
Chapter-I

INTRODUCTION

Background of the Study

The history of mathematics is interrelated with the history of human

civilization. Mathematics has become an integral part of the modern world in turn

valuable to all other branches of our cultures. Every culture has developed some

mathematics.  In some cases, the mathematics has spread from one culture to another.

It is claimed that the first mathematics originated around five thousand years ago

along with the ancient Egyptian civilization, Babylonian civilization, Greek

civilization, Chinese civilization, Hindu civilization (Boyer, 1968). Thousands of

years ago there were no numbers to represent two or three. Instead fingers, rocks,

sticks, or eyes were use to represent numbers. There were neither clocks nor calendars

to help keep track of time. Evidences of the fact that mathematics developed in

culture and civilization spread into another culture and civilization can be found

everywhere.

Now a days in the field of mathematics there are many works, which are

sufficient to fulfill the demands of 21st century in the mathematical field. The history

revels that the number and counting system have developed before the recorded

history of human civilization. Ancient counting system was beginning with the

concept of more and less. In primitive period, figure, pebbles, sticks, knots were used

for keeping count.

The Babylonians, who lived in Mesopotamia, developed a substantial body of

mathematical knowledge, well before most other civilizations. The Babylonians

system of mathematics was sexagesimal (base 60) number system (Boyer, 1968).
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Hindu civilization takes essential role in the development of mathematics.

According to Boyer the civilization of China and India are of far greater antiquity than

those of Greece and Rome (Boyer, 1968).

In current situation in the field of mathematics, there are many works which

are sufficient to fulfill the technological and mathematical demands of 21st century

and many more. It is not declared that who, when, how, why, where the numbers,

addition, and multiplication were invented. This operation appeared several thousand

years ago, apparently independently, in China, India, Mesopotamia, and Egypt (Cook,

2005).

In the development of world mathematics, Hindu mathematics provided the

unvaluable contribution with decimal number system and place value system because

this system takes vital role in present situation of mathematical development

(Shrestha, 2013). In Bharatvarsa those days Aryabhatta, Brhmagupta,

Bhaskaracharya, Srinivasa Ramanujan, and Mahavira Acharya were so popular

mathematician and wrote many books such as Aryabhatiya, Brahmasphutasiddhanta,

Siddhanta Siromani. The mathematical part of the Aryabhatia covers arithmetic,

algebra, plane, trigonometry and spherical trigonometry. It also contains continued

fractions, quadratic equations, sums of power series and table of sins. Mathematician

Brhamgupta made one of the major contributions to the development of the number

systems with his remarkable contributions on negative number and zero. Next

mathematician Bhaskaraacharya wrote Siddanta Siromani, Lilawati and Vijaganita

are two important part of this book. It contains numerous problems, linear and

quadratic equations, Pythagorean triads, both determinates and indeterminate simple

menstruation, surds and others. In the second section of earlier portion of Narad
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Vishnu Puran (written by Ved Vyas) described which are ten times of each other, in a

sequence (10 to the power n). (http://en.wikipedia)

Due to the cultural, geographical and religious attachments, Nepalese

education system was highly reflection of the education of South-East Asia. Since the

development of mathematics of Nepal was carried out from Vadik mathematical

content. According to Philosophy of Mathematics (Shrestha, 2013) although the

almost 3000 years old Vedas are mostly devoted to describing Gods and Goddess, it

represents ancient civilization as well as shows the origin of mathematics in such

areas like economic policy, algebra, geometry, astronomy and so on. Sulva Sutra was

developed in order to systematize geometrical knowledge that was developed from

Hindu practices needed in making Bedi and fire places (Agnikunda) (Boyer, 1968).

The history of mathematics teaching in Nepal initiated with Gurukula in

ancient period (Pandit, 2011). The Gurukula education system continued for many

years and there were no formal schools as we have today's.  In this education system

in terms of Jyotisha Shastra, basic mathematics courses had been taught (Pant,

2004).Teachers teachings Jyotisha were popular mathematics book written in

Sanskrita like Siddhant Siromani of Bhaskaracharya(II).

Sanskrita school was established in 1877 A.D. and Sidhanta Siromani,

Lilawati, Bhaswati, Bij-Ganita referred as textbook of those schools (Pant, 2004).

Schooling for general people began only after 1951 A.D. when a people movement

ended the autocratic Rana Regime (1845-1950) and initiated a democratic system.

However, Durbar High School was established as early as 1853 A.D., it was only for

the children of Rana Family. This school was the first formal school in the history of

education in Nepal and mathematics was taught at that school in English medium.
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Jha, Adhikari and Panta stated that about 125 year ago there were no written

mathematics books in Nepal (Jha, Adhikari, Pant, 2006). Nepali students in those days

used to go to kashi (Banaras) to learn Sanskrit and there, they were taught famous

books on mathematics like Siddhant Siromani of Bhaskaraacharya (II). (Pant, 1980).

Nepali students were influenced from Indian mathematician. After returning back,

Nepalese students used to teach Bhaswanti, Lilawati, Algebra, geometry and trying to

write books.

The first book of mathematics written in Nepali language is found to be

Wyakta Chandrika and it was published in 1883 A.D. (Pant, 1980). This book was

based on the Lilawati of Bhaskaraacharya. The mathematician and teacher pd. Gopal

Pande wrote this book. This book contains numerous problems dealing with favorite

topics of Hindu mathematics; linear and quadratic equation, geometric, progression,

surds, Pythagorean triads, both determinates and indeterminate simple menstruation,

arithmetic and geometric progressions and others. His next popular book is “Lokanu

Smriti” it deals with a nice explanation of Loktantra. Other famous scalars and writers

in mathematics were Nuru Datta Pande, Master Merunath Pande, Kabiraj Pande,

Ganga Prasad Shrestha (Pant, 1980).

During that time, one Nepali woman Chadrakala Devi Dhananjaya had written

a book named Shishubodha Tarangini in slokas form, which was published in 1933

A.D. Chadrakala Devi did not have acquired any formal education. However, she

wrote such a book, which is still considered most important to study the Nepalese

history of mathematics. She is supposed to be the first Nepali woman writer of

mathematics book and teacher in Nepal. Until now, no Nepali woman mathematician

has been seen in writing mathematics book on single ownership. Therefore, I am

much interested to carry out a research work on the given title of this study.
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Statement of the Problem

Nepal is legally and functionally a federal democratic republic country. Nepal

is, rich of indigenous community. It is obvious that all these communities have some

amount of traditional knowledge. In this context, mathematics is main part of our

communities. It is necessary in every field. In the development of mathematics,

different people have done different works in ancient time to modern time.

In the context of Nepal, women do not seem to be interested in mathematics

till present. However it is the great matter for Chandrakala Devi who used to live far

away from the capital city of the country and who was brought up in the atmosphere

of village for writing the tough subject like mathematics even 80 years ago. She has

presented the evidence that even the women can contribute in the field of mathematics

by writing the book named Shishubodha Tarangini in the history of Nepalese

mathematics. It is not a minor task to study, teach and write the tough subject like

mathematics for those women who are living in the village in the contemporary time

and even by overcoming the family situation of the woman. It is the great matter for

the woman to write mathematics when even the male writers were found in very less

number at that time. Without taking the formal education, she has written the

mathematics subject as well as she has presented mathematical problems and their

solution in poetic verse in her book. In her book, it is found lots of content in

comparison with the other books written in Nepali language like Wyakta Chandrika,

Bichitra Ganit, Ganit Sagar, Saral Ganit, Gorkha Bijganit Shiksha, Pati Ganit.

