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ABOUT THE 
DEPARTMENT
PI: Department of Mathematics of Hansraj 
College, one  of  the  most  prestigious     
departments of the Delhi University, is a 
quintessence of the most amazing minds 
forming a family. With its foundations laid by 
very fine mathematicians such as Prof. Shanti 
Narayan, Prof. M.C. Puri, Prof. S. C. Arora, and 
Dr S. R. Arora, and Dr Harbans Lal, Dr K. L. 
Bhatla, Dr N.M. Kapoor, Dr Satpal, and Sh. J. 
P. Pruthi as guiding lights, the department has 
always strived to nurture and create global 
leaders and has made a name for itself for its 
academic excellence. The department aspires 
that its students get the most out of their time 
studying at college through classroom teaching 
combined with co-curricular experiences. 

The department never fails to surprise 

everyone with the dynamism of its teachers and 
students. Year after year, it keeps on setting higher 
benchmarks for itself. Along with regular classes, 
a lot of emphasis is given to ‘hands-on’ exposure 
to modern software such as Mathematica, 
Matlab and LaTeX through practical, and tutorial 
classes are also scheduled for every subject so 
that students can discuss their problems related 
to the subject with their teacher. The Department 
remains active throughout the year and 
frequent activities like quiz competitions, paper 
presentations, teachers’ day celebration, Pi-day, 
etc. are organized by the students’ council under 
the guidance of the ever-supportive teachers. 
“Annual Academic Meet: Shri Shanti Narayan 
Mathematics Conclave’’, Lakshya: The career 
talks, Pi-Logue, “Identity”- our annual cultural 
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fest, along with the launch of the annual 
journal of the department: “Aankalan” and 
newsletter “Samagra” are some of the 
most breathtaking events, and keeping in 
mind the strong foundation required in the 
subject to master it, various workshops 
and seminars related to the subjects are 
organised by the eminent personalities in 
the field of mathematics for the students. 
The department provides a wide-ranged 
exposure to its students and always tries 
to put its best foot forward to make the 
students realize their dreams.

The department always believes that 
only classroom teachings can’t take 
students to the top and hence strives to 
work with a passion for the comprehensive 
development of the students in a safe and 
affable environment offered by the warmth 
of its faculty and seniors. Our students 
participate in various competitions 
organised by different colleges all over 
India and raise the flag of Hansraj College. 
Students of Mathematics from Hansraj 
pursue higher studies and research in 
prestigious Indian and International 
Institutions like University of Delhi, IIT, IIM 
etc. and are excelling in other reputed fields. 
It has given many innovative and brilliant 
minds in various career profiles.
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PRINCIPAL'S DESK

It is an immense pleasure for me to pen down 
these lines for the first edition of the Newsletter of 
the Department of Mathematics, Hansraj College. 
Hansraj has always been a premier institute for 
higher education, blending modern education with 
traditional values. The Mathematics Department of 
our college is one of the largest and most eminent 
undergraduate departments in  Delhi University. Since 
its establishment, the department follows a tradition 
of dedication and excellence and has evolved in 
several fields with the support and diligent efforts of 
some of the brightest minds. Continuing the legacy 
of the department, the entire Newsletter team has 
worked persistently to bring out this newsletter 
as an amalgamation of knowledge and fun. The 
conscientious efforts put in by the teachers and 
students are perceptible in the newsletter.

I would also like to congratulate the convener Dr Preeti 
Dharmarha, and the teacher-in-charge Dr Rakesh Batra, 
for guiding the team throughout the entire process to 
ensure the success of this newsletter.

May this newsletter justify its purpose and come 
out with flying colours! Warmest accolades to the 
Newsletter Team and the department.
 
Best Wishes and Warm Regards

Dr Rama
Principal
Hansraj College

FROM THE
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CONVENER'S DESK
FROM THE

Welcome and best wishes to all the friends of the 
department who receive this Newsletter. It gives me 
immense pride to see the dynamism of our students in 
these trying times of pandemic. Even in these unusual 
times our department has come up with many more 
initiatives than before and this NEWSLETTER is one of 
those. The Newsletter team including both the editorial 
and the design team have left no stone unturned to 
personify the department and its activities through 
this newsletter. This would not have been possible 
without the support and guidance of our ever inspiring 
Principal, Dr. Rama.

The Mathematics Department of Hansraj College 
always believes that only books can't take our 
students to the top and that an overall development 
is a must these days for anyone to climb the ladder 
of success. Hence, our department organizes many 
events throughout the year to sharpen the bright minds 
of the country. Glimpses of the year-round activities 
of the department, students as well as faculty along 
with some mind-boggling expository articles, riddles, 
puzzles, etc. can be found in this Newsletter in a very 
interactive and magnificent way. As you read through 
the pages you will realize that the department had 
a particularly successful semester, we succeeded 
in organizing a plethora of academic, co-curricular, 
and extracurricular activities. To keep themselves 

updated, faculty members of the department were 
involved in organising and participating in many 
research related activities such as presentations, 
talks, and publishing research articles. Starting from 
welcoming our freshers to bidding farewell to the 3rd 
years, the students' council also worked day and night 
to maintain that aura and essence of college life even 
in online mode.

Thank you for taking out the time to read. This debut 
electronic newsletter is not only a way for us to go green 
but also to get news, information, and inspirational 
stories out to you in a timely manner.

Acknowledging the time constraints and the many news 
tracks which keep your attention occupied, we offer a 
passing look at many of the items and an opportunity 
to click on to get more in-depth information.

We welcome your valueable feedback on this new 
communications piece "feedback-form" as well as 
personal and career news that our alumni may wish 
to submit.

Best wishes and warm regards.

Dr. Preeti Dharmarha
Convener
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SCAN TO SEND US
YOUR FEEDBACK

DEPARTMENT OF MATHEMATICS
HANSRAJ COLLEGE

NEWSLETTER TEAM
FROM THE

We are elated to bring to you our first-ever edition of 
annual Newsletter of the Department of Mathematics-
"SAMAGRA", Hansraj College. In these abnormal times 
(that now seem normal), everybody has their own  share 
of issues. To make the best of the situation, we present 
to you this newsletter and hope to bring a little spark to 
our readers’ lives. The newsletter provides an insight 
to our department along with fun expository articles, 
latest achievement in the field of mathematics and 
much more. These pages not only contain enthralling 
and knowledge imparting content, but also embodies 
our love, determination, and hard work. With the joint 
efforts of the content team, that left no stone unturned 
in providing the newsletter with the best of content, 
and design team, who, under the guidance of their 
meticulous heads, proved to be wonders by exhibiting 
their artistic skills to the fullest, the newsletter turned 
out to be astounding. After various online meets, days 
of researching, and hours of editing, we finally were 
able to transform our vision into a reality. Our team of 
diligent and conscientious members have worked day 
and night to make this  newsletter successful. While 
we know how fervently our freshers are willing to take 
a walk around the campus, it is also important to take 
care of our health and everybody else’s around us. It 
is necessary to stay together to fight off this virus so 

that LP again is filled with gossiping seniors and frolic 
juniors. We aspire to take our juniors on a virtual tour 
of the department through this newsletter.

