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Editorial e

Our objectiveof publishing the “Bulletin” is to popularization of
mathematical thoughts and views for the people of all categories to get the
beauty, attractiveness and some depth of Mathematics.

The present ongoing hard scenario of the world due to the pandemic
COVID-19, itwas very hard to publish the present volume of the Bulletin of
the TMS. In this period when work from home was the only possible way of
completing our tasks, itis the person Dr. Jaydip Bhattacharya, GS, TMS
whose utmost help make this possibility of publication of this present volume.
So,in beginning | covey my sincere gratitude to him for this kindness.

This fortieth volume is comprised of some popular articles, question
paper of RMO-2019 with solution, question paper of INMO-2020, results of
different examinations conducted by TMS during the session 2019-2020.
The annual report 2018-19 of the General Secretary, TMS and the audit
report of the Treasurer, TMS of the period 2018-19 also included in this
volume of the Bulletin.

We convey our special thanks to all those who come up with their
innovative ideas and supporting attitude for publication of this current volume.

S. Bhowmik
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Report on the outcome of the

NATIONAL CONFERENCE ON VEDIC MATHEMATICS INCLUDING

ANCIENT INDIAN MATHEMATICS (UP TO 1200 AD),
December 28-29, 2019
organized by the Tripura Mathematical society.

The proposal for organizing the “National conferenceon vedic mathematics

including ancient indian mathematics (up to1200 AD)during December 28 -
29, 2019" was approved by the “the Extended Executive Committee Meeting
of Tripura Mathematical Society” held on 19.07.2019.

The objective of the Tripura Mathematical Society(TMS) is follows:

1

2.
3.
4
5

© NS

Eradication of Mathematics phobia, if any, among learners.

To create interest about Mathematics among the learners

To inspire students to have joy of learning Mathematics.

To unfold beauties, excitement and fun in Mathematics.

Promotion and creation of awareness of Mathematics & Mathematical
studies amongthe learners & teachers.

To identify a group of talents in mathematics.

To motivate teachers to have pleasure of teaching Mathematics.
Creation of research environment in Mathematics in Tripura.

To highlight rich Indian heritage and culture of Mathematical Sciences.

Tripura Mathematical Society, performed periodically the objective 9, to
highlight rich Indian heritage and culture of mathematical sciences along with
other objectives.

1.

2.

3.

Seminar on History &

Philosophy of Science December 2-3, 1995
Seminar-cum-Workshop on

Vedic Mathematics April 22- 23, 2005
National Conference on Ancient

Indian Mathematics February 8-9, 2014

In December 2019 we have also organized thefollowing conference with

partial support from CSIR.

4.

National Conference On Vedic
Mathematics Including Ancient Indian
Mathematics (up to 1200 AD) December 28-29, 2019
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PLAN OF WORK

The organizer have planned to invite few renowned mathematicians from
different parts of India and will bear their travel expenditure inside India to
Agartala. Some renowned mathematicians from the country will also be invited
and for the retired persons, travel cost will be included in the budget.

The main invited lectures of the conference will be common in the different
topics of Vedic Mathematics and the Ancient Indian Mathematics, so that each
and every participant can listen to their lectures.

The organizer have planned to have a session in the evening in which the
participants, mainly students will get a chance to interact with the reputed
mathematicians and will know about various prospects is the field of Vedic
mathematics and its applications and scope for working with mathematicians
from abroad.

There were 119 registered participants (along with some non-
registered)which includes contributory participants talks and 20 Invited speakers
from the country which includes the following reputed persons outside of Tripura:

.
)
=

1. Prof. Soma Basu, Rabindra Bharati University, Kolkata, West Bengal
2. Sri Ullash Narayan Behara, DRDO,Chandigarh, Punjab

3. Dr. Mata PrasadJaiswal, Uttar Pradesh

4. Dr. Satyabachi Sar, Kolkata, West Bengal.

There were several student speakers from different colleges and schools
form Agartala also in the conference.

We invited morelnvited speakers from the reputed organizations from
different parts of India, but they could not come due to lack of travel support.

The Conference was inaugurated by Prof. A. Saha, Ex VC, Tripura Central
University and Vice-Chairman, Higher Education, Govt. of Tripura.

There were Prof. M.K.Sing, VC(acting) of Tripura University (Central) and
Prof. S. Poddar, VC, MBBUniversity, Tripura graced the occasionas Guest of
Honor.

In the inaugural address byHonorable Prof. A. Saha, Ex VC, of Tripura
University, who talked about the importance of the Vedic Mathematics in every
aspect of daily life and urged that its promotion is necessary for the benefit of
the society. This conference is a step ahead in this direction and wished that
there will be fruitful discussions and suggestion in the two days among the
participants.

15
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ACHIEVEMENTS OF THE SOCIETY

Since its inception, the members of the Tripura Mathematical Society
motivated young talents of the North-East region, inparticularfrom Tripura, for
perusing different activities in mathematics and its applications. We invited
also reputed and renowned Mathematicians from the country and abroad as
speakers in several occasion.

THE BENEFICIARIES

This National Conference invited reputed and renowned Mathematicians
from the country for participation. As a result of which the students, young and
enthusiastic researchers from the North-East region, in particular Tripura will
get an exposure from them. During the conference they will get chance to interact
with them, so that they will know not only about the thrust area of research but
also about the scope and future prospect of mathematical science research in
our country and abroad. This will help in motivating the young minds to build
their future. They can avail the opportunities available in foreign Universities
and Institutions.

EXPECTED OUT PUT

It is expected that the exposure to the national community will have greater
impact in the future of the young of the North East region and the country as a
whole. After the conference, when they return back to their respectiveplaces,
they will be in regular touch with each other. Some of them will get a chance to
have collaborate research work.

It is planned to bring out the talks and the papers presented in the
conference in the form of a Proceeding. One of the school student participants
asked, “Why Vedic Mathematics has not been included in the school syllabus?”
In an answer to this question, it was replied that Government at the National
level is thinking about such provision in future.This tells about the interest and
impact about the theme of the Conference among the young generation of our
country.

RECOMMENDATIONS.

The Valedictory function was organized on December 29, 2019 at 4.00 PM.In the
valedictory function, the participants expressed their great satisfaction by
attending such conference. At the end in the organizing committee meeting
including the Invited speakers, it was decided that at frequent interval such type
of Conferences (National or International) should be organized by the Tripura
Mathematical Society. This will bring the mathematicians of Tripura,particularly
the younger generation to the international and national level. They will get
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exposure to the national/international community also.In this all participants were
received Certificates from organizers.

Some of the photographs are attached here:

Part of the Participants

At the Dias on
Inaugural Session

Group Photo of
the Participants
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DIFFERENT COMMITTEES OF THE
NATIONAL CONFERENCE
ON VEDIC MATHEMATICS including
ANCIENT INDIAN MATHEMATICS (upto1200 AD)
December 28 - 29, 2019

GENERAL CHAIR

CONFERENCE CHAIR

ORGANIZING SECRETARY

JOINT ORGANIZING SECRETARY
FINANCE CHAIR
ARRANGEMENT

Inaugaration and Reception

REGISTRATION

PUBLICITY

Dr. Premtosh Mujumdar
President, Tripura Mathematical Society

Prof. Rabi Nanda Bhaumik
Rtd. Professor of Mathematics, TU
Ex-President, Tripura Mathematical Societ

Dr.Jaydip Bhattacharya
General Secretary, Tripura Mathematical Society

Mr.Prasenijit Roy, Dr.Subrata Bhowmik
Dr. Runu Dhar

Sri Gautam Das, Sri Anjan Biswas, Sri Abhijit Paul
Sri Manimoy Pal

Dr.Shouvik Bhattacharya, Smt. Madhumita Chaudhury
Dr.Asish Bhattacharya, Dr.Subhendu Banik
Smt. Nirupama Pal

Smt. Nilima Chakraborty, Smt. Swapna Das
Smt Lipika Saha, Dr. Jhilly Choudhury
Smt. Sipra Roy

Sri Snehanshu Chakraborty, Sri Manoj Debnath

NATIONAL ADVISORY COMMITTEE

Prof. Ramesh Ch. Pandey, V.C., L BLRS.Skt. Vidyapith, New Delhi

Dr.Amartya Kr. Datta, ISI, Kolkata, Sri V. G. Unkalkar, Bangalore,

Sri Man Kr. Chakraborty, Kerala, Prof. Tarini kr. Datta, Rtd, Gauhati Univ., Assam
Prof. Partha Sarathi Mukhopadhyaya, Kolkata, W.B.,Dr. S. Sar, Kolkata, WB

Dr. M.P. Jaiswal, UP, Prof. Sitanath Dey, Kolkata,WB,

Prof. A. Mukherjee, Tripura University

Prof. B. C. Tripathy, Tripura University

LOCAL ADVISORRY COMMITTEE
Dr. S. Bhattacharya (Halder), VP, TMS
Dr.Debashish Bhattacharya,NIT,Agartala

Dr.Uttam Bera, NIT, Agartala

Dr. Baby Bhattacharya,NIT, Agartala
Dr.Shyamal Debnath, Tripura University
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THE GREAT BERNOULLIFAMILY

Dr. Premtosh Majumder
President

Tripura Mathematical Society
Ex. Controller of Examinations,
Tripura University

The first known member of the Bernoulli family was Leon Bernoulli. He was
a doctor in Antwerp which at that time was a part of Spanish Netherlands in the
early part of sixteenth century. His son Jacob migrated to Frankfurt, Germany in
1570 to escape from the Spanish persecution of the protestants. Jeacob’s grandson,
a spice trader also named Jacob moved to the free city of Basel, Switzerland in
1620 and was granted citizenship in 1622. Their family till now is not mathematics
oriented, rather engaged in spice business. His son Nikolaus (or Nicolaus 1623-
1708). Leon’s great-great-grand son had four sons among of which Johann and
Hieronymus became the progenitors of the greater and lesser branches of the family
respectively. Two of them became the most influential mathematics experts in the
academic community but hostile to each other. It is to be mentioned that many
members of the Bernoulli family were bearing the same name.

Sons of Nikolaus were as follows :

1. The first son Jacob Bernoulli, also known as James (or Jacques) was born
on Dec. 17, 1654. He was a great mathematician after whom Bernoulli numbers
are named. He was the author of a text book named Ars Conjectandi on early
probability theory. He was one of the earliest to realize how powerful as an instrument
of analysis was the infinitesimal calculus and he applied it to several problems in
his works.

Jacob Bernoulli’'s book “The Art of Conjecture” was published posthumously
in 1713, consolidated existing knowledge on probability theory and expected values
as well as adding personal contributions such as his theory of permutations and
combinations, Bernoulli trials, Bernoulli distribution and some important elements
of number theory, such as Bernoulli numbers sequence. He also published papers
on transcendental curves and became the first person to develop techniques for
solving separable differential equations — the set of non linear not solvable differential
equations now named after him. He discovered polar co-ordinates — a method of
describing the location of points in space using angles and distances. He was the
first to use the word ‘integral’ to refer to the area under a curve.
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Jacob Bernoulli also calculated the approximate value of the irrational number
‘e’ while exploring the compound interest on loans. If compounded at 100% interest
annually, | dollar becomes 2 dollars after one year; when compounded semiannually
it produces 2.25 dollars, compounded quarterly 2.44 dollars, monthly 2.61 dollars,
weekly 2.69 dollars, daily 2.71 dollars etc. If it were to be compounded continuously
then One dollar would tend towards a value 2.7182818.... dollars after a year, a
value which become known as ‘e’. Algebraically it is the value of the series ...

3143 13 i3

In 1655 John Wallis (1616-1703) used the symbol ‘ o0’ to represent infinity in
his Arithmetica Infiniforum. But this was not used further until 1713 when James
Bernoulli used it in his Ars Conjectandi. This sign was sometimes used by the
Romans to denote the number 1000 and it has been conjectured that in later period
led to its being applied to represent any large number.

2.  The second son Nicolaus Bernoulli (1662 — 1716) was a painter and a municipal
councillor of special dignity of Basel. He did not study mathematics like his other
two brothers Jacob and Johann.

3.  Johann Bernoulli was born at Bale on August 7, 1767 and died there on January
1, 1748. He is also known as Jean. He was a mathematician who adopted infinite
simal calculus at its early stage. He did not do very well in the spice business. At the
age of sixteen he entered the university of Bale and studied medicine. He requested
his elder brother Jacob to teach him mathematics. After two years under the
successful guidance and tutelage Johann become his equal. At first Jacob had no
problem in teaching his younger brother Johann. As time went on, the Bernoulli
blood began to boil. Johann’s ego was getting larger for which he began to boast of
his works and at the same time he belittled his elder brother Jacob. As a result the
elder brother was so anger he made crude comments about Johann’s abilities.
Jacob referred to him as a student repeating what the teacher taught him in other
words a parrot. Jacob and Johann went back and forth with comments in the
academic community which developed a notorious reputation of their family
togetherness.

Despite family problems, Johann was an excellent mathematician. He was
however the most successful teacher of his age and had the faculty of inspiring his
pupils with almost as passionate to zeal for mathematics as he felt himself. The
general adoption on the continent of the differential rather than the fluxional notation

was largely due to his influence. He used calculus to solve problems on the laws of
gravitation which Newton failed to solve. By using different techniques he made

many discoveries in calculus.
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In 1695 Jacob was on the chair of mathematics in the university of Bale. Johann
wanted that chair for himself but he was offered a chair in Holland. He promised not
to come back to Bale. About 1705 Johann’s father-in-law was in the dying condition.
He expressed his last desire to see his daughter and grand children for the last
time. So Johann decided to return to Bale. While travelling towards Bale Johann did
not know that his elder brother Jacob died of tuberculosis. Once he realized of his
brothers death, Johann took the chair of his elder brother.

Johann received a taste of his own medicine though when his student
Guillaume de 'Hospital published a book in his own name consisting almost entirely
of Johann’s lectures, including his now famous rule about 0 — 0, a problem which
had dogged mathematicians since Brahmagupta'’s (598-670) initial work on the rules
for dealing with zero back in the seventh century. This showed that 0 - 0 does not
equal zero, does not equal 1, does not equal infinity and is not even undefined but is
indeterminate, meaning it could be equal to any number. The rule is still usually
known as I’Hospital’s rule and not Bernoulli’s rule.

Despite their competitive and combating personal relationship both the brothers
Jacob and Johann had a clear aptitude for mathematics at a very high level and
constantly challenged and inspired each other. They established an early
correspondence with Gottfried Wilhelm Leibnitz (June 21, 1646 — Nov. 14, 1716)
and were among the first mathematicians to not only study and understand
infinitesimal calculus but to apply it to various problems. They became instrumental
in disseminating the newly discovered knowledge of calculus and helping to make
it the cornerstones of mathematics it has become to-day.

But they were more than just disciples of Leibnitz and they made their own
important contributions also. One well known and typical problem of the day to
which they applied themselves was that of designing a sloping ramp which would
allow a ball to roll from the top to the bottom in the fastest possible time. Johann
Bernoulli demonstrated through calculus that neither a straight line nor a curved
ramp with a very steep curved ramp known as brachistochrone curve, a kind of
upsidedown cycloid, similar to the path followed by a point on a moving bicycle is
the curve of quickest descent. This application was an example of calculus of
variations, a gerneralisation of infinitesimal calculus that the Bernoulli brothers
developed together and has since proved useful in fields as diverse as engineering,
financial investment, architecture and construction and even space travel.Johann
also derived the equation of catenary curve such as that formed by a chain hanging
between two posts, a problem presented to him by his elder brother Jacob.

In the interval between 1677 and 1704, the Leibnitzian calculus had been
developed into an instrument of real power and easy applicability on the continent
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largely through the efforts of Jacob and Johann Bernoulli’s while in England owing
to Newton’s reluctance to share his mathematical discoveries freely the calculus
was still a relatively untried curiosity.

4. Hieronymus Bernoulli (1669 — 1760) : Much is not known about him. It is
speculated that he was engaged in looking after the spice business of the family
instead of practicing mathematics.

In addition to Jacob and Johann the Bernoulli family of mathematicians is
generally taken to include (i) Nicolaus | Bernoulli (1687 — 1759), son of Nicolaus
was a Mathematician who worked on curves, differential equation and probability
theory. He was the originator of St. Petersburg Paradox.