Therefore, she is called the first woman mathematician. While conducting the

research of Nepali mathematics writer, so many  male writers were found to be

researched but regarding the women writers, they were not found to be researched  so

while conducting the research of female writer, it is conducted a research  about the
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woman  mathematics writer Chandrakala Devi Dhananjaya. Therefore, this research

study has sought the answers of the following questions:-

 Who was Chadrakala Devi Dhananjaya?

 How did she become a mathematician?

 What type of book named Shishubodha Tarangini?

Objective of the Study

Historical development of mathematics is highly interesting and exciting subject

to research. It promotes our interest in mathematics and focuses the contribution of

Nepalese people to the development of mathematics, which is used in every steps of

our daily life. Every research has its own specific objectives, this study has the

following objectives:-

 To find out the biography of Chandrakala Devi Dhananjaya.

 To explore the mathematical contributions of Chandrakala Devi Dhananjaya.

 To analyze content of her book named Shishubodha Tarngini.

Significance of the Study

Biography and contribution of Nepalese woman mathematician in

development of Nepalese mathematics is highly interesting and exciting research area.

It promotes our interest in mathematics and focuses the contribution of Nepalese

people to the development of mathematics, which is very important in every step of

our daily life. The result of study would help in the following ways:-

 To promote our interest in mathematics especially in woman.

 To support the historical development of mathematics.

 To focus the contribution of Chandrakala Devi Dhananjaya in the development of

mathematics.

 To study the trends of mathematics education of Nepal.
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 It helps to explore for how Nepalese mathematics contents developed and

modified.

Delimitation of the Study

The research attempted to carry out the study taking the following

delimitations.

 The research was limited with the contribution of Chandrkala Devi Dhananjaya in

Nepalese mathematics. It does not provide detail information about other

mathematicians.

 This study was based on limited sources of information obtained by her family,

classmates and various book articles related to Shishubodha Tarangini.

 It focused only mathematical facts, patterns and theory based in Shishubodha

Tarangini.

Definition of the Operational Terms

Shihubodha Tarangini: - Name of a book written by Chandrakala Devi Dhananjaya,

was published 1933 A.D. and contained numbers of problem based on unitary

method, HCF, LCM ratio, decimal system, measurement, and others.

Wyokta Chandrika: - Name of book written by Pd. Gopal Pande and published in

1883-1914 A.D. It was first mathematics book of Nepal written in Nepalese language.

This book was based on the Lilavati of Bhaskaraacharya.

Lokanu Smriti: - Name of book written by Pd.Gopal Pande and published in 1883-

1914 A.D. It deals with a nice explanation of Loktantra.

Biography: -Details about the life of a person especially published

Contribution: -Works and masterpieces created and composed on related fields

Script: -Script is a lines or a group of lines that is either derived from resembled letter

or from character used.
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Manuscripts: - It is the handwritten text recorded on the paper, palm leaf, birch leaf,

clothes, etc.

Inscriptions: - Especially a word or words written or engraved on a solid substance

for preservation.

Cube Root:-A number that when multiplied three times equals a given number, like 2

is a cube root of 8.

Gurukula: - A type of school Practised in Nepal as well as India, residential in

nature, with students living near the teacher, often with in the same house.

Lilavati: - A book written by Bhaskaraacharya published in 12th century contained

Bija-ganita, Arithmetic as well as Geometry and calculus.

Jyotisha :- The scientific study of matter and phenomenon in the universe, especially

in outer space, including the positions, dimensions, distribution, motions,

composition, and evolution of the celestial objects.

Jyotisha Shastra: - A discipline which study about Jyotisha in the universe,

especially in outer space, including the positions, dimensions, distribution, motions,

composition, and evolution of the celestial objects.

Numeral System:-Word or figure represents a number in numeral. It is the symbol

for writing number. The system to express, the numbers using the numerals is known

as numeral system.

Contemporary Mathematics: - It refers to the mathematics in general application

and can be used anytime, anywhere and regardless of who uses it. In general, business

mathematics and mathematics of investment may be well classified under this

category.
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Chapter -II

REVIEW OF RELATED LITERATURES

History is as a way of motivating the learner to see the significance of the area

being studied. We consider to history as a route to help the learner understand the path

of development to a mathematical concept or process. History of mathematics is as

old as the human civilization. These days history of mathematics is a powerful tool

for a disseminating an understanding of mathematics. In this context a review of

related literature is sourced for the further study of research task. During the period

more than four decades there are some studies done about the Nepalese

mathematician. Thus a review of related literature is important and essential role for

guideline of research planning. There are few research in the field of history of Nepali

mathematics among them some related literatures are described as;

Acharya (2015) studied on 'Studies on Mathematical treaties of Nay Raj Pant'.

This study was mainly focused with books written by Nay Raj Pant, contents of his

mathematical books and his contribution to develop mathematics. The major findings

of the study were:

 Nay Raj Pant simplified the way of presenting mathematical content.

 Pant critically analysed previous mathematical works.

 Pant compared Hindu mathematics with Greek mathematics.

 Pant continuously studied the history of Nepalese mathematics.

Besides their works, Acharya has find out the hidden facts based on

Bhaskaracharya's works. In their research, Acharya has concerned document analysis

as the major works with concerning south Asian mathematical developments too.
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Kandel (2015) has conducted a research in title "Biography of Bramha Lal

Shrestha and his contribution on Nepalese mathematics". The main objectives of this

research were to find the biography of Bramha Lal Shrestha and his contribution in

Nepalese mathematics. Also main purpose of his research was to explore the

mathematical contribution of Bramha Lal Shrestha through his book "Vichitra

Ganita". Furthermore, he examined in the wake of the earlier studies of the ancient

mathematics especially in history of Nepalise mathematics. The study was done by

qualitative design but, study limited about Shresthas’s contribution through his

publications. This study was incapable to provide brief account of first woman

mathematician Chandrakala Devi Dhananjaya.

Khanal (2012) has conducted a research on “Contribution of Nay raj Pant in

Siddanta Jyotishe”. The main purpose of this study was to explore the mathematical

system of arithmetic, geometry, astronomy, trigonometry and others. This was

basically related in the biography and contribution in Jyotish of Prof. Pant.

Acharya (2012) has given Prof. Naya Raj Pant's biography, personality and his

contribution in Nepalese mathematics in an article, which was published by Ramanuj

Society of Mathematics and mathematical sciences. Furthermore, he examined in the

wake of the earlier studies of the ancient mathematics especially in astronomy,

jyoitosha, cube root, trigonometry, sumatitantra and analysis of manuscripts of

mathematics. The study was done by qualitative design but study limited about Naya

Raj Pant's contribution through his publication and manuscripts. This study was

incapable to provide brief history of mathematics books practiced in Nepal

Acharya and Pant (2011) has written an article “Chandrakala Devi Dhananjaya

and Shisubodha Tarangini in mathematical history” which basically concerned
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biography and effect of this book in this period. Acharya and pant explained few parts

of book “Shisubodha Tarangini” in this article.

Acharya (2011) has conducted a research on “An analytical study of Nepalese

history of mathematics”. The objectives of this study were to identify the historical

development of mathematics in Nepal. In this research, he has explained

developments of mathematics in Nepal in different times, community and regions by

Nepalese people using various books, articles, manuscripts, biographies, inscriptions

etc.

Acharya,( 2009) has written a short commentary “Gorkha Bijganit Shiksha ko

Samikksha”. In this commentary he has critical analyzed of the “Gorkha Bijganit

Shiksha” written by Nuru Datta Pande. Therefore, the purpose of this article was to

explore the mathematical system of algebra in Nepalese context.

