q1 RIVGIER RS
IR QULLS AR A1, OR
Khadi: 1. Chalk, 2. A kind of
steatile or soap stone.

R, HPQ: 6P
Khadikara, khadiratna: The
astrologer usually teaches in the
village schools.

HGEIY: Q60 9a
Khadisastra: Book of Math.

§18: 9QIgl QYRITIA YLE IS
Khani: Pit where food grains are
persevered., Hole.

sifiemet: §ieQ ISR FQUEl
Khani lekha: 1. Measurement

of pit or an expanded hole dug
on the ground to store paddy, 2.
Calculation of grain stored in the

pit.

dQl: 9die AARIIKAR LS AN
Khanda: One column of the
arithmetical multiplication table.

Gl Q4 AR AR
Khala: Grain yard.

NOR: A8 JLEIRNA
Khataka: Debter.

HORR: HINQ KSR QAN
Khatanala: Measurement of the
depth or the size of a pit.

Ga/9l

J86QIGIAG: 98 AR IR
QLe Y AIASR TS
Gachapotanala:

Measurement of a plantation area
or the calculation of numbers of
trees planted on a field.

Je: 2RI Q8
Gaja: Hajare Danda

JFYBAM: LGRS €lld
Gajadantanala: Measurement of
the ivory.

JQHIRAR: QRUIAQ 686 ALY
FRNIRQ Al

Gadakhainala: Area of the moat
round the fort or a mount.

oSl ¥
Ganda: The aggregate of four.
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AWIQG: i, Q2 AR 6UHNR
000g AIRgQl 9ae!
Gabhirata: Depth of a pit/well/pond.

qe: 8AIQ 6RGIIRIRI YAISIAR

Guja: 1. Money bond, 2. settlement
paper in land partition.

JEIR: QG ATE A°HYIQ &R
GunanaMultiplication

JETR: QG QGG A°FHIQ SR
8ge oR

Gunaphala: result arrived at by
multiplying a number with another.

COIMIRIA: QRN
Goldkara: Circle, Round shape.

69lld1 QU@ 6mG: 2EAUL FLIERQ
SRl Q% 69U QLA
Qe

Gopi chumbana lekha: Calculation
of number of kisses the milkmaids
given to Krishna one by one at
descending order.

JIFI6Rst: giFIa AQQAIAN/EIG FQUE!
Gramalekha: Calculation of the
total area of a village.

Gha/d

aQ: 69163 aQIdia AaQ adesl
Ghana: Tripling a certain number.

2eQ: 6a16d 9QIga AT, 99 6
6CI6SR 2RIIAEA ARCNE GG
Ghanatva: The state of having the
length, breadth and thickness of
any matter.

ARGERIE: AR 2IRNAQ 692
Ghanatrikona: The cube tapering
to a point, Pyramid.

A90R: & @09 99t 999
aqael

Ghanaphala: Cubic content of a
solid body.

ARG, LR¢)a: J19Q ARQ
QTR RSl
Ghanabija, Ghanamiila

WAR6AQ: A9 MY, € G AW gl
69%

Ghanaksetra
equal length, breadth and thickness.

An area having

Cha/@

QR QIR6RIERI 693G, RT6IG
Cauka: 1 .A measure of the breadth
of four fingers,2. A squire

PARAR: CIRERIER 699 A1
Caukanala: Measure of a squire

0RGAl: SIGERISIRN 8
Chautara: squire size raised
platform.

PABARR: FIRERISAE T&Q Al
Cautaranala: Measurement of a
squire size raised platform

CRARR: 9RQI Yl IRl J8
g

Cauranala: Measurement of a
raised mound / structure/ platform
near the house where the Tulasi
plant is reared and worshiped.

oQl: 219Q 9F
Chadha: Ascending order.

0%l RAQ: ISl 8 U8] 91
Cadhautara: Both ascending and
descending order
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PRSI 616D IR A1RQ 22
QoQ giq AaIAl qIg
Cakadabasana: Measurement of
the total area of the structure of
house.

QIR CRNRRQ
Cakrakara: Circular.

0GaG, 9998 FIp UAQ Gl AR
28 Fmea A8 e Ggas 6 Gl AAER
o @I

Cakribikri/cakrabrdhi

0QERIGARR: FIAERIS2 6ALR
LR A

Catukoninala: Measurement of a
quadrangular

QlgI8: QQl IO TAQ I8 2O
Sa adis QIgRa |a!
Chakhanda:

QLM Qliaq Qé?l%? aq
QI96a Qg gHa Al
Chakhandanala: Measurement
of a land taking chakhanda as the
smallest unit of length.

QIFRIEN: IR LR I 2@
Catavani: Answer of the student.

QGG Gl Y|
Charasala: Village school

Chha/@

FOIE: IR 650Q 6P QST
chatanki: one sixteenth of one sera
( nearly one k.g.)

6EHEME: 68haq 2AIQ

Chelilekha: Counting the number
of goat sacrificed before the mother
deity.
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@/

@4 g
Jami: Land

afiqia: fée gfia A9es AIg
Jamimapa: Measurement of the
land.