We would like to take this opportunity to thank 
our Principal ma’am Dr Rama, Convenor Dr Preeti 
Dharmarha, and teacher in charge Dr Rakesh Batra. 
Without their support and guidance, we wouldn’t have 
been able to present this masterpiece. We also extend 
our heartfelt gratitude to everyone who sent their 
entries for publications and provided material for the 
same.

Happy reading!!!
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TEACHERS’ DAY

Who says heroes are found flying against gravity 
towards the sky, dressed in flowing capes and 
mysterious masks? Heroes of this world are 
found in classrooms. Yes, they are none other 
than our teachers.

This year, students of PI, the Department of 
Mathematics organized an Online Teachers’ Day 
program to express our gratitude to some of the 
most important people of our lives, our teachers, 
for their selflessness and passion in educating 
and nurturing the future of this nation.

The program started by welcoming all the 
teachers, followed by listening to the  experience 

of their teaching life which added a cherry on 
the cake. The students took this day as an 
opportunity and planned a very lovely event, 
outstanding dance performances, melodious 
songs, musical instruments, funny and emotional 
poems to thank our teachers. They enjoyed this 
program very well and appreciated us for our 
efforts in making this day memorable for them.

At last, we all thanked our teachers from the 
bottom of our hearts for always preventing our 
pitfalls and guiding us towards qualitative life.

“What a teacher writes on the blackboard of life can 
never be erased. ”
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DEPARTMENT’S
OFFICIAL WEBSITE
This new year brought us immense pleasure as we launched our fully functional and indigenously 
developed website,  mathshrc.com. The newly designed website is the product of rigorous hard work 
done by our team of developers headed by Ujjawal Agarwal and Vedant Goyal, assisted by Mukesh 
Kumar, with the support and blessings of respected teachers and our enthusiastic students. 
Our website paves a way to establish a strong network of teachers, student alumni, and students 
currently pursuing mathematics under the guidance of the Department of Mathematics, Hansraj 

College. Through this website, we aspire to 
provide our viewers with all the information 
regarding the seminars, educational and cultural 
events, fests, panel discussions, etc., arranged 
by our prestigious department. One of which was 
our annual cultural fest- Identity’20, emerging as 
a massive event, attracted over 1700 students 
around the campus.
Besides this, our website’s prime objective is to 
facilitate the annual journal of our Mathematics 
Department, “AANKALAN”. Our journal, which 
contains expository and research-based articles, 
interviews with eminent personalities across the 
field of Mathematics, puzzles, facts, etc., can 
be accessed through the website. Readers can 
download the complete journal or read separate 
articles posted on the website.
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SAMIKARAN: 
Instagram 
Child Page

LINKEDIN PAGE

It is often believed that the journey is more 
beautiful than the destination and this is true for 
mathematics too. To prompt you to look upon 
the practical significance of the journey itself, 
our mathematics department has launched a 
child page on Instagram, “Samikaran”. The page 
serves two purposes, firstly, to develop a good 
elementary understanding of concepts and 
secondly, to drag you out of your textbooks and 
provide a profound insight into mathematics, 
so that you can appreciate the all-pervasive 
nature of the fascinating subject. The page also 
introduced some jazz in the arena. Mathenger is 
inspired by both mathematics and the storyline 
fabrication of Marvel Studios. This was done to 
increase the reach to those who feel maths is 
a challenge. This was a sincere effort from the 
Samikaran Team to make maths more fun and 
propagate its value to people in the way they 
adore it.

A young mind is always filled with aspirations 
but still confused about the way they must 
choose to become successful. To bring certainty 
in the thoughts of our potential students, the 
mathematics department of Hansraj College 
has introduced the students to its LinkedIn page 
where they can find the answers to their career-
related conundrums like what, how, when to start, 
etc. The page contains pertinent information 
about all the career opportunities in the field 
of mathematics. For engaging the followers of 
the page, we also post about many enriching 
topics of mathematics, facts, puzzles, quizzes, 
etc. The page is also utilized to reach out to 
known personalities in the mathematical field. It 
is the newest addition to the department’s ever-
growing social media presence.

It focuses on undoubtedly making you fall in 
love with the subject by indulging the basic 
understanding of mathematics in a fun manner, 
posting fun facts, mind-twisting quizzes, and will 
also give you movie recommendations related 
to the subject, which will be helpful to reform a 
layman to an amateur mathematician.

SCAN TO DISCOVER
OUR LINKEDIN PAGE

DEPARTMENT OF MATHEMATICS
HANSRAJ COLLEGE

SCAN TO DISCOVER
OUR CHILD PAGE 

SAMIKARAN

DEPARTMENT OF MATHEMATICS
HANSRAJ COLLEGE
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MEET AND GREET
With the onset of the new academic session, the 
Department of Mathematics organized a Meet 
and Greet session to extend a hearty welcome 
to the freshers. The session was conducted 
on an online platform, keeping in mind the 
restrictions and precautionary measures posed 
by COVID-19. It was enthralling to see the 
cheerful faces and creative minds, all geared up 
for college. The event commenced with a short 
welcome message delivered by the department 
heads and a video showcasing life at Hansraj, 
followed by a brief introduction of teachers and 
department heads. The students participated 
with great zeal and zest in all the activities. To the 
pleasant surprise of the students, the teachers 
also participated with great enthusiasm and 

put forward their beautiful performances and 
admirable talents. The students shared their 
experiences of college through stories and 
anecdotes. The event wrapped up with the 
trending ‘ghost dance’ and enjoyable interaction 
between the juniors and seniors to provide a 
taste of college life to the freshers. All in all, it 
was a memorable event and we are elated to 
have such bright minds as the members of our 
small and closely-knit beautiful Mathematics 
family at Hansraj.

8



SAMAGRA 2021

MATHEMATICAL WORKSHOP
An enriching and knowledge enhancing 
session was   organized  by  the  Department  
of   Mathematics in the form of a Mathematical 
Workshop on 9th February 2021. The panel of 
experts consisted of two well-known personalities 
gracing the Mathematics Department of the 
University of Delhi. Dr Jyoti Sharma, Associate 
professor in Education at Cluster Innovation 
Center and Joint Director at ILLL, University of 
Delhi, and Dr Sonam Tanwar, Assistant professor 
in Mathematics at Cluster Innovation Center, 
University of Delhi, were invited to enlighten us 
with their benign presence.
Jyoti Ma’am commenced her presentation 
on “How to Plan Projects? : An Investigatory 
Approach to Learning” by discussing the Basic 
Number System. She encouraged us to ponder 
on the very formation of the Number System that 
we study in great detail today and to contemplate 
whether we can manifest another but efficient 
number system on our own? Can you think of 
another way to represent numbers other than 
the 10-digit numeral system? Binary Number 
System would be an alternative to the much 
prevalent 10-digit number system (something 
to cheer up for computer science students!).