Jha, Adhikari and Pant (2006) conducted a research entitled “A history of

mathematical sciences in Nepal”. The main objectives of this research were to present

a brief historical account of the Nepalese mathematician up to nineteenth century and

their remarkable contributions to the mathematical sciences in Nepal. Their work in

research had been divided in to two parts: historical background and modern period.

Historical background includes the survey work of mathematical activities in Nepal

during Lichchhabi Era, Malla Era, and Shah Era.

Olsen (2002) has conduct research works “Essays on Georg Rasch and his

contribution to statistics”. The main propose of study was to explore about the Georg

Rasch and his theory Rasch models which is a class of statistical models designed for

the analysis of questionnaires that he developed and explore the events. This work

consists of six self-contained articles such as biography of Georg Rasch, rediscovers
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Rasch’s work,how Rasch developed the Rasch model etc. and all of them are

connected to Rasch and his contributions to statistics.

Prasit (2002) wrote “Bahumukhi Prativa Tika Ram Dhananjaya” which is

concerned in the biography and contribution of Tika Ram Dhananjaya in Nepalese

mathematics. In this book, Prasit has explained creation and published books of Tika

Ram Dhananjaya

Pant (1980) has conducted a research entitled “Pd. Gopal Pande and his

method of getting cube root”. The main objectives of this research were to study

about Pd. Gopal Pande and illustrate his method of getting cube root. In research, Pant

has explained new approach of getting cube root of Pd.Gopal Pande. The design of

the history was qualitative based. In this research, the data was collected by study of

profiles, study of printed and collected documents and counseling with resource

persons.

Many researchers have been done in Nepalese mathematician but on the

behalf Chandrakala Devi Dhananjaya only little information has been given by S.R

Pant and E.R Acharya. The information, which has been done, on Chandrakala Devi

Dhananjaya and her book Shishubodha Tarangini is not sufficient, it is incomplete.

On the context of patriarchal country Nepal, research on the woman contributors in

Nepalese mathematics would play a dominant role for uprising the women in the field

of study and research in mathematics. Therefore, I am interested to conduct research

on biography and mathematical contribution of Chandrakala Devi Dhananjaya in

Nepal.

Implications of the Review for the Study

Historical research describes what was. The process involves investigating,

recording, analyzing and interpreting the events of the past for the purpose of
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discovering generalizations that are helpful in understanding the past and the present,

and to a limited extent, in anticipating the future (Best and Khan, 1995). The

researcher looks at history as a way of motivating the learner to see the significance of

the area being studied. However, the research reviews have been found to be hidden

some features such as approaches and methods come into existence. Therefore

implication of the review of studies have been advantages to develop the own idea

and provide some insights to carryout research works in source of the data collection

and research tools.

Conceptual Framework

Conceptual framework provides guideline for research so the researcher needs

to develop a conceptual framework. Conceptual framework is the basis of

investigator’s research problem.

 Waykta Chandrika

 Importance of book

 Interest

 Problems

 Level of difficulty

 Area of content

 Use of symbol

 Literary style

 Arrangement of

content

Biography of Chandrakala

Devi Dhanjaya

Analysis of contemporary

mathematics books

Mathematical contribution of
Chandrakala Devi Dhananjaya

Content analysis of Shishubodha

Tarangini
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The researcher explored mathematical contribution of Chandrakala Devi

Dhananjaya on the basis of triangulation within her biography, analysis of her book

and analysis of contemporary mathematics books. This study mainly concentrated on

mathematical contribution of Chandrakala Devi Dhananjaya and analysis of her

contemporary Mathematics books. In order to explore her contribution in Nepalese

Mathematics, the researcher went through the biography of Chandrakala Devi

Dhananjaya. Therefore, at first the researcher studied about biography with the help of

in-depth interview, documents analysis. In this section, the researcher studied

different aspects of Chandrakala Devi Dhananjaya: childhood, family background,

interest, difficulties and rewards. It is assumed that biography helped to analyze her

book.

The researcher used content analysis approach to analyze her book named

Shishubodha Tarangini where the researcher described prevailing conditions,

importance, interest, problems, level of difficulty, use of symbol, literary style,

arrangement and area of content. It is also believed that contemporary books such as

Wyakta Chandrika of Gopal Pande, Gorkha Bijganit Shichchha of Pa.Nuru Datta

pande would help to analyze. Furthermore, the researcher studied ancient

Mathematics books like Lilawati, Bij-Ganita to find out what type of content included

in the book that Chandrakala Devi Dhananjaya wrote.
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Chapter-III

METHODS AND PROCEDURES

This chapter deals with the design of the study, area of the study, sampling

procedure, information collection tools and procedure, and information analysis and

interpretation procedure. Which has need fulfill the objectives of study. At each

operational step in the research process, researchers are required to choose from a

multiplicity of methods, procedures and models of research methodology, which

would help them to best achieve their objectives. Methods means the way of

collecting information for the chosen study and interview, observation, group

discussion, documents analysis are the popular methods practiced in qualitative

research (Sharma, 2011).The research questions were answered using qualitative data.

The researcher was chose primary and secondary data as source of data. Most of the

data collected from libraries, research reports, journals, study of the book, resource

persons etc. the nature of study was historical bases.

Design of the Study

This research work would attempt to explore the biography and contribution

of Chandrakala Devi Dhananjaya in Nepalese mathematics. The researcher cannot

manipulate any events and neither control environments so the design of this study is

qualitative and historical descriptive. The researcher used content analysis approach

in which researcher employed published works as its data (in the case of history of

textbooks, these might be readers, or examples of the changing contents) and subjects

them to a careful analysis that usually includes qualitative aspects. Document study

such as books of Chandrakala Devi Dhananjaya and other related literature, interview

was the methods to collect the information. The research questions were answered

using qualitative data and it mostly based on in-depth interview and library study.
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Area of the Study

The nature of this study was historical type based on document analysis. Area

of this study is biographic and exploration of mathematical proof and explanation.

The study was based on the book Shishubodha Tarangini of Chandrakala Devi

Dhananjaya and her biography and contemporary mathematics of her period.

Sampling Procedure

The nature of this research was historical and qualitative basis. Sampling is the

process by which a relatively small number of individuals, objects, or events are

selected in order to find out something about the entire population. In this way it is

very difficult to get the direct person to do the research on the contribution and

biography of Chandrakala Devi. Researcher completed the research with inquiry to

the related person of Chandrakala Devi and also with the research of her related books

was helpful to complete this research. In this way it was used the method of snowball

sapling method to start the research work. Where snowball sampling building up a

sample through informants. In addition, the researcher analyzed the documents as the

contents analysis in the mathematical pattern.

Tools of the study

There are many approaches for the qualitative and descriptive research to get

the information. Thus the researcher was used primary data including in-depth

interview and counseling with resource person. The secondary sources of information

for the study was taken from the printed and collected documents like journals, books,

documents, articles, and related literature.

Information Collection Procedures

First of all, the researcher visited different libraries, consult resource persons

and teacher to collect necessary information for research. The researcher studied
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classical documents like books, journals etc. to analyze mathematics book. The main

source to this research was interview with resource persons for the biography of

Chandrakala Devi Dhanjaya. The researcher went to the field to take in-depth

interview for further inquiry with the nephew, grandson of Chandrakala Devi. To

collect information the researcher used personal communications such as telephone

calls, and SMS texts with respondents. Then researcher conducted documents analysis

and evaluates the information in content basis of mathematics.

Information Analysis and Interpretation Procedure

The study is based on Historical documentation and description. Thus, the

analysis of information required interpretation of them in a logical, analytical and

descriptive manner. The researcher was collected data of information for the study

from distinct sources. The researcher analyzed and interpretation this information

analytically. The researcher divided this analysis and interpretation in to two parts.