QYIFE: QYIEe
Jyamiti: Geometry.

o/Ta

ol: 212
Tankd: Money

al: 6181 GRA QUIGHI
Tika: Commentry of a text.

©/Ta
@I Takara
ORI RN takara gukara

ARIQE: Q9L AllQ
Tuladanda: Ekasaha Madha

Q4N dagidll
Tinira A Quiver for arrows

G6RIE/59R: G QLRI 699
Trikona /tribhuja: A tringle

6QINNR AR GRS 6999 FIIY
Traisalikhana Nala: Measure of a
triangular space

@/Da

Qe LRIEQ AR
Danda: Hajare Sanya

QQ&: 69I9IR GAQ FQRRN Q4@
Daraji: Tailer
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QA6 QIR AR: PRI LSS I
Daraji Chandud Nala:
Measurement of a awning

Q1d g% QR 6AG: YR IYeR- AR
Yia Aq 6 g8 Qe
Dirgha-prati Nala Lekha: finding
of the leangth and breadth of an
enclosure on the basis of its own
total area.

EAARAR: F120Q 2ARQ Al
Deulanala: Measurement of the
size of a temple

QR UAAQLl @n: DA €11
URIAECR 6QANER IRLE DR
Sigq Q6 GQadl

Deula Patharabasa nala: Finding
out the numbers of stones (as per
the size of each) used in the making
of a temple on the basis of its size.

@/Na

o 49 R QIR QIRLE
ada qlaa K10

Nala: A rod for measuring
distance

ARAIY: ARQ QR AR J28 @1
6@l6d 639 AACS FQQEl
Nalamapa: Measurement of the
total area of any specific land
using nala as unit.

FRRAY/AFVFA: F0Q GISER
JRE6Q ga A7 99 FQadl
Nalakariba/bhangiba: The
arithmetical method of finding out
the area of a land measured with a
rod by multiplying the length with
the breadth.

ARAENIYS: YA 68Q FQUE
Nalabhangasiitra: Principle of
preparing an enclosure or principle
of finding out the length and
breadth of an enclosure on the basis
of its area.

d/Pa

ARIAMI: J§ @Rl
Pacharila: Questioning

JOIRIEAS: JOIRIQ 6544 6 g2
aqael

Patakalekha: Finding out the
length and breadth of a flag or the
area of a flag.

QoA 2R
Pathara: Stone

ARG 9QEE
Parimiti: Mensuration

dm: Q9L Qe
Phala: Ekasaha Tuladanda

AITGEQ: USSR
Patiganita: Arithmetic

dI9/Q128: AI9Q 69RO 0Ig 9Ll
2igke 9942 Qa0

Pada/pahunda: The length from
the back of the foot to the tip of he
great finger.

de: aQida AeQ
Pinda: Wholeness on any matter,.
Body

Jog: 2910 O

Purusa: Hajare Pala

64l FRISIC
pokhari: pond, Tank.
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S PR: FRIFLQ 2R @Qg}@
Pokharinala: Measurement of the
size of a tank.

ISR 6DISIQIERQ & U@ @
dIdia 2R FQAE
pokharipankanala: Measurement
of the water and mud in a pond.

9e: 6AIR
Prati: Breadth.

JoRIFan: YQ 64IFQ1R BQIR
Qqasl

Prati-nastinala: Finding out the
breadth of a tank.

J8al: 619Q 68F6Q 6RHIS
21 QPRIFIR B 6AYR AR
Puspika: Colophon.

&/Pha

TR: AEG:
Phala: Result

TRl A°HE QLA AER YIFER
Q2IQIRQ! A°6RS

Phala: Sign added to a alphabate
to make a dipthong or a compound
consonant.

6QIAQ: 6rQIE @ TSI
Phedamisa: Process of subtraction
and addition

6TQIE: 6TQIE TR
Phedanka: Number comes out
through the process of subtraction.

6TQISl: 6RQI QIY
Phedana: Act of subtraction.

@/Ba

QRJaR: 64ISIQIR QI&Q 9B Al
Badhinala: Measurement of water
of a deep tank.

QARR: QU AR I
Bamphinala: Measurementof a
well.

Qql:
Barga: A square number.

QT6RG: AR RY, AVS! 6 9K YS!
699
Bargaksetra: a Square.

QAFR: 9d6Rea I
Bargamiila: Square root.

QUTR: QAFIAQ FaR a°a
Bargaphala: The square of a
number.

QEI6QEI: IR QEI68QQA 661G QIR
315!

Bargarekhda: Length of one side of
a square

QARG IR AR TR A°HIIER
Snoy[alaly

Bargikarana: Dividing a number
into different units /numbers

QER: M, 719
Bartana: Wage, Salary

QRIEA: 7R TN FIGQ 2
aqasl

Bartanalekha: Calculation of the
wage of the worker.