After the graceful session by Dr Jyoti Ma’am, we 
moved forward to gain some insights into the use 
of Mathematical Softwares like Mathematica, 
MATLAB, and MAPLE with our honourable guest 
Dr Sonam. She introduced us to the unknown 
but exciting functions of Mathematica. The 
Sierpinski Triangle and the Koch curve were 
the first among a lot that amazed us. Students 
unaware of MATLAB and MAPLE’s existence 
were now excited to use these software to aid 
their mathematical learning. 
Finally, thanking everyone for showing their 
kind support and great enthusiasm throughout 
the session, we culminated the workshop by 
creating an ambience of benevolence around 
us.

9



SAMAGRA 2021

LAKSHYA:
THE CAREER TALKS 2020-21

As the education system is diversifying and 
expanding, the creation of new jobs and 
opportunities has opened the door to many new 
career paths for an individual. With such changes 
taking place, career planning has become even 
more complex and perplexing. Department of 
Mathematics at Hansraj brought up a series 
of sessions under the name “Lakshya: The 
Career Talks” to assist the students in dealing 
with the mind-boggling question: ‘What after 
mathematics?’ So far, three successful episodes 
have been released.
The first episode: “Acing GMAT with CJ”, 
focused on the preparation for GMAT with Mr 
Chiranjeev Singh, an IIM Ahmedabad alumnus, 
who is a highly-skilled GMAT coach, as the 
chief speaker. He enlightened the students on 
essential questions like: ‘the parameters on 
which one is tested in GMAT’, ‘decent score’, 
‘need for practice’, ‘the right approach towards 
problems’, etc. He also provided some useful 
resources to guide the students.
In the second episode, “Unveiling Higher 
Mathematics”, Master Arvish Dabra, an IIT 
Delhi student, NBHM Fellowship awardee and a 
Hansraj College Graduate guided the students 
about prestigious competitive exams like IIT 
JAM Mathematics, CSIR NET, etc. He guided the 
students on preparation for these exams and 
also talked about the opportunities one can avail 
of through JAM: IISCs, ISSERs, TIFR, etc and the 
perks of getting into an IIT. The session was very 
informative and was successful in broadening 
the students’ view about their career options.

“Find out what you like doing the best, and get someone to pay you for doing it.” 

For the third episode, “Let’s crack UPSC CSE 
with maths optional”, we were honoured to get 
Er. Gaurav Kaushal Sir’s consent to grace the 
session with his kind presence. He is an IDES 
officer, currently posted as Defence Estates 
Officer, Jalandhar Circle, Punjab. He cracked 
UPSC CSE-2012 along with SSC CGL-2011 and 
IIT JEE 2006. His guidance and experience 
not only obviated the existing doubts but also 
broke many myths related to this prestigious 
exam in the minds of young students.  He also 
motivated students to maintain a balance 
between physical and mental health during this 
long journey.
Participants benefited a lot from these 
sessions.

“YOU DON’T HAVE TO BE GREAT 
TO START, BUT YOU HAVE TO 
START TO BE GREAT.”

10
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ANNUAL ACADEMIC MEET: 
SHRI SHANTI NARAYAN
MATHEMATICS CONCLAVE 2021
Shri Shanti Narayan, born in 1911, was an 
extremely renowned educationist. He was 
known as one of the most knowledgeable people 
of his time in Mathematics and he has made 
great contributions to the field. His outstanding 
work led him to be appointed as the First Dean 
of Colleges, University of Delhi. He then went 
on to become the General Secretary of Indian 
Mathematics Society from 1963 to 1968 and 
also was a visiting Professor at Summer Institute 
of Mathematics, Illinois, USA.
A man of his excellency who left the trails of 
performance behind him certainly needs an 
event to be named after him. He later became 
the second Principal at Hansraj College. A man 
of his integrity surely inspired the Mathematics 
Department of Hansraj to organise an event in 
his good name.
So, here we were, at the two-day event dedicated 
towards the honour of Late Professor Shri Shanti 
Narayan.

Day 1 (March 7, 2021)

Probability Models for Performance 
Prediction of Hardware and Software 
Systems, presented by Dr Madhu Jain
Probability models play an important role in 
predicting quantitatively various performance 
metrics of day-to-day as well industrial problems 
encountered in computer, communication, 
manufacturing, production, distribution systems, 
etc.
These are straight from the files of Dr Madhu 

Jain’s   experience, who is a connoisseur 
practising Mathematics at IIT Roorkee. 
Establishing relations between Parametrization 
and Statistical techniques, the participants 
were able to gain a deterministic approach 
towards a probability real-life situation, be it 
in hardware or software. Using LPP (Linear 
Programming Problems) and Calculus’ 
Maximizing and Minimizing techniques, one can 
find out the reliability of the model without even 
experimenting in real life.
She gave a more elaborate example using Sixth 
Sense Technology having a plethora of gadgets 
clubbed into one. The capabilities of the device 
guaranteed by the Statistics and Probability were 
blessed to nirvana and were just for USD 350. 
So, minimizing costs and maximizing efficiency 
does not look so darn now, Right?
The event followed by some queries put up  
by the participants were vividly deciphered by 
Madhu Ma’am, and this is how we wrapped up 
the speaker session of day 1.

11
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Paper Presentation Competition

Don’t count your chickens before they hatch. Day 
1 had more to offer with the Paper Presentation 
which was organized just after the detailed 
brainstormer offered by Dr Madhu Jain.
Who said Paper Presentations are boring and 
monotonous? The department scouted some 
of the star finalists for the second episode. The 
event offered an insight into various topics like 
Encryption, Symmetry, Definitive Dissonance, 
Mathematics behind Deep Fakes, Dance, 
Quantum Calculus, Mathematics tools in Fraud 
Detection, and the Application of Mathematics 
in Digital Image Processing. The teams, as 
stated in the directory, were given a stipulated 
time to present their papers. The competition 
was indeed cut-throat. They were followed up by 
some grilling by the judges.
After the smoking presentations, the podium 
finishes were bagged up by:

1st Position: Aditi Sharma (Indraprastha College 
for Women)
2nd Position: Ashika Deb, Aastha Sarraf (Miranda 
House)
3rd Position: Mir Samreen (Hansraj College)

 

Day 2 (March 8, 2021)
Epilogue Round of The Annual Quiz 
Competition

You can’t always be the most talented in the 
room. But you can be the most competitive.
Mathematics is the art of giving the same name 
to different things and the best way to learn 
maths is to fiddle with it. The President from The 
Mathematics Department in pursuit of finding the 
next maverick conducted some mind-bending 
riddles. There was a stipulated time to respond 
to the questions asked and  every wrong answer 
was awarded a penalty. The questions were set 
up from a wide array of poles i.e., geometry, 
real analysis, calculus etc. to name a few. The 
participants had a very competitive rollercoaster 
while guessing both wrong and right attempts.
After a plethora of responses there was a tie-
breaker round followed by triumph for the 
following:

1st Position:  Sakshi Rai (Indraprastha College 
for Women)
2nd Position:  Bharti Gupta (Gargi College)
3rd Position:   Mehul Gupta (Aurobindo College)
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Speaker Session: Random Walk in the World 
of Dynamics, presented by Prof. Riddhi Shah

Dynamism is a prerequisite for evolution. 
Combining the importance of it with the flagship 
faculty of Physical Sciences in JNU Professor, 
Riddhi Shah Ma’am took Dynamics to a whole 
new level. She supplemented the aura of the 
event with her experience in the field. The session 
started with some briefing on dynamic systems. 
To be precise, the topological spaces and their 
nature change in discrete/continuous time. For 
enthusiastic nonmathematicians, the session 
was on changing physical spaces over a period 
of time to be vivid. Then after some detailed 
information on the subject, the professor gave a 
geometrical approach to the topic.