(ii) Nicolaus Il Bernoulli (1695 — 1726) was the son of Johann. He lived for a very
short period. He could not show his brillince. (iii) Daniel Bernoulli, son of Johann
was born on 7" Feb., 1700 and died on 17" March, 1787 in Bale. Johann was
determined to make Daniel a merchant. He tried to Convince Daniel that there is no
money in mathematics. Daniel was a natural philosopher who applied mathematics
in his works. Like a Bernoulli, Daniel did not want to study business of course
Johann’s stubbornness made Daniel to study medicine and he applied mathematical
physics to it for which he received a medical doctorate. He also developed the
theory of hydrodynamies. He analysed the flow of water from a hole in a container.
He developed Bernoulli equation which defines a relation between pressure and
density of a fluid at a point. He was the first person to realize the concept of expected
utility of resolving the St. Petersburg paradox. Daniel travelled to Danzig, Humburg,
Holland and Paris. He worked mostly in venice and St. Petersburg. He requested
his father Johann to come home. But his father denied. Instead he sent his best
student Leonhard Euler (1707-1783) to work with him. Euler was contemporary to
Daniel and became a very good friend. Euler is regarded as one of the best
mathematicians of all times. Daniel and Eular worked together in St. Petersburg on
the vibration and frequency of sounds by using musical instruments. In 1734 Daniel
returned to Bale and entered a contest in Paris Academy for his ideas on astronomy.
His father, Johann also entered at the same time and they jointly won the Grand
Prize. Johann’s ego could not stand being pronounced as an equal to his son. So
he banned Daniel from his house. Johann went still further. He stole one of Daniel’s
papers and submitted the same in his name. At one point Johann published a book,
based on Daniel's work even changing the date to make it look as though his book
had been published before his son’s. Daniel’s earliest mathematical work was the
“Exercitations” published in 1724 which contains the solution of the differential
equations proposed by Riccali. Two years later, he pointed out for the first time the
frequent desirability of resolving a compound motion into motions of translation and
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motions of rotation. His chief work is his “Hydrodynamica” published in 1738; it
resembles Lagranges’ Macanique Analytique in being arranged so that all the results
are consequences of energy. This was followed by the memoirs of Euler and
Maclaurin, a prize was awarded by the French Academy; these three memoirs
contain all that was done, on this subject between the publication of Newton’s
principia and the investigations of Laplace. Danial also wrote a large number of
papers on various mechanical questions especially on problems connected with
vibrating strings and the solution given by Taylor and D’Alembert. He is the earliest
writer who attempted to formulate a kinetic theory of gases and he applied the idea
to explain the law associated with names of Boyle and Mariotte.

Several more later prominent scholars from Bernoulli family are also
descendent from the family include the following :

1. Johann Jacob Bernoulli (1831 — 1913) was an art historian and archaelolgist.
He was noted for his Romische Ikonographic 1882 onwards on Roman imperial
portraits.

2. Elisabeth Bernoulli (1873 — 1935) was a strong supporter of women'’s voting
right. She was a campaigner against alcoholism.

3. Hans Bernoulli (1876 — 1959) was an architect and designer of the Bernoulli
hauser in Zurich.

The surname survives in Switzerland with ten entries in the whitepages for
the city of Basel as of 2018.

Probably the most striking case history is that of the Bernoulli family which is
three generation produced eight mathematicians, several of them outstanding who
inturn produced a swarm of descendents about half of whom were gifted above the
average and nearly all of whom, down to the present day, have been superior human
beings. No fewer than 120 of the descendants of the mathematical Bernoulli's have
been traced geneologically and of this considerable posterity the majority achieved
distinction - sometimes amounting to eminence in the law, scholarship, science,
literature, the learned professions, administration and the arts. None were failures.
The most significant thing about a majority of the mathematical numbers of this
family in the second and third generations, is that they did not deliberately choose
mathematics as a profession but drifted to it out of very strong attraction. As the
Bernoulli family played a leading part in developing the calculus and its applications
in the seventeenth and eighteenth centuries, they must be given more than a passing
mention in even the briefest amount of the evolution of modern mathematics. The
Bernoulli family is unique of its kind. The world of mathematics will be emensly
benefited and developed by the emergence of such families.
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On St. Petersburg Paradox :

A statement which is apparently self contradictory but is at bottom true is
called a parax. Some examples of paradoxes are D’Alembert paradox in
hydrodynamics, Russell, cantor, Burali-forti Paradoxe, in set theory.

Since its inception probability theory has provided key insight for those
interested in quantifying risk. It has allowed statisticians, actuaries and others to
collect statistics in the real world and then make useful inferences regarding the
underlying distribution being sampled. The St. Petersburg Paradox in a famous
probability paradox discussed in a series of letters in 1713 by Nicolaus Bernoulli. It
is related to the game of gambling. In it the gambler flips a coin until he receives his
first tail or head as the case may be. The distribution of how many flips it will take
follows a geometric distribution with probability one half. The paradox is created
due to the fact that the person offering this game to the gambler will have to pay out
two dollars for the first flip and then twice as much for each successive flip required.
By multiplying every outcome by its corresponding probability the expected value is

Rkl fk

The paradox arises from the dlscrepency between the expected value often
thought of as the fair value for a game in probability theory and the one experienced
in practice. Clearly this game is not worth an infinite amount to the gambler since
he is unlikely to receive more than a modest gain and certainly a finite one. Many
researchers modelled the sample distribution of St. Petersburg Paradox mean. The
researchers are dealing with the problem from different angles of view.
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THREE WOMEN CREATE HISTORY IN MATHEMATICS

Rabi Nanda Bhaumik

Emeritus Fellow (UGC)

Rtd. Professor of Mathematics, Tripura University
President, Fuzzy and Rough Sets Association
Ex-President, Tripura Mathematical Society
rabi.nanda.bhaumik@gmail.com

INTRODUCTION

We know that there is no Nobel Prize in mathematics. But for decades,
the most prestigious awards in mathematicsare the Fields Medals, and Abel
Prize.

John Charles Fields of Canada, proceeded with the planningthe award
of medal in Mathematics, but died in 1932. Just before his death, he made a
will funding an amount for the medal.First the medal was awarded in 1936, it
was reintroduced in 1950 for those who are 40 or younger and has been awarded
every four years. Maryam Mirzakhani was the only woman to receive a FIELDS
MEDAL in 2014.

The ABEL PRIZE recognizes contributions to the field of mathematics
that are of extraordinary depth and influence. Itis presented annually in Oslo by
the Norwegian Academy of Science and Letters. Karen Keskulla Uhlenbeck
is the first woman awarded the Abel prize in 2019.

The SHANTI SWARUP BHATNAGAR PRIZE is announced every year
on 26 September to celebrate the Council of Scientific and Industrial Research’s
Foundation Day. This prize is given out to recognize a handful of scientists and
researchers across many disciplines for having made outstanding contributions
to science and technology in India. Dr. Neena Gupta of ISI, Kolkata, has
createdhistory by becoming youngest recipient of the Shanti Swarup Bhatnagar
Award in Mathematical Sciences, the Highest Honour in Indiain 2019..

1. K. K. Uhlenbeck, First woman to win the Abel Prize in 2019

His Majesty King Harald V awarded the Abel Prize for 2019 to Karen
Keskulla Uhlenbeck, the laureate at the award ceremony in Oslo on the 21+ of
May 2019, for her pioneering achievements in geometric partial differential
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equations, gauge theory and integrable systems,
and for the fundamental impact of her work on
analysis, geometry and mathematical physics.

The woman behind the numbers

The recognition of Uhlenbeck’s achievements
should have been far greater, for her work has
led to some of the most important advances in
mathematics in the last 40 years.”

Karen Keskulla Uhlenbeck Today, Uhlenbeckis Senior Research Scholar
at Princeton University as  well as Visiting Associate at the Institute for
Advanced Study (IAS). She is one of the founders of the Park City Mathematics
Institute at IAS, which aims to train young researchers and promote mutual
understanding of the interests and challenges in mathematics.

As a P (K 51 child she
_ The recognition of Uhlenbeck ’
loved reading . and dreamed
of becoming sachievements should have been far a

scientist.She | reater, for her work has led to some of | is aisothe co-
founderofthe | the most important advances in||Institute’s
Women and | mathematics in the last 40 years.” — Jim | Mathematics

program | gl Khalili, Royal Society Fellow. (WAM),
created in 1993 to
recruit and empower women to lead in mathematics research at all stages of

their academic careers.

“Karen Uhlenbeck receives the Abel Prize 2019 for her fundamental work
in geometric analysis and gauge theory, which has dramatically changed the
mathematical landscape. Her theories have revolutionized our understanding
of minimal surfaces, suchas those formed by soap bubbles, and more general
minimization problems in higher dimensions.” — Hans Munthe-Kaas, Chair of
the Abel Committee.

She is also the co-founder of the Institute’s Women and Mathematics
program (WAM), created in 1993 to recruit and empower women to lead in
mathematics research at all stages of their academic careers.As Dr. Uhlenbeck,
she was a role model for women who followed her in mathematics.

Filling the analyst’s toolbox : Uhlenbeck developed tools and methods
in global analysis, which are now in the toolbox of every geometer and analyst.
Her work also lays the foundation for contemporary geometric models in
mathematics and physics.
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Karen Keskulla Uhlenbeck has become the first woman to be awarded
the Abel Prize, one of the world’s most prestigious international mathematics
awards.The jury cited Keskulla Uhlenbeck’s ‘fundamental work in geometric
analysis and gauge theory which has dramatically changed the mathematical
landscape’. Dr. Uhlenbeck helped pioneer geometric analysis, developing
techniques now commonly used by many mathematicians.

Karen Uhlenbeck published many of her major papers in her late 30s and
received a MacArthur Fellowship in 1983. In 1983, at 41, she received
broader recognition with a MacArthur Fellowship, which comes with a bundle
of money- $204,000

ABEL PRIZE

The Abel Prize, named after the Norwegian mathematician Niels Hendrik
Abel, is set up in 2003. Since 2003, it has been given out annually to highlight
important advances in mathematics. The previous 19 laureates —in three years,
the prize was split between two mathematicians.

In spite of his short life (aged 26 years), he made significant contributions
to a variety of mathematical fields.The prize,seen by many as the Nobel Prize
in mathematics, was first awarded in 2003 to honor the 19th-century Norwegian
mathematician Niels Henrik Abel.It has been awarded to 19 laureates till now.

The Abel Prize recognizes contributions to the field of mathematics that are of
extraordinary depth and influence. It is presented annually in Oslo by His Majesty
King Harald V, and is administered by the Norwegian Academy of Science
and Letters on behalf of the Norwegian Ministry of Education and Research.

The prize award was worth 6 illionm Norwegian kroner ($704,000).

Some of Abel’s Work
Niels Henrik Abel

Abel equation, Abel function, Abel’'s identity, Abel’s
inequa -lity; Abel’s test, Abel’s theorem, Abel transform, Abel
trans- formation, Abel’s binomial theorem, Abelian category
,Abel- ian variety, Abelian extension, Abelian group, Abel’s
irreducibility theorem, Abel-Jacobi map, Abel-Plana formula,
Abel-Ruffini theorem, Abelian means,Abel’s summation
formula, Abelian and tauberian theorems’ Abelian variety,
Dual abelian variety.

(5.8.1802-6.4.1829 )
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The Norwegian Academy of Science and Letters announced it has
awarded this year’s Abel Prize — to Karen Uhlenbeck, an emeritus professor
at the University of Texas at Austin. The award cites “the fundamental impact of
her work on analysis, geometry and mathematical physics.”

“She did things nobody thought about doing,and after she laid the foundations
of a branch of mathematics” said Sun-Yung Alice Chang, a five-member prize
committee.

Dr. Uhlenbeck described the complex shapes of soap films not in a bubble
bath but in abstract, high-dimensional curved spaces. In later work, she helped
put a rigorous mathematical underpinning to techniques widely used by
physicists in quantum field theory to describe fundamental interactions between
particles and forces.

In her early work, Dr. Uhlenbeck essentially figured out the shape of soap
films in higher-dimensional curved spaces. This is an example of what
mathematicians call optimization problems, which are often very difficult and
can have zero solutions, one solution or many solutions.

“You can ask a question of when you have a soap bubble in this n-dimensional
space,” she said. “You don’t know ahead of time what the shapes of those
minimal soap bubbles are going to be.”

With soap films and bubbles - two-dimensional surfaces in a three-
dimensional space - the problem starts to get more complicated.

To minimize the forces of surface tension, a bubble forms in the shape
with the least amount of area to wrap around a given volume-a sphere. When
two or more bubbles touch each other or when a soap film forms inside of a
twisted metal loop, the shapes become more complicated but still contort to
take up the smallest amount of area.Inhigher dimensions, the theory becomes
dramatically harder, and standard techniques just don’t work.

2. Maryam Mirzakhani, only woman to receive a FIELDS
MEDAL in 2014.

Maryam Mirzakhani,an Iranian Mathematics professor at Stanford
University in California, was named the first female winner of the Fields Medal.
A woman has won the world’s most prestigious mathematics prize for the first
time since the award was established nearly 80 years.
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Maryam Mirzakhani  Most of the problems Mirzakhani works on involve
geometric structures on surfaces and their deformations.
She has a particular interest in hyperbolic planes, which
can look like the edges of curly kale leaves, but may be
easier to crochet than explain. According to a citation
released by the International Mathematical Union,
Mirzakhani won the prize for her “outstanding contributions
to the dynamics and geometry of Riemann surfaces and

(12051977_1472017) their moduli SpaceS”.

The following fourMathematicians(one Indian origin) were awardedFIELDS
MEDAL in 2004

1. Maryam Mirzakhani

2.Hairer won for his “outstanding contributions to the theory of stochastic partial
differential equations”.

3. Avila was honoured for his “profound contributions to dynamical systems”.

4. Manjul Bhargava won for “developing powerful new methods in the geometry
of numbers”, including elliptic curves used in cryptography.

Born and raised in Iran, Mirzakhani completed a PhD at Harvard in 2004. Her
path into mathematics was not a given, though. As a child, her passion was not
for numbers, but literature. Her school in Tehran was near a street full of
bookshops and because browsing was not allowed, she ended up buying a lot
of random books. “l dreamed of becoming a writer,” she said in an interview for
the Clay Mathematics Institute (CMI) in 2008.”1 never thought | would pursue
mathematics before my last year in high school.”

It was Mirzakhani’s brother who first piqued her interest in science. He used to
come home from school and talk over what he had learned. He told her the
story of the German mathematician, Carl Friedrich Gauss, who displayed his
precocious skills as a schoolboy when he worked out in seconds how to sum
all the numbers from 1 to 100. (The answer is 5,050 and the trick is to look at
pairs that add up to 101.) “That was the first time | enjoyed a beautiful solution,
though | couldn’t find it myself,” she said.
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The seed that had been sown began to germinate, with help from her school
principal, a strong-willed woman who made every effort to ensure her students
had the same opportunities as the boys. As a teenager, Mirzakhani took part in
international Mathematical Olympiads and won gold medals in 1994 and in
1995. In the first, in Hong Kong, she dropped a single point. At the latter, in
Toronto, she finished with a perfect score.

FIELDS MEDAL

Fields Medal

John Charles Fields,of Canada,
proceeded with the planningthe
award of medal in Mathematics, but
fell ill in May of 1932 and died in
August. Just before his death, he
made his will funding an amount of
$47,000 for the medal.First awarded
in 1936, the medal was reintroduced
in 1950 and has been awarded every
four years since.

John Charles Fields

14.05.1863 -9.8.1932

The prize, worth 15,000 Canadian dollars (£8,000), is awarded to
exceptional talents under the age of 40 once every four years by the International
Mathematical Union. Between two and four prizes are announced each time.

There have been 55 Fields medallists since the prize was first awarded
in 1936, including this year’s winners.

To the Mathematical community of qualified minds, she has a breathtaking
scope, is technically superb and boldly ambitious. She describes the language
of Mathematics as full of “beauty and elegance”.

Mirzhakhani, 37, was among a number of women tipped for the prize in recent
years and her success won immediate praise from fellow mathematicians.

Later, as a student at Sharif University, she befriended inspiring mathematicians
and found that the more time she spent on the subject, the more excited she
became. Then, at Harvard, she began to work with another Fields medalist, Curt
McMullen, and became fascinated with how he made mathematics so simple

and elegant.
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Most of the problems Mirzakhani works on involve geometric structures
on surfaces and their deformations. She has a particular interest in hyperbolic
planes, which can look like the edges of curly kale leaves, but may be easier to
crochet than explain. According to a citation released by the International

Mathematical Union, Mirzakhani won the prize for her “outstanding contributions
to the dynamics and geometry of Riemann surfaces and their moduli spaces”.

“| can see that without being excited, mathematics can look pointless and cold.
The beauty of mathematics only shows itself to more patient followers,”- she
said.

“I hope that this award will inspire lots more girls and young women, in this
country and around the world, to believe in their own abilities and aim to be the
Fields medalists of the future.”

Fields medallist, who will surely be the first of many, will put to bed many
myths about women and mathematics, and encourage more young women to
think of mathematical research as a possible career”.

Although women have contributed to mathematics at the highest level for a long
time, this fact has not been visible to the general public.

3. Neena Gupta,Youngest Women Mathematician Creates
History in India

Dr Neena Gupta ,of I1SI, Kolkata has createdhistoryby becomingyoungest
recipient of the prestigious SHANTI SWARUP BHATNAGAR AWARD in
Mathematical Sciences, the Highest Honour in India, at the age of 35 for having
solved a 70-year-old mathematics puzzle called the Zariski Cancellation Problem.

She is the third womanin Mathematics to win the honour till date.