First part about Chandrakala’s biography, which includes childhood, family

background, adult, overview as mathematician, interest, difficulties and about her

mathematical personality and the Second  part was about analysis of Shishubodha

Tarangini on the basis of mathematics content, languages, etc. with the help of books:

Wyokta Chandrika, Shishubodha Tarangini. The researcher compared and constructed

content of book with current secondary curriculum of Nepal because Shishubodha

Tarangini seems to be prepared for 6-10 class.
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Chapter- IV

ANALYSIS AND INTERPRETATION OF INFORMATION

Biography of Chandrakala Devi Dhananjaya

This chapter dealt with biography of Chandrakala Devi Dhananjaya. To get as

detailed as possible biography of her, the researcher discovered her family

background, childhood, interest and nature, habits, education and economic status,

marriage and family life, visits, rewards and influence and motivation to write having

an in-depth interview with her kiths and kin and acquaintances.

Family background

The researcher requested with Modnath Prasit, the nephew of Chandrakala

Devi Dhananjaya to describe her family life in detail. He answered as followed;

"Mrs Chandrakala Devi Dhananjaya, the fourth daughter of the father Himlal

Paudel and the mother Kunta Paudel was born in 1915AD, district Arghakhanchi,

V.D.C. Mandre was a mathematician. During the very period of her birth the village

was naturally beautiful and enchanting pleasurable. The village was very prosperous

in education and culture however it was the time of Rana reign due to the residency of

thick Brahamin family. Although Chandrakala could not take the formal education

due to the conservative concept regarding not to provide the education to the women

but the father belonged to the Brahamin family so the family was educated. They used

to conduct ritual works along with they had agricultural occupation. Since the family

was big, all were very diligent and used to work hard in the field."

In conclusion it can be said that although her family was big but they were

very hard working so they did not have any problem to sustain the life. From the very

beginning Chandrakala seemed to have grown intense interest in her child psychology

about mathematics since the family was educated and her father used to conduct
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different sorts of ritual activities like jotting down and foreseeing the fortune and

horoscope of the people.

Childhood

In the history of Nepalese Mathematics the first woman teacher/mathematician

Mrs Chandrakala born in 1915 A.D in V.D.C. Mandre of district Arghakhanchi was

very genius. According to the information obtained from the grandson of

Chandrakala, he quoted that,

"She was the fourth daughter among nine of the children of her parents. She

had two brothers, three elder sisters and three little sisters. she was very inquisitive

and flickering sorts of girl so that from the beginning of 4/5 years of age she used to

go with her father in the village in ritual works. The children start to think

consciously from the age of 6/7 years however she got married at the age of 7 years

but she went to her husband's home at the age of 10 years that's why her childhood

was more affected by the family of her husband rather than her own. At that time, she

got married with the youngest son named Tikaram Dhananjaya of the father Pandit

Ekadev Marasini and the mother Narayani Marasinini who belonged to V.D.C.

Khidim of the same district. The educational background of Tikaram was quite good

since the family was so civilized and the atmosphere of the family was also educated.

Tikaram had got the education up to Madhdhyama (equivalent to I.A.). She had spent

her childhood in such an atmosphere."

To sum up she was so inquisitive and spry girl as well as she had spent her

days from her choldhood in the home of her husband so it can be concluded that she

was more affected by her husband's family environment. She might be inspired and

encouraged to write books from such environment.
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Interests

She was very inquisitive from the very beginning of her childhood in

comparison of her other sisters and brothers that are the reason she used to go with her

father in the ritual works in the village. The family environment immensely affects the

interests and desires of the person so she was not an exception. Her own mother's

home was also educated as well as sooner she had gone to her husband's home at her

late childhood so the effect of her husband's home could be seen extensively. As per

the enquiry of the researcher, the grandson said in this way;

"Her husband had already commenced to step ahead in the field of  writing at

the age of 11 and  due to that family background is was not a strange to be

interested in the field of writing as well as in other household works for her. She

seemed to have the manner of querying and knowing. When Tikaram had gone to

Banaras for his higher education, he used to send letter to his wife Chandrakala but

He had taught her wife a very different language because the letter could be seen by

others and sometimes they did not used to deliver to her. As a whole it can be said

that she was interested in linguistics and learning."

Marriage and Family Life

According to Hindu culture it was the customary to get married at the early

ages. It was the superstitious perspective of the people that they would go to the hell if

anyone gave the hand of the daughter after menstruation that is reason that people

used to marry even at the age of 10/11years. Because of all this Chandrakala Devi

also got married in 1923 A.D at the age 7 years with the youngest son Tikaram

Dhananjaya aged 14years of the father Pandit Ekadev Marasini and the mother

Narayani Marasini the inhabitants of Khidim VDC of Arghakhanchi district. She had

only gone to her husband's home at the age of 10 years although she was married
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earlier at the innocent age. According to the information obtained from the grandson

of Chandrakala, he quoted that,

"Grandpa  Tikaram had got little black complexion, oval face, thin and tall

boy and on the other hand grandmother Chandrakala had got fair complexion, round

face and little fat and short in hight."

Now let's go through the introduction of Tikaram Dhananjaya the husband of

Chandrakala Devi. According to the Nepalese Hindu culture the girl has to stay in the

home of her husband and she is given the name, caste and even the home of the

husband after marriage. The youngest son Tikaram of the father Pandit Ekadev

Marasini and the mother Narayani Marasini was genius, savant, author, translator,

linguist and researcher. He used to write Gotra Dhananjaya after his name instead of

Marasini his real caste. He was born in 1909 A.D at the time of kartik Shukla

Dashami. He had got five elder brothers and two elder sisters and he was the youngest

one. Due to the educated and civilized family environment the family background was

educated too. He grew up with the educated environment of Khidim area and his

study was also fine. During that time, Pandit Dadhiram Marasini had been running the

Gurukul education center at his own home in 1913 A.D when he returned to Khidim

after accomplishing his education. After starting the Gurukul education from the

center of his own uncle Pandit Dadhiram Marasini, Tikaram had studied Chandi,

Veda Kosh, Grammar and Kavya at the age of adolescent. Tikaram passed prathama

pariksha (equivalent to lower secondary level) after studying in Khidim till 1924 A.D.

Then he went to Baranasi for his secondary level education and he passed Madhyama

parishya (equivqlent to I.A.) in Sanskrita Grammar in 1927 A.D.

The family of Chandrakala was well civilized and educated and the father-in-

law used to teach and conduct rituals work in the village as well as even her husband
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used to teach in various schools of his village after returning back accomplishing the

study. In this way, Chandrakala Devi was assisted in her writing and she was

encouraged in writing by her husband. According to the information obtained from

the grandson of Chandrakala Devi, he quoted

" Unfortunately her husband passed away untimely at the early age of 26

years so she could not get enough time to spend with her husband and approximately

she had spent 10 years of tome with her husband. In this way after the demise of her

husband, she started to confront difficult days. From the very late childhood almost at

the age of 11years, she used to get encouraged by the writing, compiling and

preparing poems, astrology books including mathematics of her husband but untimely

demise of her husband had created lots of troubles in her practical life."

She had got a son named Madhav Marasini. Chandrakala was added with so

many other responsibilities like rearing up the child, providing education to the son

including so many other household responsibilities after the death of the responsible

husband that hindered her to go for the other works. We might have got so many other

works of her if she lived with her husband a bit longer.

In conclusion it can be said that she was immensely encouraged in writing

since her husband's family background was civilized and educated and her husband

also used to teach. Although she had spent her beginning days in happiness but

unfortunately due to the untimely demise of her husband, she went through lots of

difficulties that are the reason-limited numbers of her masterpieces are available.