For the billiards players, they were in for a treat 
since it is too an example of a dynamic system 
in which particles impersonating the striker 
alternates between motion in a straight line 
and spectacular reflections from a boundary. 
The seminar ended with her introducing Indian 
Women in Mathematics to the participants 
and its motive to encourage women in coming 
forward and taking mathematics as a course 
to master and change the world and reflect 
dynamism.

Panel Discussion on “Women in the world of 
Mathematics: The Road Ahead”
(Panelists: Prof. Riddhi Shah, Prof. Shobha 
Bagai, Prof. Geetha Venkataraman) 

Caesar once asked Brutus- “Mate How’ll you 
manage to measure a territory power to influence 
the globe?” to which Brutus had a more straight 
and obvious answer-“The territory having more 
liberal women to education and access to social 
structures will be your answer.”
This principle indeed abides in Hansraj College 
as students and makes a more adherent bond 
towards our teachers especially our female 
teachers. On the occasion of International 
Women’s Day, the Panellists shared their 
experience in the world of Mathematics. The 
event commenced with Professor Shobha 
Bagai from CIC, Delhi University sharing her 
experience in pursuing mathematics as a career. 
She discussed the minuteness of women in 
this field. She emphasized the need to increase 
the number of women since it’s the number of 
women which determines the field’s strength.
Prof. Riddhi Shah shared her experience in 
pursuing mathematics. She was determined 
to change the psyche of women’s education 
in the social arena. Although, she was firm on 
her stand on women’s rights in education. Prof. 
Geetha Venkataraman from DR. B.R. Ambedkar 
University Delhi did hit the nail for stereotyping 
women’s education. She gave her experiences 
as a warning that no one can restrict a girl to 
pursue her choices except herself.
The queries were jointly handled by the faculties 
of Hansraj and panellists in a very jolly and direct 
manner so that all the participants had a clear 
view of how to adapt women in every field with 
equality.
 
This is how the Department of Mathematics 
of Hansraj College called another event at a 
successful play.
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PI-LOGUE COMPETITION

AANKALAN

Although we use Pi in almost every aspect 
of mathematics, we never appreciate its 
significance. If we genuinely think about it, 
then we will be astonished by the fact that if Pi 
isn’t used in our practice, we will come across 
many nasty constants of mathematics and as a 
consequence, solving mathematics will become 
a hideous nightmare. Pi is known to humans up 
to trillion of digits since it is an irrational as well 
as a transcendental number but the challenge 
arises of how many digits the human mind can 
typically retain.
So, to celebrate the practical significance and to 
withstand the challenge, we at the Department of 
Mathematics, Hansraj College, on the occasion 

of International Pi Day promptly challenged the 
maths enthusiasts to recite the maximum digits 
of Pi up to an infinite number after the decimal 
in our “Pi-Logue” competition. Another category 
was to recite the first 50 digits of Pi after the 
decimal in minimum time.
The worthy winner of reciting the maximum 
digits of Pi was ‘Simran Singh’ from first-year 
Hansraj College, she did a spectacular job 
of reciting 400 digits of Pi. And the potential 
winners of reciting the first 50 digits of Pi after 
the decimal in minimum time were ‘Aman 
Chaudhary’ (6.71 seconds), third-year Hansraj 
College, and ‘Pragya’ (6.72 seconds), first-year 
Hansraj College.

Aankalan is the annual Mathematics journal of 
the department. The first edition was launched 
in 2020 at Shri Shanti Narayan Mathematics 
Conclave. The success of the first edition 
has led the department to launch a second. 
This year’s editorial board comprises Utcarsh 
Mathur as the Editor-in-Chief, Adityendra Tiwari, 
Apurva Chauhan, Samarth Rajput and Shivam 
Belavanshi as Associate Editors with Daksh 
Dheer and Simran Singh as Assistant Editors. 
Further, the Editorial team is guided by a team 
of teachers with decades worth of knowledge.

The journal encourages students to go beyond 
the bounds of textbook learning and engage 
in expository work in diverse mathematical 
fields such as Abstract Algebra, Linear Algebra, 
Analysis as well as the application of the subject 
in real life. The articles are thoroughly examined 
by both the students and teachers. Further, pieces 
on famous mathematical problems and lesser-
known mathematical facts are also included. 

All the entries have been written by the students 
of 1st, 2nd and 3rd year of the department, and 
members of the editorial board. 

As the department launches its very own 
website, Aankalan is released as an e-journal. 
The team has tried to make the articles more 
attractive with graphs and illustrations plotted 
on CAS, so as to enable the reader to grasp 
concepts better. The first edition also includes 
an interview with Dr S.C Arora, former Dean 
of Colleges and Head of the Department of 
Mathematics at Delhi University.
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FAREWELL 2021
In an emotionally surcharged atmosphere on 
12th July 2021, students and teachers of the 
Department of Mathematics, Hansraj College 
bid adieu to the students of the 2018-21 batch 
at a memorable Farewell organised by junior 
members of the Department.

The day was full of nostalgia, as there were many 
emotional recaps of the three years of amazing 
college life, ranging from emotional poetry 
to funny games, music to graduation videos, 
graduation diaries to graduation gowns. First-
year and second-year students also prepared an 
act to portray those best years of college life on 
that small screen of MSTeams.

Even teachers got emotional while declaring the 
outgoing batch officially graduated and shared 
their most valuable parting words to the parting 
petals of the Hansarian family.

No matter how hard we try, everything eventually 
ends. But you all are so much a part of us that 
you’ll be with us. Those smiling faces, sweet 
voices and beautiful memories, “Nahi bhool 
payenge, jab tak hai jaan, jab tak hai jaan”.

Department of Mathematics, Hansraj College 
wished the outgoing batch all the very best for 
the amazing roller coaster ride ahead.
No matter what, you all will always find this small 
Hansraj family standing beside you whenever 
you need.

“Don’t cry because it’s over, smile because it happened”.
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TEACHERS’ DAY 2021

“A good teacher can inspire hope, 
ignite the imagination and 
instill a love for learning.”
We are blessed to have such great teachers 
with us. So, to express our gratitude towards our 
teachers, we, at the Department of Mathematics, 
Hansraj organized an online Teachers’ Day 
event. The event started with a warm welcome 
of the teachers, followed by some amazing 
performances by the students, which included 
dance, songs, an amazing poetry and a beautiful 
video message for the teachers. At last, the 
teachers shared with the students, a few chapters 
from their book of experiences and thanked 
them for arranging the event successfully.
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LAKSHYA 2021
EPISODE 1
The first episode, “Unwinding the correct 
approach to IIT-JAM with Ayush Tyagi” of 
Lakshya: The Career Talks 2021-22, was a very 
informative session that helped attendees solve 
their queries and gave insights about one of the 
most sought-after examinations, IIT-JAM. The 
speaker talked about his journey at Hansraj and 
experiences at IIT Guwahati. As he was doing 
Masters in mathematics and computing, he also 
talked about the difference between the other 
Masters degree courses in mathematics and his 
course and how he ended up choosing Masters 
in mathematics and computing at IIT Guwahati 
rather than any other course in any other college. 
He discussed his strategy of preparing for the 
examination.