"Maths is for somebody who can solve the
problems on their own. The pleasure which |
get in solving problems in mathematics is
much more thanany award,”

— Dr. Neena Gupta.

Neena G.upta
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She expressed gratitude to her mother Gyanlata Gupta who taught her
Mathematics till Class X. Dr. Gupta said that she never secured full marks but
she loved mathematics and to spend hours solving problems. Dr. Gupta did
her schooling from Khalsa Model Senior Secondary School, Dunlop, Kolkata.
She graduated with honours in Mathematics from Bethune College, Kolkata, in
2006.

She did her P.G. in Mathematics from ISl in 2008 and subsequently did
her Ph.D. degree in 2011 with algebraic geometry as her specialization, under
the guidance of Prof. Amartya Kumar Datta, I1S|, Kolkata. She also thanked her
husband who is from 11ISc., Bangalore, for understanding her relationships with
Mathematics.

Dr. Neena Gupta also received the following prizes:
1. Birla Science Prize in Mathematics (2017),
2. The Ramanujan Prize from the University of Madras (2014)
3. Saraswathi Cowsik Medal in 2013, awarded by TIFR Alumini Association
4. Indian National Science Academy-Young Scientist Award in 2014 for her

work on the Zariski Cancellation Problem, soon after she first published her
research paperonitin 2014.

The Zariski Cancellation Problem is a 70-year-old algebraic problem.
In recent years, Dr Gupta has provided solutions to two open problems in
mathematics — one, posed by Oscar Zariski (1899-1986), one of the founders
of modern Algebraic Geometry. Gupta describes these open mathematical
conjectures as problems which can be easily explained to mathematicians but
are very difficult to solve. The ‘Zariski Cancellation Problem’, which has earned

Gupta the SSB AWARD, has intrigued mathematicians around the globe
ever since a version of it was proposed by O Zariski in 1949.

Dr. Gupta’s field of research is Commutative Algebra and Affine Algebraic
Geometry. Commutative algebra, apart from being a beautiful subject, provides
a base over which a vast body of pure mathematics develops, Algebraic
Geometry being one of the primary ones.
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SHANTI SWARUP BHATNAGAR AWARD

This particular problem had remained open for about 70 years, before
Dr. Gupta finally provided a complete solution to itin
positive characteristic, in 2014.
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I el 2l The Shanti Swarup Bhatnagar Prize is announced
HHAA IN

s ~every year on 26 September to celebrate the Council
of Scientific and Industrial Research’s(CSIR) Foundation Day. This prize is
given out to recognize a handful of scientists and researchers across many
disciplines for having made outstanding contributions to science and technology
in India. The awards are given out across seven categories, and include a

citation, a commemorative plaque, a cash prize of Rs 5 lakh, and additionally,
an endowment of F 15,000 per month up to the age of 65 years.

Who is Shanti Swarup Bhatnagar?

Dr Shanti Swarup Bhatnagar was the Founder Director and the first
Director-General of CSIR and is considered to be “the Father of research
laboratoriesin India. He gotthis moniker for having established twelve nationally-
recognized laboratories over the course of his lifetime.

The Shanti Swarup Bhatnagar Award for Science and Technology is an
award in India for the following seven disciplines, namely:

Biological Sciences

Chemical Sciences

Earth, AtmosphereOcean and Planetary Sciences
Engineering Sciences

Mathematical Sciences

Medical Sciences

Physical Sciences.

N~

Each discipline may have multiple winners (maximum 2 individuals if required).
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The prize recognizes outstanding Indian work in science and technology.
It is the most coveted award in multidisciplinary science in India. The award is
named after the founder Director of the CSIR, Shanti Swarup Bhatnagar. Itis
awarded since 1958. Any citizen of India engaged in research in any field of
science and technology up to the age of 45 years is eligible for the prize.

Names of candidates are proposed by a member of the governing body
of CSIR, Vice-Chancellors of universities or institutes of national importance,
and deans of different faculties of science and former awardees. Selection is
made by the Advisory Committee constituted each year and necessarily
consists of at least six experts including at least one former Bhatnagar Awardee
in the respective discipline. If two nominees are unanimously recommended in
the same field because of equal merit, both are awarded.

Till 2019, there have been 547 Bhatnagar awardees, out of which, only
17 are women. “There needs to be social awareness so that people start
sending their girl child for higher education,”

References : Different News papers and websites.

<>
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KERALA SCHOOL OF MATHEMATICS,

JYESTHADEVA AND YUKTI-BHASA

Satyabachi Sar

Retired Head of the Department of Mathematics,
M. B. B. College, Agartala

Formerly Professor of Mathematics,

Techno India College of Technology, Kolkata
Formerly Guest Faculty,

Department of Mathematics, Tripura University

. India has a glorious past and great heritage in the field of mathematics.
Itis one of a few civilizations where mathematics flourished even in very early
stage of civilization. The whole world owes to India for its invaluable works in
mathematics in many fields at different periods of time. Indian mathematics as
a whole may roughly be divided into a few periods such as

(i) Pre-Vedic period (before 1900 B. C.)

(i) Vedic period (1900B.C.-800B. C.),
(iii) Period of Sulva sutras (800B.C.-200B.C.)
(iv) Period of Jaina Mathematics (500B.C.—400A.D.)

(v) Classical period (400A.D.—1200A.D.).
(vi) Medieval period (1200A.D.-1800A.D.)
(vii) Modern period (1800A.D. and onward)

We are concerned here with Kerala School of Mathematics which
belonged to medieval period. Jyesthadeva was an eminent mathematician in
this period and Yukti-bhasa was his immortal work.

It is a matter of great regret that some Western historians of mathematics
are reluctant to give proper credit to the mathematicians belonging to Kerala
School of Mathematics and to their splendid discovery, especially in the field of
infinitesimal calculus. Boyer writes in the book ‘A History of Mathematics’,
‘Bhaskara is the last significant medieval mathematician from India’. Eves, Kline,
Kaye, Arka Somayaiji, too, made similar remark stating that no progress was
virtually made in India after Bhaskara Il (1115 — 1185). On the contrary, G. G.
Joseph believes that the mathematics produced by Kerala School was neither
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trivial nor elementary in any sense. He further says, ‘The beginning of modern
mathematics is usually seen as a European achievement but discoveries in
medieval India between fourteen century and sixteen century have been ignored
or forgotten’. Indeed, ‘From early times there had been in Kerala, substantial
academic activities, as evidenced by centres of learning, reference to scholars,
and profuse writing produced and preserved in the form of manuscripts. It is
worth noting that apart from the religious and scholarly outlook of the elite society,
the factors which additionally facilitated scholars to pursue their studies in peace
and tranquility included the geographical situation of the narrow strip of land
that formed Kerala, as sequestered between the Arabian Sea and the Sahya
range of mountains, at the extreme south of India, unaffected by foreign invasions
and political turmoil that disturbed other parts of India’.

Also, D.T. Whiteside of Cambridge, the editor of sixth volume of
mathematical papers of Sir Isaac Newton (1642—-1727) (in Vol. I, p.237, footnote
122) admits the priority of works of the Kerala School to works of Newton. J.
Hofmann of Germany and A.P. Yushkewitch of the then USSR are also two
historians of mathematics who have acknowledged the credit of works of the
Kerala School. M.S. Rangachari rightly remarked, ‘The seeds of modern
mathematical analysis were sown in our soil at least two to three centuries
earlier to the ideas of the subject in the Western world’. According to C. S.
Seshadri, ‘Itis remarkable that the work of Kerala School of mathematics during
14%"—-16" centuries already anticipates the development of infinitesimal calculus,
achieved independently by Leibniz and Newton in 17" century’.

The Kerala School of mathematics flourished from fourteen century to
eighteenth century. But it has been an unwritten story of achievement without
the effort of C.M. Whish. Only of late, it has come to light that the Kerala School
of Mathematics discovered some very important results in calculus much earlier
than the discoveries as credited in the names of the Western mathematicians.
In 1832, a British civil servant C.M. Whish read a paper to a joint meeting of
Madras Literary Society and the Royal Asiatic Society. This paper appeared in
1834 in Transaction of Royal Asiatic Society of Great Britain and Ireland under
the heading ‘On the Hindu Quadrature of the Circle, and the infinite Series of
the proportion of the circumference to the diameters exhibited in the four sastras,
the Tantra Sangraham, Yucti Bhasa, Canara Padhati, and Sadratnamala’.
[Interested readers can go through the full content of Whish’s memoir, which is
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available in ‘Appendix’ of Ref. [2] (pp. 195 —211)]. Whish pointed out that Hindus
had known ideas attributed to Newton and other European mathematicians
much earlier. According to him the Kerala mathematicians had ‘laid the
foundation for a complete system of fluxions’ and these works abounded ‘with
fluxional forms and series to be found in no work of foreign countries’. About a
century later his article came to the notice of C.T. Rajagopal and his associates.
In a series of articles they highlighted the works of mathematicians of the Kerala
School. This encouraged scholars and researchers for further investigation and
helped people to know about wonderful discoveries of scholars of Kerala School
of Mathematics.

Kerala School of Mathematics was pioneered by Madhava of
Sangamagrama (c. 1340-1425). He was considered to be the founder of
Kerala School of Mathematics. Other notable scholars were Narayana Pandit
(c.1340 — 1400); Paramesvara (¢.1370-1460) , Damodara (c.1400 — 1500) ,
Nilakantha Somayaiji (c.1444—1545) , Jyesthadeva (c. 1500-1600), Chitrabhanu
(c.1475-1550) , Sankara Variar (c. 1500-1560 ), Achyuta Pisarati (c.1550 —
1621) , Narayana Bhattathiri (c.1559 — 1645), Putumana Somayaiji (c.1660-
1740) and Sankara Barman(1774—-1839).

The mathematical works of importance of the Kerala School includes
‘Golavada’,'Madhyamanayanapra-kara’, ‘Lagnaprakarana’, ‘Venvaroh’,
‘Sphutacandrapti’, ‘Aganitagrahachara’ of Madhava, ‘Tantra Sangraha’ (c.1500)
and ‘Aryabhateeya bhasya’ of Nilakantha, ‘Yukti-bhasa’ (c. 1530) of
Jyesthadeva, ‘Kriyakramakari’, (c.1535), which is a commentary on Lilavati of
Bhaskara Il ,and “Yuktidipika’, which is a commentary of Tantra Ssangraha of
Sankara Variar, ‘Karana Paddhati’ of Putuman Somayaiji, and ‘Sadratnamala’
of Sankara Barman.

The significant discoveries of the Kerala School include the power series
for tan™x, power series for 8, a number of rational approximations to 8, power
series for sine and cosine, approximation of sine and cosine functions, besides
extension of earlier works, especially of Aryabhata (476-550) and Bhaskara Il
(1114—1185). It is worthy to mention here the celebrated remark of G.G. Joseph:
‘In Kerala the period between fourteenth and sixteenth centuries marked a high

pointin the indigenous development of astronomy and mathematics’.
Il. Jyethadeva was a pupil of Damodara. He was a younger
contemporary of Nilakantha Somayaji. Achyuta Pisharati was a pupil of
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Jyecmhadeva. He was a Nambuthri belonging to the Parangngottu family.
Parangngottu, the family house of Jyecmhadeva, still exists in the vicinity of
Trikkandiyur and Alathiyur. The Yukti-bhasa is a major treaties written by
Jyesthadeva. Itis composed in the Malayalam, the spoken language of
Kerala. This is in contrast to the centuries-old Indian tradition of composing
scholarly works in the Sanskrit . Moreover, the work is not in verse but is in
prose, again in contrast to the prevailing style of writing. It is self-contained

and provides reasons and justifications for all results cited.
The power series of tan~" x is given by

tan ' x=x—=x33+ x5 -X'[T+ ............... (1)
One may note that this series is called as ‘Gregory series’ after the name of
James Gregory (1638-1675) who derived it in 1667. But it should have been
termed ‘Madhava series’, as the original discoverer is Madhava. It is to be
further noted that Jyesthadeva stated that the relevant series was discovered
by Madhava. Itis equivalentto (1). In Yukti-bhasa his description is ‘a remarkable
passage describing it'. When the relevant verse given by Madhava, as described
by Jyesthadeva, is translated into English, it may be stated as follows:

‘The product of given sine and radius divided by the cosine is the first
result. From the first (and then the second, third, .... etc.) results, obtain
(successively) a sequence of results by taking the square of the sine as the
multiplier and square of the cosine as the divisor. Divide (the above results) in
order by the odd numbers 1, 3, 5, ..... etc. to get the (full sequence of ) terms.
From the sum of the odd terms, subtract the sum of the even terms. (The result)
becomes the arc. In this connection, it is laid down that the (sine) of the arc of
(that of) its compliment, whichever is smaller, should be taken here (as the ‘given
sine’); otherwise, the terms obtained by the (above) repeated process will not
tend to a vanishing magnitude.’

When it is expressed in mathematical notation, we get

re = r(r sin0)/1.(r cos0) — r(r sin8)*/3.(r cos0)3+ r(r sin0)°/5.(r cose)’— .... (2)
which on simplification reduces to
@=tang—tan*0+tan°0—tan’0+ .................. (3)

and writing tan@ = x in (3) we get (1).

lll. Ganita—Yukti—Bhasa (Rationales in Mathematical Astronomy), popularly
known as Yukti-bhasa, was composed intentionally as a manual of proofs. The
very purpose of writing the book was to record in full detail the rationale of the
various results of mathematics and astronomy discovered by the scholars of
Kerala School of Mathematics, especially by Madhava and Nilakantha. An
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English translation of Yukti-bhasa by late K.V. Sarma has been published in
two volumes. Each volume contains English translation along with explanatory
notes of each chapter. The first volume contains mathematics, consisting of
seven chapters and the second volume contains astronomy, consisting of eight
chapters.

Itis a highly instructive treatise which elucidates lucidly the rationale of
mathematics and astronomy as it was understood and explained in South India
during the middle ages. Its author Jyesthadeva has couched the work in
Malayalam, the language of Kerala and which of importance that the work has
been popular in the land for four hundred years. There are at least two unique
aspects of Yukti-bhasa. ‘First unlike the usual texts in mathematics and
astronomy which are written in Sanskrit, Yukti-bhasa is written in the local
language Malayalam, besides, it is in the form of an expository text which
includes detailed explanations and proofs of various results’.

In Astronomy Kerala School followed the school of Aryabhata (476 — 550)
and in Astrology the school of Varahamihira (c. early sixth century). From seventh
century onwards, Kerala has remained the follower of Aryabhatan school of
Astronomy. The discipline flourished under royal patronage and assiduously
followed by the Namputiri Brahmins of Kerala.

Among the texts of Kerala Yukti- bhasa is certainly an important work. Its
main aim is to present the rationale of the theories involved in the constants
and computations occurring in Tantra Sangraha. And we know that Tantra
Sangraha is an important work of Nilakantha Somayaiji.

It has been mentioned earlier that Yukti- bhasa consists of two parts:
Mathematics and Astronomy. Let us now first see what are the main subjects of
Part | (Mathematics). These are as follows:

|. Parikarma (Logistics)

Il. Dasaprasna (Ten problems involving logistics)

[1l. Bhinnaganita (Fractions)

IV. Trirasika (Rue of three)

V. Kuttakara (Pulverisation)

VI. Paridhi-vyasa (Relation between circumference and diameter)

VII. Jyanayana (derivation of R sine)
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To understand the importance and impact of Yukti-bhasa we are going
to add only a few words about one chapter (Chapter VI) of the above mentioned
subjects. In this chapter we find several formulas for determining the
circumference of a circle of a given diameter. Here we find different summations
of the series and demonstration of the derivation of those series. It is of great
interest that C. T. Rajagopal and his associates have worked out , in terms of
modern mathematics, the series and different formulae enunciated in Yukti-
bhasa and shown that ‘these are much prior to the discoveries made more
than a century later by the Western scientists, James Gregory (1671), G. W.
Leibnitz (1673) and Isaac Newton (1670)’.