Educational and Economic Condition

Chandrakala who was born in 1915 AD had not taken any formal education. It

was less even for the male to take formal education and education for the girls was

beyond the expectation. Although it was very much convenient for her in the field of
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writing because of her educated and civilized family. As her nephew Modnath Prasit

quoted that,

"She was illiterate until she went to her husband's home since she was only

married at the early age of 7 years and she only moved to her husband's home at 10

years of age. Chandrakala got lots of inspiration and opportunities to learn about

various things from the education of her husband. Although Tikaram was the

Madhyama (equivalent to I.A) holder in the Sanskrit Grammar, his intense interest

was in the self study of mathematics and astrology so he started to teach the very

subjects in his own village khidim. This became the reason for Chandrakala that she

also gained knowledge from her husband since the person is tremendously affected by

his/her surrounding atmosphere. Chandrakala had also learnt the basic things till

that time. Then she also started to write the books with the assistance of her husband

and engaged in teaching profession. She published a book entitled as upadesh

Chandrkala in 1934 A.D from the inspiration and the company of her husband. After

reading her book, the contemporary king of Jajarkot was impressed and wrote a letter

to Tikaram Dhananjaya and Chandrakala dhananjaya and requested to teach his son

and daughter respectively."

She got lots of opportunities to learn about many things after her arrival at her

husband's home from the family atmosphere. Since the Khidim V.D.C was even

regarded as the educated area and even during the period of Rana reign the one who

used to go to Banarasi for the higher study should come back to the village and used

to teach in the schools. The father-in-law and her husband were also involved in the

field of teaching. Her husband Tikaram had studied the Chandi, Veda Kosh, Grammar

and Kavya in the Gurukul Education center of his own uncle's home Pandit Dadhiram

Marasini who had been running the center after coming back to the village after
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accomplishing higher education. Tikaram got lots of inspiration from his own uncle

and started to compose the poems even at the age of 11. He returned to the village in

1929 A.D after completing his higher education and having lots of knowledge and

experiences regarding various subject matter from Banarasi. He began to be involved

in literary creation, writing the subjects like mathematics and astrology, Tika lekhan.

To sum up it can be clear that there is great significance of her husband

Tikaram who had taught Chandrakala from recognizing the letter to write the books.

In this way the writing of mathematics of Chandrakala began to move ahead.

Visit

During that period there was not such a tradition to go on a formal visit and

only the emperor and kings used to go on a visit, on the other hand there was no

facility of transportation. People would go on foot wherever they needed to go.

Likewise, while investigating more about the author, Nephew of Chandrakala replied

as follows;

"Although she did not have any experiences of formal visit, she had visited

many places with her husband such as Pokharathok and she had gone to Bardiya

when her husband was the teacher. She had travelled so many religious places with

her husband like Banaras, Badridham of India. Her picture can be found that was

taken when she had gone to Banaras with her husband, mother-in-law and her son

Madhav".

Rewards

Regarding the rewards and prizes there was no such a provision of awards at

that time. No importance was given to the person except Rana family. And there was

not a system of evaluation of any tasks, on the other hand she was the woman that was

beyond imagination to evaluate and award the females during that period.
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Chandrakala seemed to bring the knowledge of mathematics into reality among the

people instead of women empowerment and prestige. Even the male writers were

found in very rare number, Chandrakala stepped ahead in the field of mathematics

writing even after saving time from her household works should come to be the

indispensible matter. Her every Endeavour should deserve to be evaluated.

Inspiration and Impression

Chandrakala Devi was born in 1915 AD and she was married with Tikaram

Dhananjaya at the age of 7 years. She was very spry from the very childhood. She

seemed to be very inquisitive and curious to know the things around. She got lots of

opportunities to do other works besides her household works after her marriage when

she went to her husband's home at the age of 10 years. Her family was civilized and

educated as well as her husband had initiated writing poems at the age of 11 years.

Then after she was also inspired in the field of writing with the help of her husband.

She had written upadesh Chandrakala with the assistance of her husband. That book

is comprised of stories written in standard Sanskrit language as well as she had

written another book entitled as Shishubodha Tarangini during the very period.

That Shishubodha Tarangini was written in three parts; First, Second and

Third respectively but only the second part is available. Her husband was regarded as

the erudite person at that time. He had studied, taught and written so many books. He

had prepared Nepali Tika of Lilawati. Astrologist Durga Praasad Gautam had

informed Modanath Prasit that Chandrakala had created her book named Shishubodha

Tarangini on the basis of Lilawati.(Prasit, 2002)
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Masterpieces published by Chandarakala Devi (Prasit, 2002)

1. Upadesh Chandrakala (Part I)

Published date:-1934 A.D

Publisher: - Ba. Shivaprasad Radhoram, Gorkha Pushtakalaya, Ramaghat,

Baranashi

2. Shishubodha Tarangini(Part I &III) (Unavailable)

3. Shishubodha Tarangini(Part II)

Published date:-1933 A.D

Publisher: - Ba. Shivaprasad Radhoram, Gorkha Pushtakalaya, Ramaghat,

Baranashi

Printing: - Jyotish Prakash Press, Bishweshowergang Baranasi

Analysis and Interpretation of Shishubodha Tarangani

South Asia is one of the four early places where human evolution began as

like to Egypt, China, and Iraq. 5 or 6 thousand years ago India gradually shattered into

Asia and formed the Himalaya and Hinda Kush Mountains that almost block of India

from the neighboring area. Historians also archaeologists believe the Harappan

Civilization (Indus Valley Civilization) began around 3000 BCE in the Indus River.

The Vedas were first written down in a language called Sanskrit. Sanskrit was a

spoken language that was written down in diverse writing systems that developed

later on such as Devanagari (the early form of Hindi, Nepali language)

(http://en.wikipedia). Hinduism was an amalgamation/incorporation of beliefs and

practices from several sources. The discovery of the Indus Valley Civilization in the

nineteenth century revealed a sophisticated and long-forgotten ancient culture that

appears to have contributed to the development of the Hindu traditions (Shrestha

2014).
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Shrestha, (2014) in his book Philosophy of Mathematics mentions that

although the almost 3000 years old Vedas are mostly devoted to describing Gods and

Goddesses, it represents ancient civilization as well as shows the origin of

mathematics in such areas such as economic policy, algebra, geometry, astronomy

and so on. Sulva Sutra was developed in order to systematize geometrical knowledge

that was developed from Hindu practices needed in making bedi and fire places (agni

sthal) (Boyer, 1968)

Sulva Sutra was developed in order to systematize geometrical knowledge that

was developed from Hindu practices needed in making Bedi and fire places (Agni

sthal) (Boyer, 1968). Shrestha further writes that although the credit is given to the

seventeenth century scientists Newton and Leibniz in developing calculus, it has been

found that the development of fundamental ideas in calculus such as value of Pai (),

expansion of infinite terms of trigonometry was in existence before the second

century in Kerala (India). This shows the contribution of Hindu civilization in

mathematics. When talking about Hindu mathematics, Mahabir’s Jainism has also

played an important role in the sixth century. Similarly, great mathematician

Aryabhata systematized the then mathematical practices and created Aryabhttiya in

fifth century. Hindu civilization created great mathematical ideas and this has been

evidenced with the creation of Brahamagupta’s 'Bramha-sphuta-siddhanta' in eighth

century, BhaskaracharyaII’s Lilawati in the eleventh century, Ananda Guru in the

thirteenth century, Punya in the fourteenth century, Ramanuj in the seventeenth

century.

By following similar manner, Chandrakala Devi Dhananjaya had written

various books among them Shishubodha Tarangini is based on mathematics and

astronomy. However, she cited some content from aryebattiya, lilavati and Wyakta
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Chandrika (Prasit 2002). Furthermore, Shishubodha Tarangini was chiefly based on

the Wyakta Chandrika of Gopal Pande.