Lastly, Anvesha Kushwah, the President of the 
Department of Mathematics, presented a vote 
of thanks to the speaker! 

EPISODE 2
The second episode, “Mathemagic: Acing UPSC 
CSE with Maths Optional” of Lakshya: The Career 
Talks 2021-22, was organised with Mr. Utkarsh 
Kumar, AIR 55 (highest scorer in Maths Optional), 
UPSC CSE 2020, AIR-5 holder in JEE Advanced 
2013 and an IIT-Bombay Alumnus. The session 

not only illuminated the beauty of mathematics 
as an optional but also enlightened the real-life 
challenges faced by aspirants. Our speaker, Mr. 
Utkarsh Kumar shared insights of his preparation 
with the audience. According to him, maths is a 
scoring optional, provided, the candidate works 
hard. His marks (322/500) are proof enough of 
the optional being scoring. He also highlighted 
the importance of trying to solve the problem 
without directly jumping to the solution. He also 
mentioned how his involvement in co-curricular 
activities and sports helped him in enhancing 
his personality which is essential in the long run. 
According to him, short breaks and refreshment 
while studying enhances one’s efficiency and 
productivity. When done with the substantial 
level of preparation, he suggested everyone to 
practice as many papers and mocks as possible, 
as it not only helps in assessing yourself, but 
also increases speed which is vital, when writing 
an exam as huge as UPSC.

The session was followed by a query session 
where he resolved all the doubts related to 
this prestigious examination. Felicitated by 
flabbergasting responses, the session proved 
to be of great help to the aspirants. The session 
came to an end with appealing motivational 
words from our speaker and added up to the 
mathematical relevance of the Lakshya Series 
of the department.
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WEBINAR ON “INDIAN WOMEN 
IN MATHEMATICAL RESEARCH: 
A SOCIO-ACADEMIC 
PERSPECTIVE”

The Department of Mathematics, Hansraj 
College conducted another splendid session 
on the topic “Indian Women in Mathematical 
Research: A Socio-Academic Perspective” with 
Prof. Chorwadwala Anisa Mohmad Husen, who 
is an Assistant Professor at Indian Institute of 
Science Education and Research, Pune on 16 
November 2021. The session was focused on 
proposing new ways to bring gender equality 
in the scientific community and to learn how 
female mathematicians have contributed to 
the field of mathematics & innovation. She 
shared some insights from her college days 
and how she gathered her interest in the field 
of mathematics. The students also got to know 
about her research works on shape optimization, 
calculus of variations, and geometric analysis.

As gender equality was the theme of the webinar, 
she highlighted the kind of challenges she faced 
as a woman in the field of mathematics. Anisa 
mam suggested that the gender of a person 
doesn’t matter as far as the research interest 
is concerned, the only thing that matters is 
how much zeal one holds in various fields of 
mathematics. In her own words “Students 
should enjoy mathematics rather than limiting it 
to just understanding theorems and its proofs”. 
According to her, research requires patience 
and deep interest in the subject. These two 
qualities are of prime importance to keep oneself 
motivated while pursuing research. The session 
also focused on Artificial Intelligence & Machine 
Learning and how mathematics can play a major 
role in these fields in the near future.
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RANG-E-GANIT
Mathematics is not just about memorizing formulas and solving problems. The world of Mathematics is so vast 
that it made a scholar point out that:

Go down deep enough into anything, and you will find mathematics - DEAN SCHLICTER

The relationship between art and mathematics, is like that of poetry and its meaning; both are beautiful. PI, the 
Department of Mathematics, Hansraj College, organized a Mathematical Rangoli Making Competition- ‘Rang-e-
Ganit’ to highlight this relationship between art and mathematics at the end of October 2021. Participants were 
required to make a Rangoli that has some mathematical significance. The Rangoli was going to be judged based 
on its mathematical validity, color combination, clarity, and uniqueness. As expected, the competition turned out 
to be a huge success. The department received around 50 entries across the university, making it difficult for the 
judges to select the best one. Priyasha Pattanayak from Deshbandhu college was declared the winner for her 
excellent Rangoli. The competition ended on a happy note, with each participant getting an e-certificate as an 
appreciation for their valuable presence.
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1   YEARSst

2      YEARSnd

ISHIKA GAUR
Recieved 1st prize(Amazon Prime membership) 
in “Solution, no pollution”competition organised 
by GWC held in Midori’21.

DAKSH DHEER
Secured second rank at Miranda House Paper 
Presentation, 2021.
Awarded best interjection at Miranda House 
paper presentation, 2021.
Secured second rank at Hindu College, Maths 
Competition - Matheletics 2021.

PRAGYA TIWARI
Won first place in “PI-LOGUE” competition held 
by our Department of Mathematics, Hansraj 
College for reciting 50 digits of pi in minimum 
time (6.72 sec).

SANSKRITI JHA & DAKSH 
DHEER
Secured 1st position as a team in Paper Presen-
tation at Modulus’21, Department of Mathemat-
ics, Keshav Mahavidyalaya.

SIMRAN SINGH
Secured 1st position in reciting max digits of Pi 
(400) in “PI-LOGUE” competition held by Depart-
ment of Mathematics, Hansraj college.
Got special mention in Stellar 2021 ( Slam 
poetry).
Secured 2nd position in “Open games” in Finan-
za by Dyal Singh college.

SANSKRITI JHA & KHUSHI 
AGARWAL
Got special mention at Miranda House paper 
presentation, 2021.

SANSKRITI JHA
Secured 2nd position in “Paint it Desi” competi-
tion organised by Kalakriti, the fine arts society 
of Hansraj College.

UTCARSH MATHUR
Published article “Crests and Troughs: the Eco-
nomics of Music” for ZHDC. (https://ecozh-
dc.word-
press.com/2020/08/08/crests-and-troughs-the-e
conomics-of-music/) 
Got invited as one of the panelists at Girl Up Ruhi 
(SSCBS) panel discussion on the topic “Women 
Empowerment: what’s in it for me?”.
Published paper “The Distinguishably Divergent 
Grandi’s Series” at JMC’s  Journal.

SAHIL SINGH
Awarded National Champion - Enactus India 
National Convention and Competition 2020.
Represented India and became Global Finalists 
(Top 4) - Enactus World Cup 2020.

UTCARSH MATHUR & PRIYANKA 
CHOPRA & MUKESH KUMAR
Bagged first position at JMC’s paper presenta-
tion competition.

ACHIEVERS'
CORNER
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3     YEARSrd

TARUSHI BANSAL
Won silver medal at CBSE Table Tennis 
National.
Was a semi-finalist in SGFI Table Tennis 
National.