Further to have some flavour of mathematical part of Yukti-bhasa we
reproduce some portion from chapter Il (ten problems involving logistics) below:

Leta and b be two numbers, and, for convenience, let us assume thata > b.
Letp=a+b,q=a-b,r=a.b,s=a%+Db? t=a?-b2 Given any two of the
five quantities p, q, r, s, thow to find a and b?
Problem 1: If p, g are given, find a, b.
[Ans.a=(p+q)/2,b=(p-q)/2]
Problem 2: If p, s are given, find a, b.
[Ans. First we find q as + (p?— 4r), since

p?—4r=(a+b)’> —4 ab = (a—Db)2 Then result follows from the answer of

Problem 1.]
Problem 7: If q, t are given find a, b.
[Ans. We find p in terms of q, t as follows and find a, b in terms of p, q then;
t/q= (a’-b?*/(a-b)=(a+b)=p]
Problem 8: If r, s are given find a, b.
[Ans. We first calculate g in terms of rand s and then find p in terms of g and
r by proceeding as before. We note that
(s—2r)=a-b=q and (g*>+2r)=a+b=p]
Now let us state the subjects as given in Part || (Astronomy).These are as
follows:
VIIIl. Grahagati ( Planetary motion), Bhagola (Sphere of zodiac), Madhyagraha
(Mean Planets),Surjasputa (True Sun), Grahasputa (True Planets)
IX. Bhu-Vayu-Bhagola (spheres of Earth, Atmosphere and Asterisms),
Ayanacalana (Precission of the equinoxes)
X. Pancadasaprasna (Fifteen problems relating to spherical triangles)
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Xl.  Dig-jnana(Orientation), Chayaganita (Shadow computations), Lagna
(Rising point of Ecliptic),Nati-Lambana (Parallaxes of Latitude and Longitude)
Xll.  Grahana (Eclipse)

Xl Vyatipata

XIV. Visible correction of Planets

XV. Moon’s cusp and Phases of the Moon

It is to be remembered that the mathematical and astronomical rationale
presented in Yukti-bhasa relate to several aspects, to wit, concepts, theories,
constants, computations, demonstration by diagrammatic representation and
like. ‘The treatment is logical, going step by step, first presenting the fundamental
and gradually building up argument. It is, if one might say so, ‘intimate’ in that it
inculcates the steps as a teacher does to a student. The work aims at
understanding and conviction by the reader’.

The author in Yukti-bhasa (YB), though admits in the opening sentence
that he follows Tantra Sangraha (TS), YB is a quite a different type of work.
‘Rather than being a commentary (vyakhya or bhasya) it is a stand-alone
exposition of the material covered in TS, segregating (unlike TS itself) the
mathematics in the first part and its use in the construction of an accurate
planetary model in the second’. YB is distinctive in other ways too. ‘At a time
when all scientific texts were composed in Sanskrit, often in terse verse, itis
written in Malayalam prose which is anything but terse, it is self-contained, and
it provides reasoned justifications for all results cited’.

P. P. Divakaran’s remark about YB is quite noteworthy. He says,
Jyesthadeva wrote what can accurately be called the first textbook of Calculus,
Yukti-bhasa. ‘It is a comprehensive accounts, in its last two chapters, of the
fundamental principles of integral and differential calculus (in that natural order
in the Kerala approach to calculus), as well as the relationship between them,
and their study of trigonometric functions’.
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CONTRIBUTIONS OF S. RAMANUJAN AND
D.R. KARPREKAR TO NUMBER THEORY

M.P. Jaiswal

Retd. Principal, Women'’s college, Agartala
Vill. Dihbaragaon, PO- Girdbaragaon,
Dist- Bhadohi, UP — 221314

E Mail: drmataprasadj@gmail.com

In this article in brief we give contributions of Srinivas Ramanujan and D.R.
Karprekar of India towards number theory.

Srinivas Ramanujan: He was born on Dec. 22, 1987 at Eurode and died April
26, 1920 at Chetpot in Madras Presidency in Tamil Nadu, He was FRS at the age of
31 years ( 2"in India).

Ramanujan Number: Once Prof. G.H. HARDY came to see Ramanujanin a
taxi which had the number 1729. On hearing of that number Ramanujan said , it is
the smallest number expressible as the sum of two cubes in two different ways:
1729 =13+ 123 =93 + 10%.

His notebooks contain examples of three fourth powers in two different ways 9
ex.2*+44+ 74 =3+ 6*+6* =2673; 14+ 8%+ 124 + 324+ 64* = 24+ 39 + 44*
+46*+ 524 = 65* ; 158*+ 59*=134* +133* = 635318657.

Highly composite numbers: A prime number has only two divisors viz. itself
and unity. For examples: 2, 3, 5,7, 11, ..... are prime numbers. A natural number n,
which has at least one divisor between 1 and n, is called a composite number. For
example 4,6, 8,9, 10, ...... Ahighly composite (h.c.) number N is a natural number
which has more divisors than any number less than N. For example :

2,46, 12, 24, 36, 48, 60, 120 , 180, 240, 360, 720, 840, 1260....are h.c.
numbers.

1920, the year in which Ramanujan breathed his last, is not a h.c. number.
Thus h.c. numbers escaped the blame of the creation becoming the death-trap to
the creater.

1920 is known as associated number.

The 103 highly composite number given by Ramanujan, is 6, 746, 328, 388,
800. This number has 13 digits and its prime factorization is 26.34.52.72.11.13.17.19.23

Theorem: If N= 29.3%2.5% . .. ... .......p"Fis a highly composite number then
az2a>........... 2a. and a = 1 except for N = 4 and 36. It is to be noted that 4 = 22
and 36 = 22.32,

Theorem: There are an infinite number of highly composite numbers.
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The distributions of both prime numbers and highly composite numbers are
highly erratic.

Partition of integers: A partition of integer n is a division of n into any number
of positive integral parts. P(n) is the number of partitions of n, where n is an integer,
P(n) is called the partition function of n.For examples: 4=3+1=2+2=2+1+ 1=
1+ 1+ 1+ 1. So, p(4) = 5.

The following table provides the value of p(n), forn=1, 2,3, ..... , 20.

n 1 2 3 4 5 6 7 8 9 10
P(n) 1 2 3 5 7 11 15 22 | 30 |42
n 11 12 13 14 15 16 17 | 18 19 | 20

P(n) 5 | 77 | 101 | 135 | 176 231 | 297 | 385|490 |627

Remark: He could write values of /2 , 7 to any number of decimal places. He

was also interested in magic squares. He gave the formula to prepare 3 x 3, 4 x 4,
5x5,....l. magic squares. The numbers should be in arithmetic progression. In
the magic square, each row sum = each column sum = each diagonal sum.

Dattatreya Ramchandra Kaprekar (1905-1986) was an Indian recreational
mathematician who described several classes of natural numbers including
the Kaprekar, Harshad and Self numbers and discovered the Kaprekar constant,
named after him. Despite having no formal postgraduate training and working as a
schoolteacher, he published extensively and became well known in recreational
mathematics circles

Kaprekar constant [: In 1949, Kaprekar discovered an interesting property of
the number 6174, which was subsequently named the Kaprekar constant. He
showed that 6174 is reached in the limit as one repeatedly subtracts the highest
and lowest numbers that can be constructed from a set of four digits that are not all
identical. Thus, starting with 1234, we have: 4321 “ 1234 = 3087, then 8730 “ 0378
= 8352, and 8532 “ 2358 = 6174.

Repeating from this point onward leaves the same number (7641 “ 1467 =
6174). In general, when the operation converges it does so in at most seven iterations.
A similar constant for 3 digits is 495. However, in base 10 a single such constant
only exists for numbers of 3 or 4 digits; for other digit lengths or bases other than
10, the Kaprekar’s routine algorithm described above may in general terminate in
multiple different constants or repeated cycles, depending on the starting value.

Kaprekar number[: A Kaprekar number is a positive integer with the property
that if it is squared, then its representation can be partitioned into two positive integer
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parts whose sum is equal to the original number (e.g. 45, since 45°2=2025, and
20+25=45, ) However, note the restriction that the two numbers are positive; for
example, 100 is not a Kaprekar number even though 1002=10000, and 100+00 =
100. This operation, of taking the rightmost digits of a square, and adding it to the
integer formed by the leftmost digits, is known as the Kaprekar operation.

Some examples of Kaprekar numbers:

Number Square Decomposition
703 7032=494209 494+ 209= 703
2728 27282 =7441984 744+1984 = 2728 etc.

Devlali or Self number :In 1963, Kaprekar defined the property which has
come to be known as self numbers, which are integers that cannot be generated
by taking some other number and adding its own digits to it. For example, 21 is not
a self number, since it can be generated from 15: 15+ 1 + 5 =21. But 20 is a self
number, since it cannot be generated from any other integer. He also gave a test for
verifying this property in any number. These are sometimes referred to as Devlali
numbers (after the town where he lived); though this appears to have been his
preferred designation, the term self number is more widespread. Sometimes these
are also designated Colombian numbers after a later designation.

Harshad number : Kaprekar also described the Harshad numbers which he
named harshad, meaning “giving joy” (Sanskrit harsha, joy +da taddhita
pratyaya, causative); these are defined by the property that they are divisible by the
sum of their digits. Thus 12, which is divisible by 1 + 2 = 3, is a Harshad number.
These were later also called Niven numbers after 1977 lecture on these by the
Canadian mathematician Ilvan M. Niven. Numbers which are Harshad in all bases
(only 1, 2, 4, and 6) are called all-Harshad numbers. Much work has been done on
Harshad numbers, and their distribution, frequency, etc. are a matter of considerable
interest in number theory today.

Demlo number :Kaprekar also studied the Demlo numbers, named after a
train station 30 miles from Bombay on the then G. |. P. Railway where he had the
idea of studying them.. The best known of these are the Wonderful Demlo numbers
1,121, 12321, 1234321..., which are the squares of the repunits 1, 11, 11,1111 ...

Reference

1. Bulletin of the Tripura Mathematical Society : Vol.VIII 1987-88.
(Ramanujan’s Birth Centenary Commemorating Vol. )

2. D.P. Kaprekar: Wikipedia
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RESULT OF APTITUDE TEST - 2019 (FOR CLASS V)

Examination Held : 05.01.2020

Publication of Result 12.03.2020

AGARTALA
Hank Holl Me, Iane Father's Mame Schod
1 AGATIH %ri Anubhab L boath SriApainsu Debnathh R.E.Mission vYidyalaya
2" AGRANITT Bs, S umprifi Burmin Sri Sujit B min Shishu Bihar 115 Sehool
2 ACRASLTI0 Irks. Inch-ani Bhowmik Sri Binoy hrishna Bhowmik Bamakrishna Shisho Tirtha
4" ACHASLIN3 Eri Adhityar aj Das Sri Ramesliwar Das KL KL MEssion Yidyalaya
g AGAS2S Srl Shibwaj Delmath Srh Tatan Theln at FoRC Wia gion Yidyalaya
5 AGTAS 1202 Srh Somshulhra Mas Sl Pragenjie Trag FoK Wlia alon Yidyalaya
B ACTAS TR Sl Hrishiloesh Thas Bl Mivinal Thas FoHC Wi alon Yidyalaya
[ AGAN IR0 Wl Tris b S il Bhar Hri Sunjil Shil Slaor i Hhis b Hilinr T8 Schoal
(e AGATIR i Roanile Chakraluriy Sri Biswajil Chuloealsrey FoR Meliss oo Wialyaluya
(T AGEA T Sl Mlwvurn Gl h Sri ®ulwain Ghisl B Tl sioom ¥ i alyaluya
11 ATZANNIG Sri Tinarvyw LEaewa Hri 'apis Burna Iy Crass Sehool
12" ARAITLIY) i Sowmyadip Dotta Sri Biswainath Dl R.K.Missiom Yidyalaya
[E AGASTTIE Ms. Kusni Deboath Sri Lawutam e bonth Banmukrishna $hisho Tivtha
" AGASTIT Sri Sandee pan Las SriSubrika L R.E.Mission yidyalaya
5" AGASTID Sri Asbmif Lty sri Bapi Latty R.E.Mission Yidyalaya
6 ACTASTTGR Ma. Joyasmita Saha Svidishu Saha FPranavananda ¥idyamandiv
T ACTASLT Y Ma. Mikita Podder Evi Mirnel Ch. Podder Ramakrishna Shizho Tirtha
T ACTAS G S1i Nabajrodi Ghosh Eri Jagadish GGhagh Ramakrishna Shizho Tirtha
[ AGAS1245 M. Bladburima Thas Sl Manik Tal Thas Shishu Bilar HS Schoal
el AGTA TR Sei Abimaba Banik Bei Anjan Banik FR Mis s iom Fiddyalaya
1 AGIAS 237 . Prithwija Chakralnrty el Tartha Cakrabory M Anandamavee Yidvapeeth
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AMARPUR UNIT

Rank Roll Mo, Mame Fathe s Namne Schond

1" AMP/ A &ri Chirmjit Paul Eri Govimla Paul Charu Bharati Shiksha Sadan

am AM FIANNG M5 Smjannita Suaha Sri Manik 1.4l Sahy AT H.5. Schrnl

BELONMNLA LNIT
Kank Roll Mo, Name Farher's Namg schowel
1" BN/AFTY (3 51 Avons i Debnath 51 Sibu De bnath Belonia (xovt. Eng. Med.
2™ BMNAATT! NG &ri Dipanjon Bardhan | Sei Debase b Bardhan Belonia Gyl Eng, Med.
DARMANAGAR UNIT

IRank Roll No. Name Fathe r's Name School

™ DA 19132 Sri Somadityy Fal 5ri Snhrara Pal Ciolden Valley H.A Sehonl

2 I A 1905 Vs, Prachi Debnath S Sihabrata Debnath New Shighu Bihar Madyamik
¥idyalava

an DINGAS 19167 Sri Bilek T &ri Bidvut Bliuson Tie Morth Poinl S¢lwal

40 DNASTTS Sri Amnriya Das Sri Kalpatare Thas Tripurcswari Sishu Tirtha

4" DA T9168 Ms. Dvips hiliha S Dipal Chowilhory Morth Point S bl

Chowidhury

6" DA 19081 Sri Axhmil Aditya Sri Alokesh Aditya Mew Shixhu Rihar Yalyamik
Villyalaya

b DN AL 19025 Sri santann Math Sri sanjay Math Tripureswari Sishu Mamdir

B" DNGAS 1907 Ms. Sneha Nath s11 Ashu Ranjan Debnath | New Shisho Tihar Maldyamik
Vilyaluyu

gl IS AT TN S Tirthunkar Acharjee | Sri Huradhan Acharjee New Shishu Bibar Madyamik
¥idyalna

e TINFAS TN s, Theles mita Maih 5ri Biswajil Naih New Shechn Rihar Valyamik
Yinly alayvy

" DDAl 1910 M, Cravima 1'al sl Crameam 'l Morth Foint School

12" DAl 19041 Tasmina Begam Md. Ajmat Ali Niew Shiecha Bihar Madyamik

¥y alaya
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KAILASHAIIAR UNIT
Rank Rall Mo Nurme Fathe r's Name Schoml
N KL% 106 Sri Masulch Sarma S11 Koajal Kontl Sarma Children Blossom School
2" KL% 14011 Sri Baibhab Das sri Bibhas s Children’s {xarden School
a KLS 10076 Sri Argledee p Sl Sri Arimidam Sahu Ty C s Selumal,
K uminarg lisit
4" KL% s Mz, Aukity Pal i Arabinda Pal Doivedita Children®s s¢hool
s K LS 1M 5 Ws. Raktima Ihar Sri Mukul Ihar C'hildre n Hhissom Sehisl
B KLS 100a8 Sri Soumien Debnalh &ri Bire ndrea Theloeath Nivedita Claldre n's Sehoel
i | T LR i Tirthanliar Las sl Sanliar Dras Mivedita Children®s School
KAMALPUR UNIT
Hank Rall M. Nam Fathe r's Name Schrwl
1* KMP 28 Sri Manus Teh Sri Blaluy Kandu Theh Baralutma Class XTT Sclenl
m KMFP24 Sri Swarnabhia Del Sri Suwinukh el Ananda Marea Prv. Schonl
3" KRP23 St shobhankar Ghosh | S Nitya Gopal Ghosh Amanda Marga Fry, School
4" KM /20 5ri Suhhajit Ghosh Sri Mg pal Chamilra Ghosh Ananda Marga Fryv. School
& KM P30 5 Rites i IKairi Sed Ramjit Kairi Ananda Marea Prv. Sclon]
KHOW AL UNIT
Kank Roll Mo, Mame Farher™s Namg schowel
™ KHYW/ &ri Tipayan Thax 5ri Hanjan Nas Khowai Govt Eng. Med. HS

Schuml
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TELIAMURA UNIT
Ranih Rl Mo, Narrie Fatler's Narme Schol
" TLM AT/ 03 Ms. Ratri Modak Sri Sonjov Modalk Ananda Marga High Schonl
2" TLMAATAX02Z | Ms, Shubhasmita Rey | Sri Santosh Chandra oy | Ananda Marga High Schiool
a TIMATTNA Sri Aniketh Saha S Sunjil Suhw Anundy Marpa TTeh Schoal
1" TLM AT/ i Rajdee p Sarkar Sei Bipad Bandho Sadoar | Ananda Marga ieh Schonal
gt TLMAATHEDNT | S e barpan Majumder | S Debabratas Majumder | Ananda Marga High Schoa
g TLM/ATRMG Sri Maman Tas Sri Samir Thax Ananila Marga Pry. Schoal
T TLM/ATDNE S Avush Roy & Nitai Roy Ananda Marga ITeh Schoal
g TLM AT x0 Ils. Anantilia Deh S Amalendu Debh Ananda Marga Hizh Schowl
o TLM A TN S Ratmades p Dy Sri ¥ipak 1as Ananda Margy High School
" TLMAT/IM3 Sri Carbil Baomik Sei Gobinda Banil Ananda Marga 1Tl Schonl
[V TLMATB. Sri Amit Das Sri Mithnn Das Ananda Marga Hich School
[V TLMATHDA2 Sh Chirantan Panl S Chavan Kumar Fanl Rendriva Yidyalava B.S.F
LDAIPLR _UNIT
Hank Rall N Nuamw Fathe r’s Name Schrul
(e LAPTOS Sajid Ahamed Takir Hossain Yivekananda Yidvapith H.5.
2 LA Ml aus am Nor Histam Ahamed Brillignt Stars School
am IAPTM M. Tridhy Chakrabwry | Sei ChamlanChakuborty | Vivekananda Vidyapith TLA.
4" LFALTANT Sri Bishal Saha Sri Biswajit salia Yiveliananda Yidvapith H.5.
" LIFAT38 My, Mank hi Das i Dulal s Erilliant Sturs Schoal
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SANTIRBAZAR UNIT