Modnath Prashit wrote "Chandrakala Devi Dhananjaya published this book

Shishubodha Tarangini for teaching mathematics and Jyotish specially to children".

The book named Shishubodha Tarangini is rarely found in the present time being

practiced in a reformed manner. The book is no more in practice these days, however,

the content of the book are still.

The researcher could not get original version of Shishubodha Tarangini

therefore unable to claim about the size however, it contained 80 pages. There is also

not a written preface, it is written Ba. Shiva Prasad Radhoram, Gorkha library,

Ramghat, Banaras city as publisher and has published in “Jyotish Prakash press,

Biswashowarganj Banaras.(Appendix-B)

In this book, we can see many mathematical problems related to unitary

method, profit and loss square root and cub root, HCF LCM, Fractions, Decimal,

simple interest, sequence etc. On the concern of other feature of the book, the

researchers see that this book started with

The first verse of this book is an invocatory verse on Lord Ganesha, Kul

debata, and other gods. It was customary in those days before the beginning of any

auspicious event.  We can see this type of customs  practiced in Lilavati, most popular

book of Hindu Mathematics written in eleventh century of BhaskaracharyaII and

Wyakta Chandrika, renowned book  of Nepal as well of India written by Gopal Padey

that were practiced in ninth century.

Firstly, she defines the various units of money which were in vogue during

those days.
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The above verse indicates the different measurement system in the past like

measures of gold. Here, although the weight is equal but  it is said that silver is 1

masa equals to  8 lal and 1 tola equals to 12 masa and on the other hand  gold is 1

masa equals to 10 lal and  1 tola equals to 10 masa. Likewise it is found that there is

less silver in lal in comparison to gold and in masa less gold in comparison to silver.

Likewise, there are given so many other units of measurements like the units

of length, measures of grain in volume and lastly the measure of time. This indicates

that the text is quite formal in treatment. It sets the character of the work not as an

abstract piece but rather one of practical significance in day-to-day applications

moreover, she justifies use of mathematics in everyday life. It clearly states that the

value of digits increase by a factor ten from right to left.

Contents of Shishubodha Tarangini

Shishubodha Tarangini mainly deals with what we call as `Arithmetic' in

today's mathematical parlance. It consists of 134 verses written in Nepali as well

Sanskrit in poetic form (terse verses). There are certain verses which deal with

number system, fundamental operation of mathematics, decimal and its operation,

fraction and its operation, interest, HCF, LCM, annuity, Profit and loss, unitary

Method, sequence and series etc. Moreover, it also includes certain elements of

algebra such as finding an unknown quantity subject to certain constraints using the

method of supposition.
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It means to say that a merchant bought 500 shawls costing Rs. 25 per shawl.

Among them, he sold 133 shawls costing Rs. 27 per shawl, 250 shawls costing Rs. 29

per shawl and he sold the remaining 117 shawls costing 33 per shawl, how much

profit did he get after selling all the shawls?

In summary content of Shishubodha Tarangini may written as

 Fundamental operation of mathematics

 HCF and LCM

 Fraction and Decimal

 Square and Square root, Cube and Cube root

 Unitary method

 Sequence  and Series

Fundamental Operation of Mathematics

Chandrakala Devi has presented the subject matter of her book from simple to

complex, problems are design to explore and developed creative and critical thinking,

problems are based on the surrounding and tried to connect mathematics to real life

context. To justify it broadly firstly she has generally introduced number counting,

addition and subtraction, multiplication and division as well as she has given the

problems having brackets. Like this
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She has justified the algorithm of addition after the function of brackets and after that;

she has clarified the process with the instances. She has not only applied this process

in addition but also in subtraction, multiplication and division that makes the students

or the readers easier to gain the mathematical knowledge. However, she has included

the significant process like simple to complex, chaining process in her book that made

the development of the eastern mathematics powerful independently like the western

mathematics.

HCF and LCM

Her book includes the topics related to HCF and LCM after addition,

subtraction, multiplication and division and the same process has existed even in this

era. It means to say that the book Shishubodh Taranginin's syllabus has been

considered to arrange its scope and sequence as well as it includes the psychological

aspects very well since the arrangement of the syllabus based on its scope and

sequence is time relativistic in modern time too. Let us discuss what sorts of problems

are presented about HCF and LCM:

Chandrakala, under the topic of HCF and LCM, has defined as follows:

If two or more than two variables are divided by a number without remaining is called

refraction and the highest number among that refraction is called HCF.
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If two or more than two variables divide any other svariables without remaining, the

smallest number among those variables is called LCM.

After the definition, she has literally presented the methods of computing HCF

and LCM in poetic form. Since there are various ways to compute HCF and LCM

included in her book. She has presented the computation of HCF and LCM as

follows:

It means that:

14 and 34 again 12 and 36 too

What is the HCF of that after counting?

Ans. HCF of 14 and 34

 
28

23414

 
12

2146

 

.

6

362



Here divided by 2 without remaining so 2 is the HCF

In the same way to calculate the HCF of 12 and 36, 12 is the HCF.
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Fraction and Decimal

After HCF and LCM Chandrakala has included fraction and decimal with their

operations like addition, subtraction, multiplication and division in her masterpiece. In

the book, Wyaktachandrika of Pd.Gopal Pande defined fraction as; when a quantity is

composed of one or more equal parts of the unit, its measure is called a factional

number and simply fraction (Pande, 1883). One of the examples is given like this:

It means to say that
1

1
12

12

12

3

4

4

3
 and

3

4
2

2

8

2

4

3

2


Next problem:

The above verse means to say, what is the sum of 7, 3.24, 0.75 and 0.051?

The verses are also quite poetic and beautiful. The use of poetic language

typically involves the use of such adjectives as, O! Auspicious girl, Oh Friend! Oh

Brother! My beloved, Nani etc. This clever use of language is partly teasing but also

engaging and challenging the students intellectually. This is quite contrasting to

modern mathematical text books, which are always in prose form and quite dry.

Square, Square Root and Cube, Cube Root

The first mathematics book written in Nepali language by Gopal Pande

named Wyakta Chandrika involves the arrangement of the contents and since it was

widely used and it was popular in the schools at contemporary age so it is seen some

influence in her book too. General introduction and the methods of calculating square,
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square root, cube, cube root is mentioned in Shishubodha Tarangini like Wyakta

Chandrika. Among them one is presented below.

The above given verse indicates: What is the square of 12, 297, 10003 and 92?

As similar to square and square root, Chandrakala presented problems related to

cube and cube root in her book.

Unitary Method

Generally, unitary method means technique of carrying out a calculation to

find the value of a number of items by first finding the cost of one of them. It sets the

tone of the work not as an abstract piece but rather one of practical significance in

day-to-day applications. Among the so many mathematics books of eastern Hindu

Philosophy, some are Aryabhattiya of fifth century, Brahamasiddhanta of seventh

century, Lilawati of Bhaskaracharya of eleventh century. Among these

aforementioned books Bhaskaracharya has talked about unitary method through

Lilawati. Unitary method is equally given the significant place in the modern time as

it was given in the ancient time (Kandel, 2015). Shishubodha Tarangini is no more an

exception. One of the examples is given as:
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Ram can do a piece of work in 8 days; so can Som in 6 days.

In what time will they do it if they work together?

Although she has not included about the separate chapter of simple interest and

compound interest in her book Shishubodha Tarangini, She seemed to have adequate

knowledge about simple and compound interest. She has clearly presented the

problems and solving methods of those problems regarding the interest. One of the

instances is presented as follows:

The above verse says: - What is the compound interest of the principal 350 with 8%

interest rate in 3 years?