SANYA KAPOOR & PRIYANKA 
CHOPRA
Secured 1st position at “Inquivesta 2021” organ-
ised by Society of General Awareness, Hansraj 
college.

ANVESHA KUSHWAH
Bagged 1st prize in “Nehle pe Dehla” (Debate 
competition) organised by SRCC.
Received second prize in Conventional Debate 
organised by Hindi Debating Society, JDMC.
Awarded third prize in open mic competition 
organised by Department of Mathematics, Kalin-
di College.

SHIVAM BELVANSHI
Won 3rd prize in kulhad painting cometition held 
in JMC.
Won 3rd prize in two shades competition held in 
LHMC.

IIT JAM RANKERS 2021:
1. Aman Chaudhary (AIR-08)
2. Ayush Tyagi (AIR-51)
3. Acchaya Pathak (AIR-110)
4. Shubhdeep Das (AIR-297)
5. Nancy Rathee (AIR-417)
6. Gaurav Kumar (AIR-572)
7. Shivam Baurai (AIR-642)

AMAN CHAUDHARY
Published article “Summability Theory and the 
Enigma of -1/12” in the Ramanujan Mathemati-
cal Society Newsletter. (https://drive.goo-
gle.com/file/d/19yaDG6ngE0CQJLOxjn52UevXH-
QR3bv-u/preview).
Published a paper titled “Defining the Undefined” 
in Axiomathes (Springer Publications).
https://link.springer.com/arti-
cle/10.1007/s10516-021-09585-0

ROHIT LAL
Bagged placement in DE Shaw - Financial 
Research Associate 90th with a package of 
18.75 lakhs.

YASH JAIN
Currently working as a Data Analytics 
Intern at Protrainy Skilled Learning Private 
Limited.

PALLAV CHAUHAN
Won 1st prize in shoe painting competition 
organised by Department of Mathematics, Kalin-
di College.

SHWETA CHAUHAN AND
MUKESH KUMAR
Secured 1st position in Graphic Designing Com-
petition, “Paridhi 2021” organized by Depart-
ment of Mathematics, Indraprastha College for 
Women.
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NEWS 
CORNER

Indian origin American, Nikhil Srivastva, one of three selected for inaugural Ciprian Foias 
Prize. The Ciprian Foias Prize was established in 2020 in the memory of the eminent 
scholar in Operators Theory and Fluid Mechanics, Ciprian Foias. Srivasta, along with his 
counterparts, Adam Marcus and Daniel Spielman, will be rewarded with USD 5,000 for 
their highly original work in Operator Theory by American Mathematical Society. Their 
paper, “Interlacing families II: mixed characteristics polynomials and Kadison-Singer 
problem” will solve the famous “paving problem” introduced by Kadison-Singer in 1959.
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Deep Mind, in collaboration with mathematicians from University of Sydney and University 
of Oxford, have discovered the power of Artificial Intelligence (AI) in seeking out patterns. 
The scientists discovered that AI was able to detect patterns and links in the Theory of 
Knots and Study of Symmetry, both fields of pure mathematics and reliant on human 
intuitions, leading to the creation of a new mathematical theorem.This is the first time 
AI has been used for capturing patterns which suggests when guided by mathematical 
intuition, machine learning provides a powerful framework that can uncover interesting 
and provable conjectures in areas where a large amount of data is available, or where 
the objects are too large to study with classical methods.

Indian Statistical Institute professor Neena Gupta becomes fourth Indian and third woman 
mathematician to be facilitated with Ramanujan Prize for Young Mathematicians. She 
has been awarded for her outstanding work in affine algebraic geometry and commutative 
algebra.
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Reverie

By Pallav Chauhan (2nd year)
By Surbhi Singh (2nd year)

By Hiya Rawat (1st year)

By Shubham Suman (1st year)

By Surbhi Singh (2nd year) By Surbhi Singh (2nd year)By Hiya Rawat (1st year)

By Hiya Rawat (1st year)
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Mathematics
Most of those bright orifices
Foresees all the wonderful elements
But declines to admire
The math behind it

Desperately waiting for the charming panorama
To have a bliss to their vision
Fails to address the beauty of geometry
Quoting them as mere pictures

Applauding every other theme
Ignores the very old mathematics
In quest of pristine becomes blind
Unknowingly surpass the latter

Still, there's a desire
That one among multiple will unveil
Cliches and niches
And unravels cipher !

Gamini R Magar (1st year)

By Hiya Rawat (1st year)

By Hiya Rawat (1st year)

By Shivam Belvanshi (2nd year)

By Sanskriti Jha (1st year)

By Punam Cheberwal and Ishika Gaur (1st year)

By Sanskriti Jha (1st year)
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Anuj Rana (1st year)

By Akshit Kumar (1st year) By Akshit Kumar (1st year)

By Akshit Kumar (1st year)

By Akshit Kumar (1st year)

By Akshit Kumar (1st year)

       काWWलेज  की  कहानी  मेरी  जुबानी  
 

12वी में तो रट्टे ने पास करवाया] अब fदल में एक mबाल आया 

जे-ई-ई- या एन-डी-ए----तभी डी-यw- की कटआWफ ने बवाल मचाया! 
 
डी-य-ू में एडडमशन तो हो गया] बस काWलेज fमलना बाकी था 

सब fहन्द ूऔर स्टीफंस में फँसे रह]े मेरे fलए मेरे हसंराज का नाम ही काफ +h था 
 
सब फाWमेfलटीज़ तो हो गयीं] अब बस क्लासेस की बारी थी 

कैल्कक्यलुस तक तो ठीक था] पर ऐलजैबरा साला मझुसे भी ज्यादा भारी थी 
 
जी-ई- चजू़ करन ेके fलए- ईको और सी-एस- में जंग जारी थी 

आई-ए-ऐस- बनने का सपना था- तभी सी-एस-] ईको के आगे हारी थी 
 
परूा सेमेस्टर रज +kई में अंगड़ाई लेते हुए जा रहा था 

नज़र हटा के क्या दखेा] माचच मौत का फ़रमान ला रहा था । 
 
आWfफ़शल साइट पर डेट 'khट आ गई] ये सनुकर जान हलक तक आ गई  

अभी fसलेबस तक परूा नहीं हुआ था] ये सोच के ही खामोशी छा गई । 
 

fदल में डर पसर गया था] बस लगा था fक फ़्यूचर बरबाद ह ै 

पर गगूल बोला & ^मैं ह  ँना* और यार भी तो आबाद ह ै। 
 
आf[k+j इग्ज़ाम की भी समाfIRk हुई] सभी पेपर बहुत मजे में fदएे थ े

हमारी बहादरुी के चच ेतो ऐमा वाWटसन ने भी fकए थे । 
 

fकसी को हमने fडस्टबच fकया] तो fकसी ने हमें fडस्टबच fकया 

^आप*  से लेकर ^त*ू तक dk फ+kसला न जाने कब तय fकयाA 
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Our Happy PlaceOur Happy Place
College Experience

THE LAST FEW WORDS BEFORE I LEAVE THIS 
PLACE, THIS TIME, MAYBE FOREVER!

Dear HRC,

"Sometimes, the only thing more unthinkable than 
leaving is staying, and the only thing more impossible 
than staying is leaving."