Ranik Rall Mo Murne Fathe r's Narrie Schoml

" STB/ATN2 511 Suraj Basu S11 Shvamal Basu Sunflowe rEng.bedAcade my

" STBATANZ3 sri hritabrata Lodh sriJoy Kikhna Lodh sunflowerknoe Med.Acade my

a STRATN2S | Sr Saurnvadip Bhawmik | S Saogals Bhaamik Sunllowe rEng. Mol Acwde my

RANIRBASAR CENTRE,

Rank Roll No. Mam Farhe s Namg Sehool

[ RBNRALD S Ayush Dehnath Sri Uttam Dehnath Yivekananda Shisho Niketan
high Sl

" RNB/AAZ Sri snbal Adhikari Sri Wirmal Adhiloari KV NIT, Anartala

3 KYHE/AM] M, Deepshilihi S Milan Kamakar Shishu Nilietan H.5 Se¢hool

Karmakar

4" RNB/AH2 Ms. Trisha Debuath %11 Tapan De bnath Shis hu Nilwetan H.5 School

5" BNBrAY3 Ms, Dkha Biswas S1iAnil Chandra Biswas Shishu Nileeran H.5 School

g RNR/ASD Sri Gamaray Thas S Kuushik T Vivekananda Shishu Yiketan
high Sclcl

b BNXBIAGT i Satyvajit e buath i Mintn Debnath Shishu Nilietan H.5 School
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RESULT OF APTITUDE TEST - 2019 (FOR CLASS V)

Examination Held : 05.01.2020

Publication of Result 12.03.2020

STATE LEVEL

Tank Feoll M. Tamme Furlier's Mame Sehaal

™ Tk AL 19132 i Sormadiya Pal Ari Solwala Tal Tl den Valley LA Seliool

and Ala12n Sri Anmblinla Delinath Sri Apumsw bl lvh KoK Mission ¥ ilyaluye

3 AldAaf1277 M, Sannpridi Barmn Sri Sujil Harman S hisbon e 135 Sehool

3 ARATIN vk, Indruni Bhowmik =i Biooy Krishow Bhowmik Bamakrishna Shizhu Tirdha

3™ DI A LGS My, Prachi L bnath Sri Sibabrata De bnath Dovw Mhisho Bihw Mudyamik
Vidvalaya

[ DA PHIGT 51l Bibek e Eri Bidywt Bhusan De Mot th Point Sclimd

™ DNFAS 0TS Eri Amartya Das Eri Kalpataru Das Tripores wari Sishn Tirtha

™ DA PRLGE M. Dipshikha Chowdhory | Sri Dipal Chowdhory Mot th Point 5 elvsd

[ ACAST 203 el Aulivvaraj Thas Soh Tavmmes hwan Thas TR Wi s iom Vidyalaya

" TIAV AT/ E0H3 Wl Ralei Modak Ari Sanjoy Modalk Amannda hlaega Higl Schonl

11 AANTI9 Sri Shibraj Debmath Sri Kulun Delnulh KoK Nissinm ¥idyaluya

" ACTAT Sori ®oans o Wi o Ths Sri Prosenjil Tos KK Mis s ¥ ialyaluy

14 ACEAATOR Sri Tlrishikes b T Sri irinnl [he KoK Missinn ¥ialyaluya

4™ ARATTHY Ay, Urishe Shil & barmn Sri Sanjit Shil 8 barma Mhisho Lihw 1LY Sehool

4™ AlRANTLY Sri Bignik Chakoaborty fri Biswajit Chakoaboriy R K. Iission Yidyalaya

4™ LNy K Sajid Abamed Jubsir Dlussniom Vitknnnndy ¥idy apith 1L,

" ACFASL TN Sri Shovam Ghash i Subratn Ghosh KK Mission ¥idyalaya

" KL Lidb0dG 51 Maynkh %wnia Bri Kajal Koot Swrma Chil dren 31 oss o Sebonl

TR DA 1HIE ] Bri Ashmit Aditya Hri Alokesh Aditya Mew Bhishu Bihw Madyamik
Fidvalaya

19 TFAPTHA Mausam Nur Tusram Ahared Brilliane Jrars Schanl
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RESULT OF PRASHNA MANCHA -2019 (FOR CLASS VI)

Held on 22.12.2019
Sl Name Father's Name Name of School
':'.3 Sri Aadrish Debh Sri Jayanta Deb R.K.Mission Vidyalaya
2 Sri Baibhab Roy Sri Biswanath Roy R.K.Mission Vidyalaya
3 Sri Sounak Roy Sri MantuLal Roy R.K.Mission Vidyalaya
4, Sri Rajjeet Singha Sri Binod Singha R.K.Mission Vidyalaya
5. | 8ri Shubham Roy Choudhury Sri Biswanath Roy Sri Krishna Mission School
Choudhury
6. Sri Ayan Debnath Sri Shibajyoti Debnath Umakanta Academy
7. Ms. Hrishita Bhattacharjee | Sri Ashish Bhattacharjee | Shishu Bihar H.5. School
8 Sri Anik Roy Sri Bichitra Kumar Roy R.K.Mission Vidyalaya
9. Sri Mayank Saha Sri Madan Gapal Saha Holy Cross School
10. Sri Shubranil Saha Sri Nepal Saha Shiksha Niketan H.5. School
1. Ms. Rajoishi Biswas Sri Rajib Biswas Shishu Bihar H.8. Schoaol
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SPEECH COMPETITIO (FOR CLASS - VII) - 2019
Held on 22.12.2019

Rank Mame Father's Mame Mame of School
1™ M=. Sreaja Lodh Sri Chhotan Ladh Siksha Niketan H.5
School
F i Ms. Debaleena Acharjee Sri Mihir Acharjee Bhaban's Tripura
Vidyamandir
™ Sri Debarghya Chowdhury Sri Sabya Sachi Shishu Bihar H.5
Chowdhury School
3 Ms. Shatakshi BEazu &ri Sanjit Basu Hely Cross School

INTER SCHOOL QUIZ COMPETITION - 2019
Held on 22.12.2019

Rank i FT 1Y Falhor’s Name Namne of School

R Sri Saznil Purkayasba Sri Bublrajyoti Purka vasiha Hir [k earn [rstitulken
S Pradik Ol hamdra Malh Sri Prubir Chandia Nath
Sei Ciranchikd halcralnry Sei Ciouam O hakiaboy

270 | Sl Soumvaditva Chakraborty | Sei Swapan O hakraborty K W kunjaban
Sri Sokam Chakraborty Srisujit O hakeaborty
Sri Haibbhab Bhaumik SriUttam kourar Bhaumik

3™ 911 Saplarshi Barkar Sr1Pubik Kumar Sacr RE Musion Vidyilaw
S Decbama s Chosh Sr1Goutam Ghosh
SriArmab Das SriEhokan Chandra Das

4 Sri Bampunay Fal SriRaganm Pul Proma vananda Vi vmali
Sti Dveuti Ballavy Paul Sr1 Dlabrats Paul

Sri Supratim Muocalo

Sri Ratan Muoclak
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Sadar Sub-Divisional Level Result of
JUNIOR MATHEMATICAL OLYMPIAD - 2019
(for Class VIII)
Held on 02.02.2020 Result Published on 17.02.2020
Rank | Roll Ne. Name Father's Name School
Aghl
R 3340 St Kamalkarak Adhikari D, Kalipada Adhikari Herly Cross School
2 3314 5ri Sinjan Debnath Sri Mikunja Debnath Shishu Bihar H.5. Schoal
3 3457 ol Sayan Bhadra Sri Samir Chandra Bhadra F.K.Mszion Vidyalaya
i I0TE Sri Antareep Ray Sri Chiranjan Ray UK. Acadermy Eng. Med.
School
g 3332 Sri Dedipyaman Pal Sri Jayanta Marayan Pal KShUdimmSE;ﬂo;lEnQ- Miad.
gn 245 Sri Saswata Roy S Bapi Roy Chaudhury R K. Mssion Vidyalaya
Choudhury
7" 3T 5ri Shibajyoti Saha Sri Kishore Kumar Saha Holy Cross School
7 3244 ari Manarshi Debnath & Wrinal Dabnath F.K.Mssion WVidyalaya
g" J3e4 i Mannat Debnath 3ri Mang] Kumar Debnath Hely Cross School
107 3438 S Aditya Deb Roy 5ri Asish Deb Roy R K.Mssion Vidyalaya
107 3382 Me. Lopamudra Dab Dr. Maloy Kumar Db Hixly Cross Schaol
127 J246 3ri Shoubhik Acharjes 3t Rajib Acharjes R.k.Mssion Widyalaya
13" 3302 Sri Anubhab Debnath S Pritilal Debnath Holy Cross School
147 3240 o Jasim Crelrbarma Gl Gidhartha Debbarma F.K.Mszion Vidyalaya
147 3261 Eri Hriturs) Debbarma Sri Mrinal Debbarma R.K Wission Vidyalaya
147 3402 Sri Anilava Bhaumnik Eri Apan Bhaumik, Holy Cross School
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State Level Result of
JUNIOR MATHEMATICAL OLYMPIAD - 2019
(for Class VIiI)

Held on 02.02.2020 Result Published on 12.02.2020
TOP THIRTY POSITION HOLDERS IN TRIPURA STATE
Rank Rofif No. Name Father’s NMame Schoof
14 A 3380 Sri Mamalkorak Adhikari Dr. Kalipada Adhikari Hehy Cross School
i AGII 3314 Sri Sinjan Debnath Sri Mikunja Debnath Shishu Bihar H.5. School
3 MG 3257 Sri Sayan Bhadra Sii Samir Chandra Bhadra F.K. Mission Vidyalaya
4 A 30T S Antaraop Ray Eri Chiranjan Ray UK. Academy Eng. Med.
School
g AGH 3352 Sri Dedipyaman Pal Sri Jayanta Marayan Pal Kshudiram Easu Eng. Med.
School
i AGT 3245 S Saswata Roy Sri Bapd Ray Chedhury Rk Mission Vidyalaya
Choudhury
S AN 3T Sri Bhibajyoli Saha Sri Kishore Kumar Saha Holy Cross School
7 AGII 3244 Sri Manarshi Debnsth Sri Mrinal Debnath R.K. Mission Vidyalaya
g" AN 3384 Sri Mannat Debnath St Manoj Kumar Debnath Hely Cross School
10 A 3259 Sri Aditya Deb Raoy Sri Azish Deb Roy R.K Mission Vidyalaya
1" A 2352 M. Lopamudra Deb Or. Maley Kumar Dieb Holy Cross Schaol
10 STEMW 094 ani Sandipan Biswas Sri Sankar Biswas Brintak Sikeha MNiketan
13" AL 3246 Sn Shoubhik Acharjee 5n Rajib Achages K Mission Vidyalaya
13" KLS/20¢ 093 Ms. Anwesha Pal Srifmarjit Fal Mataji Vidyapith Eng. hdad.
H.2. Schaol
13" DN 052 M. Briti Chanda Sl Banu Gopal Chanda Golden Valley H.& Schoaol
13" kMPY 76 Ms. Rajashres Ghosh 3ri Rupak Ghosh Kamalpur Govt. Eng. hed.
Schoaol
17 AGS 3382 Sri Anubhab Debnath 5ri Pritilal Dabnath Heoly Cross School
18" LIJRACH 7 Sri Souvik Shoimne Sii Subhankar Shome Udaipur Eng. Med. H.5 Schaol
16" AGL 3240 5ri Jasim Debbarma Sri Sidhartha Debbarma R.K.hission Vidyalaya
13" AGEE 3261 Sri Hrituraj Debbarma Sri Mrinal Debbarma R_K Mission Vidyalaya
19" A 302 St Anilava Bhaumik Sl Apan Bhaumik Holy Cross School
2E A3 s . Anurupa Baidya Sri Anil Ranjan Baidya Kshudiram Basu Eng. Med.
Schoal
231 A I06T Sri Rupayan De Eri Rajib Oa Sri Krishna Mssion School
237 | AGraoed Sri Saikal Das Sri Rakhal Chandra Das UK. Academy Eng. Med.
School
25" A 3273 Sii Anurag Datta Sii Ajoy Kishore Datta R.K.Mission Vidyalaya
2587 | AGL 3258 SHi Soumyatrinea Roy Sri Santanu Roy Rk Mission Vidyalaya
25" AGLF 3009 . Sayambrita Mitra Sri Swapan Mitra 5ri Krishna WMission Schoal
257 | DMFY 022 M. Rajashres Math Eri Dipak Kumar Math Dharmanagar Gowt. Girls H.8
School
g AN 368 M. Sudipla Debnath Sri Milan Detmath Maharani Tulsibati Girl's H.S
School
26" [ JnPiIY 018 Ms. Eara Debbarma Sri Budharai Debkarma Madhya Ghaniamara 5.8
Schoal
29" KMPT2 Sri Subhasish Deh Sri Shyamal Deb Kamalpur Govt. Eng. Med.
School
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STATE LEVEL

Rank | Roll Ne. Name Father's Name School
1 AGIMIZZ18 | Shri Soharm Chakraborty | Shri Sujit Chakraborty | Kendriva Vidyalaya, Kunjaban
2" DN 18081 | Sri Granthik Chakraborty | Goutam Chakrakorty Bir Bikram Institution
2" | aGmwznga Shri Aryan Saha Shri Dipak Saha Hoty Cross School
g AGMEZTE Shri Scumyaditya Ehri Swapan Kendriya Vidyalaya, Kunjaban
Chakraborty Chakrabarty
5" (DN 159080 Shri Prakal Singha Purna Chandra Bir Bikram Institution
Singha
g AGIMIZTZE Shri Dipayan Deb Shri Marayan Deb Metaji Subhas Vidyaniketan
7 |DM 19028 Sri Soumik Pal Subrata Pal =olden Valley H.S. School
8T DN 19078 | Sri Sagnik Purkayasiha Subhrajyoli Bir Bikram Instilulion
Furkayastha
gm AGIETST Shri Arnab Das Shri Khokan Chandra R.K.Masion Vidyalaya
Das
10" | TLMMOI201 | Shii Tushar Singha Roy Binay Singha Roy Ananda Marga High School
SBO07
10 UMA0/51 Shri Soumyadipta Das Tapan Das Udaipur Eng. Med. H.S. Schocl
127 (DM 19103 Sri Subhabrato Deb Debashish Dek Holy Cross High School,
Fanizagar
13 LRSS Shri Udit Sarkar Uttarn Kumar Sarkar Brilliant Stars School
147 | BM/MZHD01 Shri Shamik Saha Subhasis Saha Belonia Govl. Eng. Med, HS
School
18" | AGWESZT Swaralipi Datta Auxilium Girls” Schoal
167 | AMP/IAD4 Srat. Atabi Debrath Chittaranjan Dabnath | Chan Bharati Shiksha Sadan
167 |DNM 19082 [ Shri Pratik Chandra Frabir Chandra MNath Eir Bikram Instituticn
Math
16" | AG/MZ180 Shri Litsah Das Shri Swapan Das Shishu Bihar H.5.5chool
18" | KLS-10577 | Smt. Mirjta Choudhury | Milothpal Choudhury | Metaji Vidyapith Eng. Med. HS
Scheoal
[ER LIS Shri Tridip Baksi Tapan Kumar Baksi | Udaipur Eng, Med. H.S, School
15" [DN/NY 18102 | Shii Souradasn Deb Math Rangalal Deb Nath Haly Crozs High Schoal,
Panisagar
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AGARTALA
Rank | RollNo. Mame Father's Name School
17 AGIMEZIE Shri Soharn Shri Sujit Kendriva Vidyalaya, Kunjaban
Chakraborty Chakraborty
27| AEinizoos 5Shri Aryan Saha Shri Dipak Saha Holy Cross Schoal
| AGMEA19 Shri Soumyadilya Shri Swapan Kendriva Vidyalaya, Kunjaban
Chakraborty Chalraborty
4" | AGIMRRTES Shri Dipayan Deb Shri Narayan Deb Metaji Subhas Vidyaniketan
5 | AGIMZ157 Shri Arnab Das Shri Khokan R.K.Mission Vidyalaya
Chandra Das
B | AGIM22ET Swaralipi Dalla Auzxilium Girls” School
T | AG2180 Shri Ltsak Das Shri Swapsan Das Shishu Bihar H.5.5chool
ar A M213S Shni Tapajyoti Shri Amitabha F.E.Mission Vidyalaya
Chakraborty Chalrabarty
& acimEiEz Shri Sourasish Das Shri Sunya Kumar F.K Mission Vidyalaya
Das

107 | AGINI2053

Shri Sandipan Saha

Shri Sudip Saha

S Krishna Mission School

10" | A 200G

Shri Swarnab Saha

Shri Biswajit Saha

UK. Academy Eng. Mead.