To study the book Shishubodha Tarangini with deep inspection it is found that

there is not used the formula of calculating profit and loss as mentioned in present

mathematical text book of secondary level. Furthermore, in her book, the content like

profit and loss, use of percentage, concept of cost price are not mentioned but her

book includes the practical problems of profit and loss. The mathematical books that

were published during the contemporary period in Nepal primarily focused on solving

the practical problems instead of developing mathematical knowledge, which is also

mentioned by Kandel, 2015, Acharya, 2008.
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Sequence and Series

The concept of sequence and series are found to be mentioned in her book.

During the early thirties of the twentieth century, the books that were taught in Nepal

in Nepali language like Wyakta handrika, Bichitra Ganit, Ganit Sagar, Saral Ganit,

Gorkha Bijganit Kshikhya, arithmetica, Patiganit also do not include the concepts

like sequence and series. However, the book Shishubodha Tarangini is found to be

one step ahead in comparison with the books aforementioned regarding the matter of

sequence and series. She has presented the method of calculating sum of natural

number having the 'n' terms in a poetic form verbally.

She presented different formulas to compute sum of arithmetic series and

those formulas are arranged simple to complex manner. Firstly, she wrote the rules of

addition as:

Here, we cannot see any mathematical symbols and any numbers however, it gives

very appropriate formula to compute the sum of first 'n' natural number of a series. It

means:

Add one in the numbers of term and multiply by half of number of terms and it is the

sum of that series.

Mathematically it means:

If 1+2+3+4+…………+n is a series of first 'n' natural number.

Therefore, here total number of terms = n

Add one to the number of terms 'n', so it becomes (n+1) and need to multiply this term

(n+1) with half of total term i.e. n/2.
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According to the above sum of this series (n+1).
2

n
=

2

)1( nn
which is sum of first 'n'

natural number

Most common formula to compute the sum of natural number is also even exactly

appropriate nowadays. Moreover, she posed an example of series where such formula

can be used that means she wrote as follows:

The above verse says: It struck once when it was 1 o'clock, it did twice when was 2

o'clock. In this way how many times did it strike when it was 12 o'clock?

In addition to this, She computed above problem in this way:

Here, number of term=12

By adding 1 in this, we get 12+1=13 and  need to multiply half of number of term  i.e.

12÷2=6 so we get 13x6=78 or  1+2+3+4+5+6+7+8+9+10+11+12=78 which is the

sum of above problem.

Chandrakala has not only presented the formula of calculating the sum of first 'n'

natural number but also presented the formula of calculating the sum of the sequence

that is made of the sum of first 'n' natural number.

To clarify it in other way:

If sum of first one natural number = 1

Sum of first two natural number = 3

Sum of first three natural number = 6

………………………………… = 10

………………………………… = 15

………………………………… = 21

………………………………… = 28
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………………………………… = 36

………………………………… = 45

………………………………… = 55

………...………………………..=66

Sum of first 12th natural number = 78

To compute such series, she wrote:

There is not seen any mathematical symbol but verbally she expressed mathematically

Sum of first n(12) natural number 78
2

)1(


nn
by adding 2 in total number of  terms

i.e. (n+2)=12+2=14. and multiply with first n(12) natural number i.e. 78  
3

2n

=78
3

14
=364

The result of such computed will be the sum of series if this is divided by 3 i.e.

32

)2)(1(


 nnn

.It is a sum of addition. To compute such series, she wrote:

Firstly in this above verse she introduce basic formula to calculate sum of arithmetic

series when first term, last term, common difference, number of term are known as

last term (l)= nth term = tn=   adn 1 and adding first term a and divide by 2 i.e.

Sn=   dna
n

12
2

 or Sn =  al
n


2

She presented a example to clarify this formula:
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It means; A person gives four rupees in a first day to his priest the than he increased

five rupees per days. Calculate how much money did he gives up to fifteen days?

Moreover, she solves this problem as follows;

Here, first term =4

Common difference =5

Number of term =15

Here,   74470514115  this is last term (l)

Again, 74+4=78= 39
2

78
 this is midterm .Now 39 15 =585

also using above formula

Sn =  al
n


2

=  474
2

15
 = 78

2

15
 =15 39 =585

Most common formula to compute the sum of natural number which is almost

same as now a days. Moreover, in current textbook of secondary mathematics of

Nepal as well other SAARC countries we can see such mathematical problems related

to sequence and series as similar manner of Chandrakala's Shishubodha Tarangini,

this provided that  mathematical knowledge is discovered not invented because how it

is possible to remains same before 100 years and now a days .

In this way it is clear that she presented the formula of arithmetic series in poetic

version in a very marvelous way which proves that she was not only  expert in

mathematical knowledge but she seemed to be rich in creating the literature.

The book is written in a very simple way. It includes the subject matter

presented in it from simple to complex way. Arithmetic and Algebra related subject
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matters are included in this book. Before solving any problems, the rules for solution

are given in the chapter and after that, the problems are solved respectively. Another

good aspect of the book is that the same problem is solved by applying various

methods. This book includes both general and specific questions. This means it is not

easy to answer for which level of students the book is prepared. This is also not clear

for which grade the book is for.

The book has great significance in the present time because it provided the

basis as well as reference for the present day's teachers to devise mathematical books.

The books had been undertaken in order to supply a demand for an easy introduction

to elementary mathematical concepts for Nepalese students. At that time in Nepal,

few mathematics books in Nepali languages had been published on Mathematics and

desired to prepare new treatise on Mathematics which contained the mathematical

problems almost in verbal forms. Despite being the old book, it had got the content of

present time textbook. .  Nepali words have been used for questions in examples and

practice. For variables, we can see Nepali sounds and alphabets. This shows that the

Nepali-speaking students can benefit from the book. In the book, there are Nepali

units of measurement (Dam, Paisa, Lal, Masa, Mana, Pathi, Aana, Ropani, Mann,

Auns Angul, Bitta etc) and practical problems, which shows the formation of original

questions by the author.

The book had followed the scientific way of presenting the each question from

easy to difficult, concrete to abstract. It had been seen that this book tried to develop

and kept latest pedagogical principals on mathematics.  All sorts of questions are

gathered together in a same place where as the book is strong in providing answers

too to facilitate the students. Chandrakala had used her own verity of symbols of

words of typical Nepali languages. The questions had been given in arbitrary forms so
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it is useful. To quote the weakness, all sorts of questions are gathered together in a

same place where as the book is strong in providing questions and their solving too to

facilitate the students.

She used verbal problems in slokas form, which were based on mathematical

formulas. She used an advanced learning theory induction like to find the sum of

natural numbers. Therefore, she has better knowledge of teaching and learning theory.

Thus, she has advanced pedagogical concept for learning and expressing such concept

through her book Shishubodha Tarangini.
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Chapter V

SUMMARY, FINDINGS, CONCLUSION AND IMPLICATIONS

This chapter encapsulated all the major finding in precise form on the basis of

analysis and interpretation of the data. It also deals with implications, which are made

on the basis of summary and conclusions discovered form the study.

Summary

The first book of mathematics written in Nepali language is found to be

Wyakta chandrika and it was published in 1883 A.D. This book was based on the

Lilawati of Bhaskaraacharya. The mathematician and teacher pd. Gopal Pande wrote

this book. This book contains numerous problems dealing with favorite topics of

hindu mathematics; linear and quadratic equation, geometric, progression, surds,

Pythagorean triads, both determinates and indeterminate simple menstruation,

arithmetic and geometric progressions and others. Other famous and scalars and

writers in mathematics were Nuru Datta Pande, Master Merunath Pande, Kabiraj

Pande , Ganga Prasad Shrestha. During that time one Nepali lady Chadrakala Devi

Dhananjaya has written Shishubhodha Tarangini in slokas form which was published

in 1933 A.D. She has been supposed to be the first Nepali lady writer of mathematics

book and teacher in Nepal who had a sound knowledge of mathematics at that time.