And that is the most suitable line I could think of for 
you, just before I prepare myself to leave you, this time, 
not to return that frequently. We'll all be moving to com-
pletely new environments within the next few weeks, 
and I cannot help wondering what our chats would be 
about once we step out of the portals of this institute. 
Right from talking to friends on calls for hours at a 
stretch, about the internals that are to happen in the 
upcoming week (obviously, instead of actually sitting 
and studying for them! No offense, that is the trade-
mark feature of college life 😂) to blabbering contin-
uously about random stuff, we might, in the next few 
days be talking to the same people about their work-
place, their jobs, or maybe their new masters degrees 
and new life chapters. We would need a lot of time to 
accept and be comfortable with the fact that we would 
soon not be a part of each other's everyday life and 
routine. It would, for sure, feel strange, not being able 
to discuss with your best ones the latest college gossip, 
not being able to stop sulking about online classes and 
assignments, contemplating how offline mode was way 
better than this online system, and how the pandemic 
ruined it all for us. But, isn't that how life is exactly sup-
posed to be? The moment we fall in love with our lives 
and routines, life snatches those things from us beyond 
recovery to "supply" a new set of things, different kind 
of people and unimaginable situations, only to snatch 
them again once we fall in love again! Ironic, no?

Anyways, coming back to HRC. The kind of love and 
care I received here almost never let me miss school. 
Teachers, societies, fests, events, there's no way I can 
say that I could ever have asked for anything better 
than what I actually got. The Wall of Fame, the LP, 
the College Canteen, the Library, the Ground, the Por-
ta Cabins, and how can I ever forget, the NCL-1 and 
NCL-2, all of them leave me nostalgic as I sit here on 

my desk, to pen down the last few words for the insti-
tute that I have always been so proud to be a part of. 
For most 17-18 year olds, it's naturally not easy to call 
a place hundreds of kilometers away from their native 
place their 'new home.' But there was something about 
Hansraj. I don't know if that was the same with others, 
but there is this one thing that always came to my mind 
every morning when I stepped into the college prem-
ises. The Wall of Fame always spoke in big bold let-
ters, "Hum aur Humara Hansraj" and that word "HU-
MARA" always radiated so much of warmth. I miss, 
and will always continue to miss that "humara" feeling 
every morning, no matter where life takes me. For you 
HRC, signing off with these iconic lyrics: 

"Tumko bhi hai khabar, mujhko bhi hai pata, 
Ho raha hai juda, dono ka raasta,
Door ja ke bhi mujhse, tum meri yaadon me rehna,
KABHI ALVIDA NAA KEHNA..”

By Ishita Shrivastava (3rd year)

I start trembling when I sit to jot down these lines and 
with a heavy heart I am writing “the last article in my 
undergrads”. This journey of 2 years, 10 months and 
29 days has really been a treat to live and amazeballs. 
From exploring dozens of restaurants at Hudson, Ka-
mla and Hauz Khas, to making some frenemies and 
getting into tussles (I enjoyed each of those), from see-
ing supreme success to utmost failure and depression, 
from having some unparalleled brother like seniors to 
some brilliant inspiring juniors, from having above 
90% attendance to asking batch mates to bunk classes 
(marking proxies that I can’t mention here), from be-
ing once 'only into studies' to 'no studies at all', from 
receiving a genial fresher once to now (going to) receiv-
ing a marvellous farewell, my college life was a cuisine 
comprising of each flavour that one wishes. During 
this time, I have developed a profound connection with 
some friends, juniors, seniors and teachers, that I will 
surely cherish lifelong. It was an utmost ebullience to 
have such batch mates who teach you a handful and 
push you to your extreme limits. I am extremely de-
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lighted that I could be a part of this ‘pi family’ and I 
wish that my every batchmate fetches everything they 
wish for, and the ‘2018-21 batch’ comes out with flying 
colours. LOVE YOU ALL.

By Aman Chaudhary (3rd year)

2020 was one odd year. Had I had the faintest idea 
that the pasta outside the hostel gate would be my last 
pasta, I wouldn’t have ever left the gate. Keeping one 
entertained during the lockdown was one hell of a task. 
From dalgona coffee to Chloe Ting’s workout, I did it 
all. But that little void in life never filled up. Rubbing 
eyes to that same irritating alarm, snoozing it, and 
waking up 3 hours later, led to a very unproductive day 
of binge-watching and hours of mindless eating. Every 
night, the bootless consolations brought me to the top 
of the productivity hill, and the demotivational spirits, 
that stopped me from getting up from the bed, pushed 
me right off. Although I was fortunate enough to com-
plete my first year through physical classes, I didn’t ex-
pect my second year to be like this, attending lectures 
while snuggled in bed. Well, honestly, it’s no less than a 
dream for a student to be able to attend classes, actu-
ally not even bother to attend one, from the comfort of
their homes. The inception of online classes was noth-
ing but a boon for me. I found myself again. Started 
working on my health, career, personality, and total 
well-being, So far, everything’s good. As cliché as it may 
sound, I do miss college. I really do. I miss that maggi, 
I miss those non-stop gossiping in the canteen, I miss 
running late to classes, I miss everything. The sanguin-
ity of everything to become normal soon is what’s help-
ing me keep my sanity.

By Surbhi Singh (2nd year)

The first sem of college life was quite different, not like 
one ever thought of. Waking up at 8:38 in the morning 
just before class at 8:40, gave a kind of thrill in itself. 
But honestly, online learning wasn’t even that bad. We 
made some lovely friends, bonds with whom is no less 
strong. Waiting for the pandemic to get over and to see 
their lovely faces in real, having a great time in col-
lege, and fulfilling all those disgustingly crazy things we 
planned. Spamming on groups has become an all-time 
love, be it in joy, sadness, midnight time or just when 
bored. From not using stickers to becoming stickerholic 
and unable to find relatable stickers from a long long 
list, they have become a different language.

Many of us might haven't visited the campus once, 
while seniors have stories of delicious maggi at the can-
teen. But, it was just great to have such helpful seniors.

By Punam Cheberwal (1st year)

Strangely consumed by the emotion of sharing my col-
lege life experience, I don't know exactly from where 
to begin with. Alike, every other student, I was car-
ried away with the new beginnings, unfamiliar faces, 
unseasonal exposure, and a lot more that most of the 
clamorous crowd narrates when it comes to outlining 
their college life. I'm not quite certain if the people all 
around the world are willing the pandemic to cease but, 
trust me, no one more than the 1st year college stu-
dents, who haven't even been to the campus, are dying 
for it to come to an end and, honestly, I'm no different.

Elucidating it all over again isn't effortless. Starting 
over with the thought that my mind was utterly ab-
sorbed with that virtual classes are pathetic just did 
hit its verge, and I was proven wrong within the very 
first week. Coming on to the people who proved my 
presumption incorrect, my new friends, I was literally 
shattered when I heard of the section division because I 
interacted with not many people and none amongst the 
bare minimum was in my section. And here the real 
journey began, the unfamiliar faces in my section soon 
turned out to be the most understanding ones. I nev-
er thought I would ever be able to develop such great 
bonds with anybody and that too virtually, but as it's 
said, when you cannot see the best is coming to you, the 
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best comes to you.