12" | asmi2106 Shri Rajdeep Saha Shri Rajib Saha Holy Cross School
120 | AGIMZ143 Shri Arkadeap Shri Praseniit R.E.Mission Yidyalaya
Ehowrmik Bhowmik

14" | AGM2168

3ml. Sirsha Ghosh

Shri Sandip Ghosh

Shishu Bihar H.5.5chool

14" | AGIN2082

Shri Parthik Roy

Shri Partha Roy

Holy Cross Schoal

187 | AGN2005

Shri Prantik Saha

Shri Pankaj Saha

UK. Academy Eng. Mad.

17" | AGIMZ00T

Shri Ratnadip Sen

Shri Marayan Sen

L Academy Eng. Med,

17" | AGIMiZ203

Shri Misar Uddin

Shri Mostafa Kamal

Shishu Bihar H.5.5chool

AMARPUR UNIT

RollNo. Nama Fathar's Nama School
AP Smit. Atabi Debnath Chittaranjan Charu Bharati Shiksha Sadan
Debnath
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BELONIA UNIT
Rank Rall Na. Marme Father's Name School
1 BMMDI001 Shn Shamik Saha Subhasis Saha Belonia Govl. Eng. Med. HS
School
2T | BRMDIOTE Srt. Arunima Pal hanna Pal Belonia Vidyapith H.5. School
I | BMMOnZ Shri Ratnadip Das Ranjit Kumar Das Balania Govt. Eng. Mad. HS
Sohool
4" [ BM'MOD0S | Shri Chayan Debnath Arjun Debnath Belonia Govt. Eng. Med. HS
Scheaol
4 | BRMOUDOD Shri Mainak Das Kaly Das Belonia Gowt. Eng. Med. HS
School
6" | BW'MOVOET | Shri Ayan Roy Barman | Bikash Roy Barman Belonia Vidyapith H.3, School
T | BM/MO/O04 Smt. Srijita Mallik Biplab Mallik Belonia Govt. Eng. Med. HS
Scheoal
DHARMANAGAR UNIT
Rank Rall No. Mame Father's Nama School
1* [N REEN Sri Granthils Gictam Bir Bikram Insfituticon
12081 Chakraborly Chakrabaorly
2 | onmas Shri Prabal Singha Purna Chandra Bir Bikrarm Institution
19080 Singha
| o Sri Soumik Pal Subrata Pal Galdan Valley H.S. School
1302R
A7 | DM i Sagnik Purkayastha Subhrajyoli Bir Bikram Insituticm
19078 Purkayastha
] DM 5ri Subhabrato Deb Debashish Dek Holy Cross High School,
g Panisagar
G [WEEN Shri Pratik Chandra Prahir Chandra Math Bir Bikram Insfituticon
19082 Math
T | DN Shri Souradesp Deb Rangalal Deb MNath Holy Cross High School,
19102 Nath Fanisagar
g | orenal Shri Arka Desp Pal Agim Kumar Paul Marth Paint School
19068
KAILASHAHAR UNIT
Rank | RollNo. Mame Father's Name School
1™ KL3-10577 | Smt. Nigita Choudbury | Milothpal Choudhury Wetaji Vidyapith Eng. Med. HS
School
27 | KLS-10572 Shri Qbakar Roy Dipankar Roy Metaji Vidyapith Eng. Med. HS
School
3T | KLS-10570 Sml. Anusree De Jahar Lal De Melaji Vidyapith Eng. Med. HS
Echonl
47 [ KLS-106817 | Shri Scumyadesp Paul Biswajit Paul Kendriva Vidyalaya, Kailashahar
5" | KLs-10578 Shri Rajdip Paul Kamalaksha Paul Mataji Vidyapith Eng. Mad. HS
School
&' | KLS-10571 Smit. Alishes Biswajit Choudhury ketaji Vidyapith Eng. Med. HS
Choudhury School
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T | KLS-10573 Shri Farthib Kilikdar Prasanta Kilikdar Metaji Widyapith Eng. Med. HS
School
8| KLS-1080 Shri Dinesh Shah Lalan Kumar Shah Metaji Vidyapith Eng, Med, HZ
Schaonl
=i KLS-10575 Shri Yubaraj Javanta Metaji Vidyapith Eng. Med. H3
Ehattacharjes Bhattacharjen Schoaol
10" | KLS-10588 Shri Anurag Paul Subhendu Bikash Metaji Widyvapith Eng. Med. HS
Faul Schonl
10" | KLS-10625 Shri Sankarsan Das Mohit Lal Das Mivedita Children's Schoal,
kurmarghat
127 | KLS-10833 | Shri Soumyadaep Pal Idrinal Kanti Pal Mivadita Childran's School,
Kurnanghal
KAMALFUR UNIT
Rank Roll No. Mame Father's Name School
17 ¥ I Sn Pritarm MNath Partha Pratim Rath kamalpur Govt. Eng. Med. Class
X School
2 KMP26 Shri Atanu Da Apurba Kurmar Da Kamalpur Govt. Eng. Med. Class
Xl Sehool
KHOWAI UNIT
Rank | RollNo. Hame Father's Name School
17 FHW 005 Sri Abir Dasgupla Rajal Dasgupla Khowai Govl. Eng. Med, Class Xl
Echonl
1™ KHWOOT Sri Dhrtiran Roy Dhirnan Roy Khowai Govt. Eng. Med. Class Xl
School
TELIAMURA UNIT
Rank Roll No. Mame Father's Name School
1™ TLMMDZD Shri Tushar Singha Binay Singha Roy Ananda Marga High School
1 B/L07 Roy
279 | TLMMOED Shiri Anuvabh Pintu Sutradhar Ananda Marga High School
19/E/024 Sulradhar
37| TLMAMCED Shri Chwipayan Shyamal Deknath Ananda Marga High Schoal
12BN Debnath
4 | TLMMO ) Shri Shibasis Sakhar Chakraborty Taliamura Highar Sacondary
THIE0AE Chakraborly Sohool
' [ TLMaaoez0 Shri Subhrajeet Faul Subrata paul Ananda Marga High School
19B00E
&7 | TLMIMDIZD Shri Sowvik Das 5Shri Santosh Das Ananda Marga High School
13O
i TLRKICH 20 Shri Debajyoti Dulal Karmakar Ananda Marga High school
19/E/030 Karmakar
a7 | TLMiaGE Shri Tohin Majurnder Utlarm Kurnar Ananda Marga High School
19/B029 Majumder
g | TLMIMIDIEZD Shri Swarup Mama Framatosh Mama Ananda Marga High School
1AE/D25
107 | TLMIMCZ) Shri Gourab Paul Pradip Chandra Ananda Marga High School
1RIB/002Z Paul
11" | TLMiDeED Shri Sauradip Deb Sajal Kumar Deb Ananda Marga High School
1WEO13
127 | TLMioezn Shri Subhasish Saha Debasish Saha Ananda Marga High School
19BN26
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UDAIFUR UNIT
Rank Rall No. Name Father's Name School
1% LPACH S Shri Soumyadipta Das Tapan Das Udaipur Eng. Med. H.5. Scheool
El UM 33 Shri Udit Sarkar Uttarn Kurmar Sarkar Brilliant Stars School
o LIMACHS0 Shri Tridip Baksi Tapan Kumar Baksi Lidaipur Eng. Med. H.5. School
Ea MOAE Shri Sanchan Fal Siba Frasad Fal Wivekananda Vidyapith H.S.
School
SANTIRBAZAR UNIT
Rank | Roll No. Name Father's Name School
17 FTENIO- Shri Souharda Sinha Sajal Kanti Sinha Sunflower Eng. Med. Academy
19065
2 STEMO- Shri Subhadeep Sil Dulal il huhuripur H.S. School
18071
= STEMO- Smt. Azmita Biswas Dulal Biswas Brintak Siksha Miketan
TRO2E
47 FTRMO- amt. Shayanika Swapan Kumar Santir Bazar Girls’ HE School
1wy Banman Barman
5" STEMO- Shri Samiran Midhan Chakraborty Brintak Siksha Niketan
180026 Chakraborty
g STEMO- Shri Joydeep Mallik Sankar Mallik Brintak Siksha Miketan
1803r
5 FTEWO- amt. Hrittisha Baidya Arun Shandra Sunflowear Eng. Mad. Acadamy
1024 Baid}-a
ar BTENIO- Sml. Ciparnila Ce Chpak. Cre Brintak Siksha Nikelan
18024
g STEMD- | Smt. Moumita Mahajan Biswaijit Mahajan Brintak Siksha Miketan
ML T
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REGIONAL MATHEMATICAL OLYMPIAD -2019
Region - Tripura

RESULTS
(30 students (Class 8-11 any) + 5 Girls’ quota + 6 class Xll Students)

TOP 30 students | class VIl to X1 |

Sr. Na Rall No Mame Class Schoal

EAMALFUR GEWT ENGLISH MEDILIM

1 P 30872 | DRIFTANIL BHSWMIK | HIGHE | SECCHDARY SCHOCL

2 TRE208068 | owiaa Das 1% SEISEI RaVIs HANKAR YIDY AMANDIR

] TREZOE0BE | RAJAREHEE DAaS A SRl KRISHMNA MIESI0N SCHOOL

4 TRE203135 | ARNAE DAS W FAMA KRISHMA MISS IO N WIDYALSY S

] TRKZO8065 | SUEMIT NECGI X BHAYAM'E TRIFURA YIDYAMANDIR

3] TRKZO8119 | SINJAN DEENATH Wl SHISHU BIHAR H.5. SCHOAQL

7 TRE203121 | SALUMYADIP DEE ® HCLY CROSS SCHOOL

[3] TREZ2083124 | BIEHABASL] DEEMATH 3 SEIHRISHMA MISSION SCHOODL

a TRKZO8177 | BIJAYASHREE PAL Xl SREIKRISHMA MISSION SCHDOL

mn TREZO8110 | SHUEHRANIL BASAK 1% EHAYAM'S TRIFLURA VDY AMANDIR

ik TREZ08125 | ARYAN ACHAR.JEE 3 RamA KRISHRA MISSION WIDYALAYA

12 TRKZO8063 | AMURASG DAS Xl RamA KRISHNA MISSION WIDYALAYA
HINDI GCWERNMEMT HISHER SECOMDARY

T3 TREZ08142 | DEBEADRITA SAHA Xl SCHOOL

4 TRE208143 | WRIDDHIRAR.) DEV ¥l SEIKRISHMA MISSION SCHOOL

“5 TRE2I3174 | SOLKIK PAIL (kS GOLDEMYALLEY H S, SCHOODI

16 MR 307013 | ANTAREER RA&Y Wi LIMAKANTA ACADEMY (EMGLIZH MEDILIK

7 TREZI2164 | JO¥JEET DEE 1% SHIZHU BIHAR H.5. SCHOQL

8 TRE2I3I8S | SREEJITA DAS W HCLY CROSS SCHODI

i TRE2D8126 | SHASHIDHAR ROY x HCLY CROSS SCHCOL

20 T 30EN3G | SOUHARDYA MATH i REarA KRIZHMA MISSEI0N WIDY ALAY A

21 TRE208059 | SHUBHRAJIYOTI DAS 1% LIMAKANTA ACADERY [ENGLIZH MEDILIM

2 TREZI8180 | PURMASREE DER ¥ P RAMSY AMNA MDA WIDYA MAKNDIR

23 TREZOAABO | LUTSAB DAS 1% SHISHU BIHAR H.5. SCHOOL

2d TREZO3135 | ARYAN SAHA ® HCLY CROSS SCHOOL
SViran | DHAMAJOY DAS KATHIA BEARA

25 M 305514 | PARAMITA DEBBARMA | X RISSI0N S CHOOL

26 TREZD817 | SOUNYANT DAS ] HINDI HIGHE R SECOMDARY SCHOOL

27 TRE2I8061T | SMEHA DAS X AUXILIUK GIRLS SCHOOL

HRIDDHI HCLY CROSS SCHODI

24 TRE2U80493 | CHAKRABORTY A

24 TREZ2I31C1 | SWARNAER SAHA X UMAKANTA ACADENMY [EMGLISH MED UM}

a0 TRE228124 | KUSHAL DEB x RAA KRISHMA MISS 0N WIDYALAY A
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5 Girls Quota | class Vil 1o XI |
Sr. No | Roll Mo Name Glags | School
1 TRE2I8130 | TAMISHA RAY * HCLY CROSS SCHOL
2 TRE2I8133 | SAHELI DER * HCLY CROSS SCHOOL
3 TRE2J8100 | NABASREE DEBMATH * HCLY CROGS SCHOOL
4 TRE225112 | RAJDIPA SUTRADHAR (4 HELY CROSS SCHCOL
h TRE208081 | SHRABAMI S 1M GHA * SREIERISHMA M ISSI0OMN SCHOOL
B students | clasz XN |
Sr. No | Roll Mo, Name Class | School
1 PR 00557 | ARLIT DEY A Matajl Widwapith English Medicm H.S, School
2 PATR 307375 | NIKITA GHOSH A METAN SUBHAS VIDYANIKETAN
HIMDI GOVERKMMEMT HESHER SECONDARY
3 TRE208109 | SAKIT Das A SCHOOL
SOUNMYA PRASAD FAMA KREIZHMNA MISSION WIDYALAYA
4 TRE208140 | SHSEMA Al
bl TREZO8JEG | RITAVASEH DCEBMATH XN UMAKANTA ACADEMY |[EMGLISEH MED LM ;
5] TRKZI81L46 | DIPTANLU BIEWAS Xl UMAKANTA ACADERMY [EMGLISH MED LM ¢
LIST OF LIFE MEMBERS 2019-2020
Sl | LM. No. Name Miemail Address
No.
1. 480/2019 Sri Suman Cras FBG25341545 Research
sumandas1 8842 @gmail.com Scholar
Tripura Univ.
2. 48152019 | Smt. K. Renubeheta Dew TE29007141 Research
renuksh11@gmail.com Scholar
Tripura Univ.
a. 48212014 Prof. Soma Basu G0511182413 RabindraB harak
somabasull Egmail com University
4. A83/2019 Sri HMNBehara QB15BE9183 Scientist, DRDO
hullas h33di@gmail.com Chandigarh
&, 4842019 | SmitSonali Roy Barman 8794898041 Student,
raybarma nsenalif@gmail.com Women's
College
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REGIONAL MATHEMATICAL OLYMPIAD -2019
Problems and Solutions

. . - . 1 .
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Lot S HAAd — oS4 A — 50 Then <80 Ay — e Using that angles an A and ) are same,
we gel SO0 C — 40 Then ACC0 — 3 IF ZACT, — =, we see Lhal 2744 — =, Therelore
AAAE) = A0 Simidlarly, wo soe that B BA = A = A and S8 RO = A B000 =4

Hinee SRR = SRCC = 2 it follews that FR s tangent to the circumeirele of A BCC at B
Therofore FH? — FG - RO Sinee FA — U3 we ger B AT — BG- ECL This implies that A s
langenl L Lhe clreumcleele ol of AAGC al A Therelore o — JGAF — JGCA — <0 A glwilar
analvsts @ives o = AL

It tollows that all the angles of SABC are equal amd all the angles of &SA B0 are cqual. Henee
AR and Ay are eouilateral triangles.

cLedoo, be Beoposilive real munbers such thal o =0 — ¢ — 1, Tronve Lol

i} h " |

= " . e " 5 - — e
e et R e — et e B T Rl

Solution:Observe Llial,
bl a s . . . o N E . o,
ol 0 et =0fe b ) B =0t RS et ) = Bebe | 0% et
[enes
. F < -
at 0 et e 4 eh o
Using AM-HM incogualivy, we also have

4 | I 25

} =

ber e l ab = Bhe— e+ ab

Ths we g

@ 1 ! {.s 11
uE e T Betakbae o 28 Ve oea o)

Slmilacly, we zel

anil

S U O IO
Bt el T ( ca b br‘)

|
et — -‘J" — 23 ;..l,. i

Adding, we got

i n i 4 % B ) ( 1 1 1
el b0 et DA et 2 et T 20 ek be ra
1

Clonsider (he Doellowing 3o 2 arvay [ovmed by using the munbers 1,204, 0, 6:

ey fqu I G
fa) dbas — |2
Lra] Aoy 3 4
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Observe Llal all row swms are egual, bulo the s ol e sguares Iooon e saoe for eacly oow
Extend the above arvay tooa 8 = & array (g )aes for o saitable & adding more columns, nsing the

munhers TR 000 Ak aneh thiat
= i " & & &
E iy = E i = E M, and E [ y07 = E I_r.'.z_.,-_:-z = E I_u.;i_.,-_:nz.
i A il i i i