QEIEI: §626R15 ]
Bisasae: One hundred and twenty.
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TV AR: AAUR QUL R 6L
12119]

Bisamanala: Measurement of a
land of unequal size side.

6QT6MEl: 69QQ AR FQUEl
Bedilekha: Measurement of a
raised platform .

@/Bha

LA, PIFIS: YR LA
Bharana, Catabani: Answer of the
student.

@Q41: 28 9Rd QISR Al
Bharana: The quantity of grain of
80 Gauni

LR Q@ UG
Bhara: Due Anga ( Mahdabharata:
Karnaparva)

¢1/Ma

AgQ: g¢1 Qleag giay
Majuri: Wage in terms of money
or food grain.

A90eR: §f eaaq a0gal d8a
AILOR ¢lid

Mandapanala: Measurement of a
raised platform.

¢1m: SQlMINIQ 6%

Mandala: Circle, round shape area.

AIGE: QI 8 FTRARG IRI-
gea 28 QI 9l

Magana: Voluntary contribution
made by the subjects to the
zamindars or kings.

AIR: QEERIR! AQCE
Madha Standard weight of ten
tola.

QI6QIR: G&ie AAQY QRIS AR
gg G6dId
Madhori: A set formula for solving

arithmetical problems.

AIg: AIIQ QRS TR
Mapa: Measure of a thing /matter.

A<18): 6N
Misana: Addition.

@ Qe
Miila: Root, Base.

Q' @4
Miiladhand: Source, Capital.

Rald: Gaa qIfice gaiea
6999 FRQd FQaél

Miilabhagda: The root of a number
arrived at a self multiplication ,
Cube root.

glm: eImy, QI
Miila: Price, Rate.

el 6nd: gag QAIKIRYS!
dIRgFiaq aass Fqaél
Miilialekha: Finding out the total
number of labourer employed
based on the basis of wage or the
amount of wages given to the

labourer on the basis of fixed price.

20005

Melanka: The number last added to
the last but one total figure to arrive
at the last total, the last number of
which is added to arrive at the last
figure. Example: 10+05 = 15. Here
15 is Odarnka and 05 is melanka.



65IQEr 98 QI
98 aIgRda edaIas Fad!

™/La

nE: MY ALY JIdY, 69ATR
Labdha: Earned as profit obtained/

acquired. Quotient

A R ARG ARY AR QRS
Lamba: Length.

QIQ: 9Gld @8 AFINIER QY NS
ARl 28l

Labha: Profit, Benifit.

EMAC BLlE: 6TLIS Clid

Leuta odanka: Calculation in a
returning/descending order.
6mst: AITQl, YR, TR FQAE!
@aal

Lekha: Writing.

§l/Sha

4RIQ: 1992 OF
Sakabdha: Century

A1Q: RIQ/QNIGR

sastra: Book of knowledge, Book
of Principle.

68I): 9AR A°H FQAE AN
RS 60Y/AIIR QG 91 2R
29 99 FQUE AR QIRLS 659M
Sodhi: A table showing the

progressive number ( Subtraction
and addition of numbers) from one
to ten. Ex. 0,1,2,3,4,5,6,7,8,9,10/
10,9,8,7,6,5,4,3,2,1,0.

JoaR: I,

Srutiphala: Result

QA/Sa

QoS oty
Sankhyda: Number

QHIFER]: IR ARGEQ Al
Q&R

Sankhyaganana: Counting the
numbers in different method.

dY: 2@Ie g9d
Shanya: Hajare Purusa

ATRREAI: CETQR 2AAGR aqael
Samanalamapa: Measurement of a
square.

AAE: @AW
Samaya: Time

A G QAG!: QIR G QG
Samaya o Durata: Time and
distance.

QAL LAYl
Samasya: Problem.

QA29I9: 99 2910 o9
Sahasrabda: One thousand years.

ARIRI: TP AR TR RRYET
sadhand: Attempt to find out
result.

AR, ARY: QER, YQAILLT
Sadhaba, sadhu Merchant,
Businessman.

dlQ, 651Qel: Tw
Sara, sesakatha: Result.

AIQE: 659m

Sarani: Table

ge: QU ARIFAIR AGLe AR
Sitra: Principle, Method.

AARI: g§ AR
Sthapana: Putting question.
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@/Ha

L8] QS
Harana: Division.

LRERQQ1: 2R
Haranakaiba: to divide

2Q819€IQ: 2QQl B géa
Haranagunana Division and
multiplication.

Q/Kshya

J6: et
ksiti: Earth.

Foe°4: @RsIesl 6 Sla J9e
Ksitivamsa: A class of astrologers
in the state of Odisha who at times
teaches in rural areas.

699 1@ 508 2INeaa YA
Ksetra: A space enclosed by lines
drawn over a surface, a field.

692018IQ: UIFE
ksetraganita: Geometry

6QQUACNS FRIQ: AAFG
Ksetraparimanavijiana:
Mensuration

6AQTR: 6@ YA 2IACR
Ksetraphala: Total area of a land.
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