No Nepali lady mathematician has been seen before and after her as a single writer of

mathematics book.

In the history of Nepalese Mathematics the first woman mathematician, writer

and teacher Chandrakala was born in 1915 A.D. She was born as the fourth daughter

of her father Himlal Paudel and mother Kunta Devi Paudel of Arghakhachi district.

She got married at the age of 7 years with Tikaram Dhananjaya the youngest son of

father P. Ekadev Marasini and mother Narayani Marasini resident of the same district
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Arghakhachi. Her own family environment as well as the family environment of her

husband influenced her since she had gone to her husband's home at her early age.

Her husband has commenced writing poems at the age of 11years. After the

accomplishment of his study, he had started to teach in his own village and had

initiated to write various books. Her husband encouraged her from recognizing the

letters to book writing. She became successful in writing the book entitled as

Shishubodha Tarangini by utilizing the family environment and the cooperation as

well as the company of her husband.

Findings

Through the study of biography of Chandrakala Devi Dhananjaya, her

contemporary and analysis of Shishubodha Tarangini the following results are the

major finding of the study:

 She got inspiration in writing from her own family although she got married at

her early age. Her husband was the writer who had started writing poems at

the age of 11years. He was Madhyama (I.A.) holder from Sanskrit in

qualification however his major interest was in Mathematics and astrology. In

this way she could write the book by the assistance and company of her

husband.

 Although Chandrakala did not taken any formal education, her husband had

taught and assisted her from recognizing the letters to book writing as well as

she was  encouraged to write the book by the help of her family. It was found

that Chandrakala used the local terms in measurement like Mana, Pathi, Aana,

Ropani, Auns, Paisa, Gadda,Tola,Angul, Bitta etc. are used which has also

provided evidence the use of ethno-mathematical concepts.
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 Inspiration and encouragement can be found to learn mathematics in the book

of Chandrakala Devi Dhananjaya.

 Pedagogical expression like simple to complex as well as examples to problem

solving procedure can be found.

 Inductive method to be found in her book Shishubodha Tarangini.

 In 1933s, practical mathematics was practised which was mainly based on

daily activity.

 It was found that the book provides a solid base for the growth of individual

learning. Moreover, it contains the mathematical problems which are still in

modern curriculum of six to ten class of Nepal.

 She expressed her mathematical problems-answer in poetic form.

Conclusion

In conclusion, the focus of the study has to highlight the contributions of

Chandrakala Devi Dhananjaya in Nepalese mathematics through her book named

Shishubodha Tarangini. Chandrakala who was born in 1915A.D had not taken any

formal education. It was less even for the male to take formal education and education

for the girls was beyond the expectation. Although it was very much convenient for

her in the field of writing because of her educated and civilized family. Chandrakala

got lots of inspiration and opportunities to learn about various things from the

education of her husband. Her husband Tikaram Dhanjaya had studied the Chandi,

Veda Kosh, Grammar and Kavya in the Gurukul Education center of his own uncle's

home Pandit Dadhiram Marasini who had been running the center after coming back

to the village after accomplishing higher education. Tikaram got lots of inspiration

from his own uncle and started to compose the poems even at the age of 11years

Although Tikaram was the Madhyama (equivalent to I.A) holder in the Sanskrit
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Grammar, his intense interest was in the self-study of mathematics and astrology so

he started to teach the very subjects in his own village khidim. This became the reason

for Chandrakala that she also gained knowledge from her husband since the person is

tremendously affected by his/her surrounding atmosphere. Her husband besides

teaching, used to translate the famous epics and other various books of Sanskrita,

write mathematics and books concerning astrology and he used to teach other subjects

and prepare the horoscopes of the people. Chandrakala had also learnt the basic things

till that time. Then she also started to write the books with the assistance of her

husband and engaged in teaching profession.

The book Shishubodha Tarangini is no more in practice these days, however,

the content of the book are still being practised in a reformed manner. The researcher

could not get original version of Shishubodha Tarangini therefore unable to claim

about the size however, it contained 80 pages. The letters inside the books were

visible, large enough to see, understandable, compressive and written in Nepalese

languages with few Sanskrita languages as well. Some vocabulary are not today's

fashion however, these can be understood. It started with remembrance of god

Ganesha,and Home god as it was customary in those days and till now before the

beginning of any auspicious events. Moreover, Shishubodhani Tarangini mainly deals

with what we call as `Arithmetic' in today's mathematical fashion. It consists of 134

verses written in Nepali in poetic form (terse verses). There are certain verses which

deal with algorithm for adding, subtraction, multiplication, division, LCM and HCF,

square root and cub root, Fraction (adding, subtraction, multiplication, and division),

Decimal system, Rule of three, simple interest, unitary method and sequence and

series.
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To sum up, Shishubodha Tarangini includes the questions that are clear

although they are in Sanskrit term as well as it contains the words like Nani,Babu,Oh!

etc. This book focuses on arithmetic along with menstruation, simultaneous equations

in addition to, we cannot see a problem of geometry. This book is practised as the text

book because it contains so many examples that lead to various questions and

eventually the solution to those questions. Furthermore, it contains the problems to

modern curriculum of classes from six to ten.  Although there is no declaration that

for which propose text book had been written and if it was prepared for academic

purpose we could get acknowledged for that level.

By means of publishing the book, she had played the great role in the

development of mathematics. On the basis of the study, interview and analysis

Chandrakala Devi's contribution in Nepalese Mathematics through her book could be

drawn as follows:

 It was presented simple to complex form.

 It bridged the gap between ancient and modern mathematics.

 It was a practical mathematics since it was based on daily activities.

 It supplied the lack of mathematics book in Nepali language.

 It provided the basis and reference to write mathematics book nowadays.

 It enhanced a culture of writing mathematics book in Nepalese language.

 Her book based on teaching-learning theory like inductive method,problem

solving method.

Last but not the least, her book had been proved as a milestone in the scenario

of Nepalese mathematics.
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Implications

This is a biographical and content analysis related study. According to the

findings and conclusions of the study, some implications of this study are pinpointed.

The following are the implications of this study:

 Biography of Chandrakala Devi Dhananjaya and her contribution in Nepalese

mathematics could be helpful to study further Nepalese mathematicians and

their contributions in different aspects.

 Biography of Chandrakala Devi Dhananjaya and her contribution in Nepalese

mathematics could be paramount to recognize Nepal in the international context

of mathematics.

 Through the findings and conclusions of this study, other researchers could be

curious to search and documenting the mathematical creations of other Nepalese

people

 The findings and conclusions of this study could urge other researchers to

conduct the research work on the Nepalese history of mathematics and its

usefulness in nation's development.

 By knowing the importance of classical mathematics, government and policy

makers should formulate different policies for the preservation and development

of classical mathematics
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Appendix A

Chandrakala Devi Dhananjaya and Her Contribution in Mathematics

Sample Interview Questions for Her Family Member

I. Describe her family life in detail.

II. Please explain early childhood of Chandrakala Devi Dhananjaya.

III. Briefly recount birth, birth of her siblings.

IV. Mention her Marriage.

V. Her husband's death and its impact on her further life

VI. Do you have any idea who supports her writing in mathematics?

VII. What were her desires and wishes?

VIII. How many places did she visit?

IX. Please mention her educational status.
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Appendix B

Some pages of Shishubodha Tarangini
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