Solution:Conslder 1he [ollowing exlension:

G346 446 2026 B(2-m

(I
205 1+6 b4f S—iZ-f) 4402-6)
504 206 D16 1 (267 0200
il
¥
2 5
B4
This rednees ro
(I T T I (S I
205 T 12 15 16
309 = 11 12 1&

Cheerve

=6+ 0+ 04 1+ I7T=067 1% —6% 0% - 0% + 1% — 179 = T3

PR+ T+ 124+ 15+ 16 =0T, 2 3% 72 192 L 152 — 162 = 7L

3—d+ 8411+ 13418 — 570 3% + 4% + 87 4117 + 137 + 167 — T,
Thus in the new array, all vow sums are cqual and the somof the sguares of entries o caeh Tow
ere the saie. Tlere & — 6 awd we have added wumbers om 7 Lo 18
In o wriangle ARC lot B e the orthocenoer, and et P2 R 8 be the feet of altitudes from A, B0 w0
the opposite sides, respectively. Let L340 A beonddpoints of segments A5 B 0 vespectively
Let XY e leet of altiludes [rown B A on o e line D, DProve thal X2 is perpemdicular o
MY
Solution:Obsecve Lhal AT and ITEA are cigll-aneled elangles ad D s the wid-point of AJT
Hemee LF = LA = LR Similarhy, considering the vighn triangles 8RO and HEC, we morn YV =
NE Sinee M ois Lhe mid-poine of FE L follows 1hal SLE = ANME = 90% and LA N wee
ciollincar. Since LY and N X are porpondiculars to XY, we conelude chat Y FAML and FAXN A are

cvelie quadrvilarerals. Ths

ZPLM =AY M, and AFPXM = AN
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W also obecrve that OFE is o rvight trisngle and N i3 the mid-paine of BC Honee NP = N
Wi ot
ANFC - ANCF 90 — 20,

Slmilarly, LIM = LA gives
AEA = LA =0T — B

Wi nhrain
LLPN = ALPC + ANTO =200 1 W - 2B = ZLFC - ZLFA = ZAFC =007,
In triangles Y ALY and LEA, v have
SEYM =FY M =-FLM=/FLN,

and
AYNM=AFPXMW = FNM=FNL
It follows that Y WA = ALFN =007, Therefore ¥4 | MY
G, Suppose B distiner positive integers grester than [ are given such that there are at least 4506 pairs

atnong Lem whicls ave relanively pritne, Show Lhal oue can lod Tour legers o, b eod awong Wiem
such that geel{a, &) = medib, 0] = gedic o) = ged{d, 2] = 1.

Holution:Let the given integers be a0, osq. Take a0 01 = 01 grid and color the eell an (1, 1
black iF gedi, a0 = 10 Then al Teast 230456 = 812 cells are coloved black, 10 d; 35 the mumber of
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lack cells in che dth column, then 37 d; = 9120 Now,

@1 3% m
| | .
zl: (Fi ) SRy Z;d{) ZT .
| il : il
= 5 % 4] Zt’f{) (Z il Q'I)
=1 i=L r

2R AR = 12w 4086 — 3]

%

2 % 91
fm

L
T e da e N i R - - P R - . R T i
) diglinel paics of coliwwnns, There must be al least one paic of cows (i, @)

Since Lhere ave anly ( .

Lhal ocour with two distinet columns g, & Thus (w50, (w00, (e s and (0,8 aee all black, Thas il che
integers corresponding to the colmmns a v s # ave a, e b d vespoctively, thoen ged{a, B — ged (b, o) —
wodiod) — ged(d, a) — 1,
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SOLUTIONS TO INMO - 2020 PROBLEMS

1. Lel Ty and Ts be vewo clreles of woequal radil, witl cenlees ) and C respeclively, o Lhe plane
intersecting in twn distinet points A and B0 Assume that the contre of cach of the cireles 1

ancd 'y s owrside the other. The tangent to Uy s O intersecls Uy oweain in O different from
Bi the vangent to Ta ot B ntersecws Ty again in 22, diflerent Iron 5. The bisector: of 205
and SECAR oot Uy oand Py oagain i X oand Y, respeetively, differons from AL Lo Poand £ be
Lue cireumeentres of Lelaoeles ACT and X AY, respecilvely. Drove thal ) s the perpendicular
izcetor of the line seament £ Ok,

Solution:

Lt SO0BA =0 and ZDEBEA = 0 Then #BDA = o and SBC = 00 We also observe that
AN — A AC B2 — o, shdarly, S ACRGH — G0 Heneo

L0 A = 1807 — (o + 30,
YW alzo hasno .

SHHN A - 2005 A
2 T2
Hemwers 2 POy — 2P0 A+ 2 AR O — 3400 Similarly. we com gor 2P OG0 — a4 50 1 folliees

Loal I lies oo Lhe perpendicular bisector of O O,

P A= =LDBA =0

Mow wo observi that

SXEPY — 3R — 22X AY — B607Y = 2[180° — e — 3] — 20+ 30

This gives
[ Ny
200 = J(LXQA + LY Q) = xd = |}

2
This shows thar A Ch Ok OF are eomeyelie. We also have
2DADR
SABXYX — SARD - SDBYX — 4 S0AX — F— E—
o . ZBAC
ZARY — ZARC - S00Y — o4 ACAY —a— 5

Auddling we obtain

SABN + ZARY —a+ 4 s[éﬂ_iﬂ + SOAT — w4 H 1T — e — J)— 1R
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Menee X, BV are collinesr, Now
1 - .
SEIAN = 2{li'_"ﬂl]"' SAQAN =007 3

1 . \ .1 . . . .
LXAO) = SI180° — 2X O A) = 00° = Z(360° — 2LABX] = 2ZABX —n0”.

[ernee .
DAL 20 Ak

2 7
This shows thal AC) bisecos 200 ACh and therelore vhe chords €00 and G400 subitend equal angles
on the cdremmference of the crele passing thromgh QLA Homee $00 — G040 This mecans ()
lies oo Lhe perpendicalse biseclar of OO,

AAGA =W 3 SARY 00" = SARN - 3=

Clomnbining, we set chan 24 i3 the perpendicular biseetor of O O
2. Huppose Pl is a polynomial with real coefficients satsiving the condivien Pleosd 4+ Sinfl =
Ploosd — sind), lor every real 0 Prove thal Pie) can e expressed W the lorm

2.2 2yl

Plel=wg | ail &%) azil =) Ty

[ e |l &%)

for some real nambers ay. e 0e, Ly and nonmeganive Integer i
Solution: Chunging @ o 0 — =72 we see that
Plain i) 4+ cosdt — Pisind — cos
This shwwes 1hal Pl — Pl—a? Tor all w0 £ [—/20 4] and a5 T i a polyonomial, in Gaed,
Pley=IM—x)
for all w = B, Henee Pla) is an even polynomial; Pl = (6™ for some polynomial Qfx). This
e
(1 + sind207) = Pleast) — sind) = Pleoad — sind] = ({1 — sin{ 2471,
Trking £ — =in{260, we s that QU1 410 — Q01 — 100 Tlemee (0T — 2]
Clonsider Q06 — (M0 This vanishes both al ¢ = 0 and ¢ = 2, Henee 2 — 00 8 a [acior of
G — . We ohuain
QY — Q0 = 12 — b6

for seme palynominl AL Using QU1 420 = QU1 — £, it follows that &1 + £ = &1 — #1. Homee
U tnduction we gel

11

Qi) = > btz — 1,

W

Henee

Plry = Qa®) =Y w2 - ot =) (111 -0t

L] Eal|]

Uging hinomial theorem, we can wrice this as

Play =5 a1 — o),

[ ]
[oor s coellicients oy, 0=k <,
3 Lot X = {0,123, 456.7.8.0), Let 5~ X be such that any nonnegalive integer nocan le

written as p— g where the nonmegat e integos pog boae all their digits in S0 Find che sallest
possille mumber of elements o 5.

Solution: We show than & numbers will suttice. Take & = {0,1,3,4,6}. Obsorve the following
splitting:
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L)1
21111
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4 i

bl |

=
|

23| = —
N S )

A
(=

=

Thus eacl digil in a given ponnegative integer is splil according 1o the above and can be writlen
Az g s ot two i hers cach nasring digies in 5.
Wi show that |5 = 40 SBuppose [S] < 40 We may take |5 = 4 as adding extra numbers to
S cloes not aller our argument. Let & = Lo, boeod b Sinee the last digic con be sy one of the
mrnheers O, 1,2 L B wee muust Tee able vo write this s a sum of digies o 5, modale 10, Tlos
the collection

A Je+y (wod W0)|e,y = 8
sl contaie {0,120 01 as a subeel, Dol A Las al sl 10 elemens IL;'I — 4], Thus each
clomont of the form @ <+ g (mod 100, a8 @,p vary over &, must give difforent mombers from
[N Rt
Clomsicler ee— o, B4 b, o4 esd = o modale L Uhey nnest give 4 even mombers, lenee the vemsining
ever number must e from the remaining 6 elements oblained by adding two distinet members
of 50 We may assume thar even mmber 35 g+ & Do 103 Then el b st hase same parity, I
any one of ol b same parity s halo ol e, Lhen s s with apives s even wonber, whick is
impossible. Hence o f must have same parity, in which case o d {maod 10) is oven, which leads
fir s cotdridiction. We conelude that 5| = 5

Leto s = 3 be an dulewer and lew 1= ap 5 wn S wg 5 - -- 50wy, be we real numbers such 1hal
oy b ade b ooa b b dn = 2 Prove that

AR = | — G I s g A e A s ) = 2 s -,

Solution: We e Chebyshev's inequalily, Olserve

Al gy 1 b ety a0+ s+ + 1
= (i e s o e+ L, — L= fa, g — 14 -4+l — 10
Soaeferyug -y, — 14 - oo — 1) = 1a, —1))

<onle ancoag L
I foallewwrs ch
LRl SR S S ¥ AT + PR (TR I R T N R Y S S

This pives the reguived inegqualily.
Infinitely many cquidistant paralle] lines are drawn in the plane, A positive inteper 0 > 3 is callod
Srecoeeahle 1700 5 possible to draw s regolae polveon with s sides all whose sertioes lie on these
lines and no line eonlains more than one verlex of the polygon.

{a) Show that 3.1.6 are fromeeble.

(1) Show that any integer » > 7 is not frameable.
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(o) Detcrmine whether 5 is frameadle.

Solution: For v — 34,6 it 35 possible to draw regnliv polygons with sortices on the parallel
lines (nole Lhal when we show s resular hexason s s eamed polygon, O aclodes the equilaleral
triangle casc).

Tigire 1s

Fipure 2

Fionre 4
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g
W will prove Lhal L = ool possible oro 2 70 To lel, we prove s steoneer slalewenl sl we cau
non draw ather polygons with vertices on the lines {even i we allow more than one vertox o lie

o the e le).

Tirst abserve that if A, B are polots on the lines and € 13 anocher poine on o line, 5 we locate

By
¥ B
A
A, !
I,
A | -4'3
Figiwe 4
A B
i Iy
:'1-1 ."13
By iy
i
:'115 A | n'] nll.!

Fignre a:

prolul I such thal 000 is parallel and equal o AT, Len IV alwo lies onoa loe, Suppose Lhal owe
lgve o regular polveon s . Ay, where = 6, wich all the vertices on the arid lines, Choose a
point (o a grid e aod draw segments CH2 conal and parallel to 4,4, ford — 12,0 e —1
amd QL parallel and equal wo A, The poins By oalso lie on vl grid loes and Torim e regular
4‘ 4'-’. Since 1 = 6, the ZBOB; < 36076 and
henece s Lhe amalles) angle o Lhe Lrisozle B,l’),&l'g L[ll(]h—f Ll thes triangle OO0 8 moseelss)
Thus & < 1. Hence starting with a polvaon wicth verticos on arid lines, wo obiain another polyeon
with riatio of side lemgths & < 10 Hepeating chis process, we obrain a polyeon wirh vertices on
grid lines with ralio of eldes &™ Lor say e, This e a conlradietion sinee ihe lewgih of the side of
A polvgon wich worrices on ovid lnes ean mot be Iess than che distanes bersreen the parallel Hnes.

polvaon with e sides. Consider the ratio & =

Thus for v = G, we can ool deaw s polygon wich verlices oo the grid lnes.

Thi: above proof fails for v = 5.0 In this case, draw OB, QR] parallel and coqual o Ay s in
opposihe directions (see Figure B wod similarly for obher sides. Uhen we olnsin a regolar decagon
willh werlices oo the prid lnes and we Lave proved 1hatl 1his s Dopossible,

0 A whowdng is a0 2 1 rectangle. Show Lhal a0 5 = 5 bowed divided odo bwenby-lve L s D sguares
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cannol be coversd by 16 slvpmdieos sucls vl each #lromdng covers exaclly Llwes wnin sqoaces of

the board and every unit squarc is covered by cithor one or two stremmios. (A stromme can be
placed eirher hortzontally o vertiendly on the board. )

Solution: Snppose on the conerary thar it 35 possibile tooeover the board sith 16 serominos sneh
Lial each unil sgiesee is covered Ty ellher one or bwo sloowinos, 10 thers ave & squsees thial are
covered by exactly one stroming then 2025 0 &) | & = 163 = 18 and henee B = 20 Thos there
Are excachly fwo sgquares which are covered by ouly ons stromino, We colomr the board wirh Lhres
colonrs red, Blue, preen as Lollows. The sguare corresponding to clie -th row and the §-uh column
is endonred ved i £ 7 =0 (mod 31 green T4+ = 1 fmeed 3 andd blne otherwise, Then there
are 9 red sguares, ®oereen squaves sid & Blue soguares, Nole thiat each slroming covers exactly ons
gnuare of cach colonr. Therofore the two equares that are covered b only one stroming are ooth
recl. For eaeh snel sgquare £+ § = 0 [mned 3 where ©and 7 oare s row and column momber.

Wi v colomr the board with aoditferent scheme. We eolont the sonare cotresponding o the &th
ron and Le -l colivnn red 8 — § = (mod 30, green U8 — 5 =1 [mod 3 and Dlue ollierwize,
Apain, there are 9 red soquares anc henee the two squares covercd by only one stroming are both
rec. For each sneh sgusre £ — § =0 fmodd 3 where §and 5 are ik rowe and colurne weober Uhins,
cach of the two sguares coverod by only one stromine satisfics ¢ §f =0 (mod 3) and 4 7 =10
fmod 31 where & and §oare its tow ancd colirnm ommbers Uhis dmplies that £ — 7 — 30 This = g
contradiclion because there is ouly ane sucl sguare,

<>
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ANNUAL REPORT : SESSION 2018-2019

[To be presented at the 40th Annual General Meeting of
Tripura Mathematical Society on 2" June, 2019 at the auditorium of
Sukanta Academy, Agartala, Tripura.]

RN
[

Hon’ble President, Vice President and Members of TMS, | extend my hearty
and pleasant welcome to all who are present in the business session of AGM
2019 and wish Subha Naba Barsha to all our members. At this auspicious
occasion | also remember the dignitaries whose endless effort and contribution
in the field of Mathematics as well as in the proliferation and achievements of
TMS demands special mention.

Before detailing the activities of the Executive Committee 2018-2019, |
would like to mention the salient features of the proceedings of the 39th Annual
General Meeting.

39th General Body Meeting: The 39th AGM was held on 29" April 2018
at the Matangini Pritilata Sabhagriha of Women’s College, Agartala , Tripura.

In the prize distribution ceremony of morning session, Prof Arunoday Saha,
Ex Vice-Chancellor, Tripura University (A Central University), Suryamaninagar,
Sri Bhabatosh Datta, Senior Scientific Officer, TSCST and Mrs Manidipa
Debbarma, Principal, Women's College were present respectively as the chief
Guest, Special Guest and Guest of Honour . Dr. Sharmistha Bhattacharya
Halder, Vice President, Acting President of TMS, chaired the Session. The
details of activities of TMS during the session 2017-2018 have been furnished
in the Bulletin of Tripura Mathematical Society Vol No 38.

The Business session of AGM 2018 was started with the discussion on
the Agenda points duly announced by Dr Sharmistha Bhattacharya Halder, Vice
President, Acting President of TMS, who graced the Chair in the Business
Session where all the Unit Secretaries , Treasurer and General Secretary placed
their reports and were all accepted . After announcement of the dissolution of
the Executive Committee of TMS of the session 2017-2018 by the President of
TMS, a new Executive committee of TMS was formed and Unit secretaries
were elected by the members present in the Business session of AGM 2018.
Names of the Executive Committee members and Unit Secretaries for the year
2018-19 are published in the Bulletin of TMS, Vol 39.

Now | am presenting before the house, the activities of the TMS under the
Executive Committee for 2018-2019.

1. Meeting of the Executive Committee: During the session 2018-2019,
12 (twelve) meetings of the Executive Committee/Extended Executive
Committee were held.
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2. Organization of Examinations/ Quiz Contests: The Society
organized Mathematical Olympiad and Aptitude Test both on 9th September
2018. Inter School Quiz Contest on Mathematics 2018 was also conducted
successfully. Preliminary round at sub divisional level was held on 11th August
2018 and then the State level 2nd (Semi final) Round was held on 21st
December 2018. The final was held on 22nd December 2018. Satisfactory
number of candidates for those examinations was noticed. The details of the
results regarding these examinations conducted and quiz contests organized
have been furnished in the Bulletin TMS Vol 39. So repetitions of those things
have been avoided here for the paucity of time.

3. Mathematics Day Celebration: Like every year TMS observed the
Birth Anniversary of Srinivas Ramanujan as Mathematics Day in collaboration
with the Tripura State Council for Science and Technology, Govt of Tripura on
22nd December 2018. The Programme was organized at the Campus Hall of
N. S. Vidyaniketan, Agartala, Tripura. Details of the Programme and the results
of Prasna Mancha organized on that occasion are given in the Bulletin (Vol
39) of TMS. It may be mentioned that the top Fifteen Rank holders (Agartala
Municipal Area) of the JMO conducted by TMS and TSCST were presented
prizes on that occasion.

4. Organization of Regional Mathematical Olympiad (RMO) and
Indian National Mathematical Olympiad (INMO): These two Examinations
were conducted on 07" Oct, 2018 and 20th January 2019 respectively. Dr S
Bhattacharya (Halder) was the convener of the organizing committee of the
said examination. The detail result of the RMO may be seen in the Bulletin
(Vol 39).

5. Organization of the Junior Mathematical Olympiad (JMO) for the
Students of Class VIII: Junior Mathematical Olympiad (JMO) was jointly
organized by TMS and TSCST on 11" Nov, 2018 in all sub-divisions, Nagar
Panchayets, AMC Area. The sub-divisional results were declared on 10"
December 2018 and the State level results on 5" Jan, 2019. The details of the
results are available in the Bulletin, TMS Vol 39.

6. Awards: Apart from the awards of TMS, successful students are also
able to get the following awards:

i) Madhab Lal Chatterjee Memorial Silver Medal and Kunjabasini Memorial
Scholarship (for the highest scorer in the Aptitude Test) and Dipak Sarkar
Memorial Encouragement Scholarship (for 2™ & 3" position in the Aptitude
Test).

i) Radha Ranjan Deb Choudhury Memorial Silver Medal (for JMO topper)

iii) Satyabrata Memorial Scholarship (for 1%, 2" and 3™ position in MO)

iv) Jaydeep Bhattacharjee Memorial Scholarship ( for 1 position in RMO)
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v) Chandraprava Memorial Running Trophy (for the Champion Team of
Inter School Quiz Contest at Madhyamik level)

vi) Keshab Chandra Saha Memorial Silver Medal and Pradip Datta
Memorial & Krishna Sushama Scholarship (for the highest marks in Mathematics
in Madhyamik under TBSE)

vii) Bankim Chandra Memorial and Pradip Datta memorial Scholarship
(for the highest marks in mathematics in H.S (+2) Exam under TBSE).

viii) Ramesh Chandra Das Memorial Silver Medal (for the highest scorer
in B.Sc Mathematics Honours).

7. Membership: TMS has enrolled 16 new Life Members in this session,
totalling to 479 Life Members.

8. Acheivements:

Organisation of Seminar: (i) Tripura Mathematical Society organised a
one day Seminar on Methods of Teaching Mathematics for Elementary to
Madhyamik level Teachers and Students in Amarpur Sub-division at Amarpur
Class-XIl School on 2™ August, 2018. Dr. Premtosh Majumder, President, TMS
and Member Haridhan Debnath & Pabitra Roy were present there. TMS also
organised one day program on the topic of Development of Geometry in
Birendranagar H. S. School, Jirania, West Tripura. Dr. Premtosh Majumder,
President, TMS and Member Haridhan Debnath & Lipika Saha were present
in that programme.

(ii) Tripura Mathematical Society with the help of Directorate of School
Education organized a Two Day workshop on Mathematics at Chandrai para
Class XII School BRC Hall under Dhalai District for Madhyamik Level Teachers
on 14.12.2018 & 15.12.2018. Dr Premtosh Majumder, president, TMS; Mr
Prasenijit Roy, General secretary, TMS; Dr Manimoy Pal, Member TMS; Prof B.
C. Tripathy, Editor in Chief of Journal, TMS & Dr Subrata Bhowmik, Editor of
Bulletin, TMS delivered lectures in that workshop.

(iii) TMS also organised a one day programme at Kamalpur Class XlI
School on the topic of Teaching of Mathematics on 23 Feb, 2019. Dr. Premtosh
Majumder, President, TMS was present in that programme.

9. Publication: | am happy to announce that the 39th volume of the
Bulletin of TMS of the session 2018 — 2019 & 20* Volume of Journal of
2018 is released today the 2™ June (Morning Session), 2019.

10. Donation: (a) Dr S Bhattacharya ( Halder ) donated Rs 12,000.00,
Dr Souvik Bhattacharya donated Rs 10,000.00, Mr Prasenjit Roy donated Rs
2000.00 and Mr Krishnendu Das donated Rs 2000.00.

(b) I like to remember that like every year First 15 prizes for Aptitude test
is given by courtesy of M/S Parul Prakashani.
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11. Grants: (a) TSCST-Rs 47, 000.00 [JMO (State) —Rs 40,000; JMO
(Sadar) & Math Day -Rs 7000.]

(b) Dept of Atomic Energy & NBHM: Rs 70,000.00 for conducting INMO,
RMO.

Thanks:

On behalf of TMS, | convey my sincerest and heartiest thanks to all those
who have come forward with their helping hands to give impetus to the activities
of TMS in any way or other to fulfil our ultimate mission. | must mention here
modestly and gratefully that many Governmental and Non-Governmental
organizations, different Institutions, different Print and Electronic media and
many individuals have come forward whole-heartedly and spontaneously to help
the TMS in all of our occasions.

My special and sincere thanks go to all the members of the Executive
Committee, all Sub Committee members, all Unit Secretaries and other
members of the Society who have generously and successfully shouldered
different responsibilities showered on them. Without their collective and sincere
effort it would not have been possible on my part to make such diversified
programs of the society materialized.

Finally, | express my heartiest gratitude to all the members of TMS for their
intense dedication, thrust, conviction and faith conferred on me towards
performing the duty as General Secretary of TMS in a homely and successful
manner.

| am grateful to the entire respected guardians and my beloved students
who have co-operated a lot with us.

| am sure the unintentional lapses and unwanted inconveniences if any,
caused by me in my tenure shall be overlooked and forgotten by your generosity
in the mighty spirit of Team TMS.

Thanking all of you once again.

Prasenjit Roy
02/06/2018
General Secreatary,
TMS
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: " T.KSAHA & CO. = U3B1-232-6798 (07)
5 % (Chartered Accountants) J4A-230-7684 (R)
i - Sakuntala Eoad,

- _. Apartala : 7900 //

AVDIT REPORT

We hive audited  the attached  Receipts &  Payments  Account of TRIPURA
MATHEMATICAL SOCIETY, P.0O. : Agartala College, Agartala, Tripura (W), Regd No.
662/79 as at 31-03-2019 (Fin Year 2018-20019) iwhich are in agrecment with the hooks of accounls as

maintained and produced before ns for the parpose of our mdit,

W fue obteined wl the fnformmtion and explanations, which to the best of piey betienasbeelyse

anid belicf were necessary for the prerpose of our aodit.

I our opnion and o the best of our information wnd according to explaations giwem b s,
the said Receipts & Payments Account give a trae and fifr vicw of the actual receipls & payments that

have faken place during the period frem 01-04-2(008 &0 31-03-2019,

Place : Agartala
Date : 20=(M-2019.
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oo Wathonationt Snc - £4C
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TRIPURA MATHEMATICAL SOCIETY
P.0). @ Agartals College, Agattala, Tripura (W)
Eeed, No. 66.2/7TY
Receipts & Paymenis Account for the Fin, Year 20058-201 % {Period from 01.04.2015 tv 31035009}
-HECEIPTS | FAYMENTS
Ta Opening Belauce : by Cxpenses fncopnectione weitf
1. Cash in hand Erio0.00  Popularisation of Matlienatics :
2 Cash at Bank : ab Aptilude Test 17, 280,00
S.8.1, MEBBC Branch b MO Test I8, 70000
A Mo, 103332273244 1,24, 71482 ¢ Iner Schoal Quiz Conbesl 3,367 00
3. Eixed Deposit : ) Conference (ICRTMS1E) LA
B Bardhan Memnorial Fund 20,000,000 & Bulletin (Vab- XXXWIL 17, .00
kali Erishna Bama Sundari £ Tournal ITMS (Vol- 15 12,0000
Wemarial Fund 25,000,080 ) Expenses Relating to
. Madhabla Challenes ALz [2017-15) IEANN L1A052,00
Memanal Medal Fund 25,000.00
Kurjabasin Scholarship
bund L0, (e 00
Korishna Sushoma Award " Fxpenses for TSCST Fand
Fund 1,200,000 a) [&ACH Test [Sadar) 4,474.00
Pradip Dratta Schelarship i) |MO) Test (State) 41, 52500
Fund 00, (R 1 Mathematics Dy 316800 4957100
Thpak Sarkar Encouragement
Fond for Aptitude Test 10,000,040
|oydesp Bhattachar|ee
Memorial Fund 7.000.00 " Expereses for WEHW Furmd .
Satyabrata Mahapatra ROy 1L NMLCY Examm 70.781.00
hemnorial Scholarship Fund 500000
Fadha Raman Db Choudhury
Memorial Silver Moedal/ Cash " ses for Ui :
Award Fund 100,000, L. Amarpur 245200
Ramash-]ogamaya Siver 2. Belomia 4,0596.00
Mexdal Fund . 1,00,000.00 3, Bishalgarh 4,260.00
Trizes by /s Farul 4. Tharmanagar 11.980.00
TPrakashani Fund 40,000.00 3 Eamalpur 9,052 00
Mir. A Liatta Fend 500000 4,08.000.U00 &, Kmlashahar 8,696.00
2 Life Membership Fand 1,42,720.00 7. Khowai L.G00.00
3. Gemeral Deposit 11,63,712.00 B, Teliamura 8,575.00
4. Nooks & Feriudicals 7000 9 Udaipur 313000
5 M Amlan Bhowmik TR0 100 Santirbazar 552000 S, A2 0
* Lifi Membership Fee £, (. 00
* Donwfien :
1, Mr. Partha Saha B0,000.00 " Other Expenses
2. Mirs. Madhormdta Chondbury B0000 1. Bank Charges 50,00
3. Dr, Sarmistha Bhattacharya 12,000.00 2. Augdit Res 2410.00
{Haldet)
& Dir. Shouvik Bhattacharya 10,000.00
3. Mr. ¥rishnendu Tas 2,000.00
&. Mr. Prascnjit Roy 200000  1,11,000.00
oo [ 207052682 [ 2.59,516.00]

Cont. o Pgge No. (02}
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[ [ [ 20,70 52652 BT [ zmus16.00]
T Prntimy Charges of [TWS By Closing Balaw
11 Volume - {9 450000 i. Fived Deposit ©
21 Volume - 20 2200000 26,800.00 B.AZ Bardhan dMamarial Fund 20,000.00
' Feshab (thandra Saha .
Mewnerial Fund 1,030,060 0
" Carmeeds-ineid Wagdhabial Clialter oo
1. From TSC51. Agartala TMemonial Medal Fund 2500000
For TMC (Sate) 4000000 Kunjabasin Scholarship
Tor %0 (Sadar} 4, 000,00 Eund 1000,
For Methmatics Tay 300000 Krishna Swshorma Award
2. MBEIM, RMCH TN MCY 00065 G0 Fumnd AL LR N
A Brooe SR1 {FL‘.-I' WCRTMS'EE) 25, (i 14200 10 Pj'ddjp]}d_l_!d Seholarshi P
Taaterd 1300000
Dipale Sarkar Encoweagerent
U Coflecgin o Exay, Fee Fund for Agtitude Test 1000000
1. Agartala Linit 1,590 05 Jovdeep Bhaltachargse
1 Amarpur Linit 6,130, 0K Memonal Fund Fnn
3. Belenia Unit 0L 240, 0 Sutyabrats Mahapatra
4. Tiishalgarh Linit 1043000 Morenrial Scholarship Fuid S0L0n
A, Dharmanagar Lot 2500 Radba Rangn Deb Cheud hury
f. Kamaipur Linit TER0 Wemerial Gibver Medal/Cash
7. Kallashahar Unit 21,730.00 Award Fumd BN 000G
5. Elwewat Lot 4,000 Barnesh-| gammuya Silver
A, 'leliamura Lnit 21,440.00 tedal Fund L 000 0
19, Udaipur Ut FEIN Prives by Wys, Parud
11, Sanstistsesar Ut TN 206,240 00 Prakashani Fund 0,000,004
M, A Datka Fund 00000 4 &3,000.00
2, Life Membership Fund 1,50, 720400,
** Bank littenest ; 3, General Deposit 1287 7R8.00
1.5/8 A0 4701206 4, Riaoks & Periodicals AF AU
2. biued Deposit 5702700 71,7250 R M. Amlan Bhowmik T.RN00

’ 6. Cash al Bank :
S.R.L, MRBRC Branch

(A M. 10333227924} 257 hHLEZ
7, Cash in hand 1328000 2,50,%6082
25.417,295.52| | sonwss

Bigned in recms of our eepott af even dafc_* :Ls_.._amtég:‘@gggmtdy}\ ™y

R N ,

G L :L T.G‘Eﬁ‘:_: {Lm 7
- ‘For T.K. Saha & Co.,
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Rag. No. 66211979
Website: www.tms-in.org

EXECUTIVE COMMITTEE OF TMS: 2019-2020

SL.no Post Name e-mail Phone
I President Dr. Premtosh Majumder - M- 94364 59895
L- 0381-23 88486
vk Vice-President Dr. Sharmistha halder_731(@rediTmailcom M-9862676027 |
Bhattacharya (Halder)
3. Vice-President Mrs. Nilima Chakraborty rilimac 128G gmail.com M-9436463982
4, General Seeretary | Dr. Jaydip Bhattacharya |y 3bhattaa gmail.com M-9436 150490
5. Treasurer Dr. Runu Dihar runi.dhari@gmail.com M-RE3T7275378
b, Secrefary (Collepe) Smit Swapna Das M-9436452006
7. | Secretary (Sehool) St Gautam Das pdsubhad@gmailcom M-9436130160
8. Editoe-in- Prof. R.N.Bhaumik Rabi.nanda. blaum ki@ gmail.com M-9436120808
Chief, TMS
() Editor-in- Dr. Subrata Bhowmik | subrata_bhowmik_mathi@redilmailcom | M-9862088913
ChiefBTMS
10, Library Secretary | Dr. Souvik Bhattacharya shouvik. bang ke gmail.com M-9T14550178
1. Member Sri Prasenjit Roy roy.prasenjit] O gmail.com M-9436134471
12 Member Smi. Madhumita madhumita.agt86 gmail.com M-943647T271
Choudhury
13. Member Sri Anjan Biswas biswasangans 1 7@ gmail.com M-9436453 398
14, Member 51 Snehangshu chakraborty F2mathialgmailcom M-9d36 TR 995
Chakraborty
15, Member Smt. Lipika Saha saha. lipika 1997 (@ gmail.eom M-9436456523

UNIT SECRETARY

I, Amarpur Ut sri Chitta Rangan Debnath Dakshm Amarpur H.5. M- 9436313322
Schoal

2 Belonia Unit Sri Shibesh Biswas Aryya Colony H.5 School M-B415927858

3. Bitshalgarh Unit S Rerit s undar Sarkar Bishalzarh Chss XIT School MOTHAGET |

4, Dharmanagar Unit Sri Tarun Deb Kanungo tdebkamngodgmail.com M- 9563734514

5 Ramalpur Unit S Bkash Deb kamalpur Class Al School M- 8014314272

6. Kailashahar Unit Sri Parantap Dhar parantapdhar(@ gmail.com M-Id363584494

R.K. Institution

i khowai Unit a1 [apas Chandra Das sonatak Class Al School M-9436513370

8. Sonamura Unit Sri Pradyot Bhowmik Sonamura Girls X1 School

9 Tehamura Unit 51 Hakhal Chandra Roy kavi Nagrul Vidyalaya M- 36460648
H_8.5chool

10 Udaipur Unit Sri Suman Sinha suman.sinha, udp@ gmail. com M-0436473747

Udaipur Ramesh H.8.5chool

11. Santirbazar Unit Sri Suchitra Baidya Purba Madhya Pilak M-436797480

5.B.5chool

There are several sub-committees at the Centre and all unit offices have a subcommittee with Chairperson, Secretary
of the unit & at least three members.
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