Moving ahead, I'm really taken aback and impressed 
with the way of teaching. Every faculty member invests 
200 per cent efforts in making the class interactive and 
student-friendly virtually. But how on Earth can I for-
get our beloved and cooperative seniors, they have ad-
vised us so far day in and day out.

No matter how cliche it may sound, but the college ex-
perience until now hasn’t been that bad as I thought 
it'd be. In fact, it's worth remembrance.

By Sakshi Tiwari (1st year)

After clearing one of the most difficult cut-offs I had 
ever seen in my life, I was delighted! And why wouldn't 
I? I had secured admission in one of the most prestigious 
colleges of Delhi University, a name known throughout 
India.

When I came to college, though, my expectations went 
flying right out the window! I did not have the faintest 
idea that I would meet the amazing kind of people I did 
here, and even though it has all been online, that hasn’t 
prevented me from enjoying college with my friends, 
albeit virtually.

We have had our fun moments here and some bad ones 
too; it truly has been a rollercoaster!

During my first days at college, everything was so over-
whelming – there were papers now, not subjects; we had 
what seemed to be over a million societies! However, 
our seniors have been very accommodating and helpful 
at all times, even now. They have made us feel at home 
at college (even though we never left our homes in the 
first place!).

The online experience has, of course, not been the best 
but it is what we have got to work with. I have learnt 
to make the best of our situations and have made some 
excellent, real friendships and bonds along the way. I’d 
not trade it ever for anything in the world!

By Daksh Dheer (1st year)

They said- “there is a time and place for everything, 
that is college”. The date was November 18 and I have 
been looking for both the time and place and still stuck 
in a gnarly situation since then. Do you miss college? 
Where are your hangout places near college? What is 
your favourite snack from the canteen? I guess these 
are the questions from my experience book. My name 
is Shiv Sanskar Sachdeva. Being raised in Panipat, I 
have constantly experienced the proximity in idio-
syncrasies of NCR. Getting yourself enrolled in North 
campus and making it to Hansraj College was mes-
merizing to me to be honest. It is then you start rais-
ing your benchmark of standards, a little abreast with 
that of the Hudson lane and the campus area, but then 
you suddenly realise you are off from the radar of the 
jubilance this college has to offer. The experience as a 
freshie in these times felt like a roller coaster to me. The 
positive that happened to me was that I made myself 
to the Department team, won an event organized by 
SGGSCC, did not too many but a few internships. I 
wish I could express all these feelings in-person to ev-
eryone in the college.

By Shiv Sanskar Sachdeva (1st year)

I belong to that unique or you might say rare batch of 
HRC which began its journey on screens. It’s like a roll-
ercoaster ride. From such lovely and handful seniors 
to dramatic and crazy classmates, Hansraj has all of 
it in one place. From taking lectures with audio off to 
seeking solutions in class groups, online mode has all of 
it. Instead of selfies, we are taking screenshots of group 
video calls. Usually, students have a body ache due to 
the college's hectic schedule, but we are having swollen 
eyes. I pray “Bhagwaan ye experience kisi aur batch ko 
kabhi naa de”.

By Ishika Gaur (1st year)
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BY SHUBHAM SUMAN , 1ST YEAR     

Dark, a Netflix Original Series, came out in 
2017 with its first season, is the first German 

original series produced for Netflix. It is a 
series about the connection among four 

families in a small town, Winden. The four 
families are Nielsens, Dopplers, Kahnwald and 

Tiedemann. The series begins with the case 
of missing two children from Winden. The of missing two children from Winden. The 

main character, Jonas Kahnwald tries to find 
out the connection between the two missing 
kids and his father’s suicide. This curiosity 

takes him on a journey where he's shocked to 
know the truth. This is one of the best ever 
made series by Netflix with a supernatural 

twist. This series is highly recommended for twist. This series is highly recommended for 
those who want to watch something, full of 

surprises and shocks. 
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“The Man Who Knew Infinity” is a 2015 British 
biographical drama film about the great Indian 
mathematician, Sir Ramanujan. Written and directed by 
Matthew Brown, the film is a story of true friendship, knit 
around mathematics, that forever changed mathematics.
The story revolves around Srinivasa Ramanujan (played The story revolves around Srinivasa Ramanujan (played 
by Dev Patel), a self-taught mathematical prodigy from 
India who died tragically at the age of 32 after doing 
groundbreaking work at Cambridge University in the early 
years of the 20th century. The story is recounted from the 
point of view of English mathematician and Ramanujan’s 
mentor at Cambridge, G. H. Hardy (played by Jeremy 
Irons) who describes their brief interaction as “the one Irons) who describes their brief interaction as “the one 
romantic incident in my life".
The narrative is intrinsically poignant-a man uprooted at 
a young age, leaving his orthodox home in 1914 to travel 
overseas to pursue his passion for numbers, has to live 
alone in a foreign land where a Brahmin will struggle to 
find pure vegetarian food. His loneliness is aggravated by 
the breaking of World War I, the onset of a fatal illness 
and the inability to bring his wife Janaki (performed by 
Devika Bhise) over to England.Devika Bhise) over to England.
We watch Ramanujan shuffle back and forth between his 
digs at Cambridge and the office of his mentor, professor 
Hardy, who suspects his protege is right but unrigorous. 
Hardy pushes him to be more diligent in his proofs. 
Ramanujan, meanwhile, equates his grasp of number 
theory to a religious experience — to a glimpse of God, in 
short — as something that comes to him intuitively rather 
than through cold, hard calculation.than through cold, hard calculation.
The story is a beautiful portrayal of how Hardy helped 
Ramanujan refine his discoveries and publish his 
theories, despite strong opposition from many of their 
peers who have deeply ingrained racist beliefs and are 
opposed to recognizing Ramanujan's contributions.
Ramanujan came up with a huge variety of mathematical Ramanujan came up with a huge variety of mathematical 
formulas, some of which are still used to analyse black 
holes today, before returning to India and dying from TB, 
aged just 32.
For simplicity’s sake, the film focuses on only one aspect For simplicity’s sake, the film focuses on only one aspect 
of Ramanujan’s work i.e., his pioneering exploration of 
number theory, particularly as related to partitions. The 
movie is moving, but not as compelling as the real-life 
story of the genius it celebrates.
But overall the film makes complex mathematics fairly But overall the film makes complex mathematics fairly 
accessible, even to a non-math person and gives us an 
insight into how great of a genius Ramanujan was. The 
film is worth watching for the math enthusiasts however 
a non-math person will also be moved by the brilliance of 
the man it portrays.

BY TANMAY DHYANI , 1ST YEAR     

BY ANVESHA KUSHWAH , 2ND YEAR     

SHAKUNTALA DEVI
HUMAN COMPUTERHUMAN COMPUTER

=
Shakuntala Devi, directed by Anu Menon is a biographical film, based 
on the life of a renowned mathematician, whose ability to solve 
complex maths problems even faster than a computer won her 
admiration all over the world. Shakuntala Devi (played by Vidya 
Balan) -the perfect number cruncher giving way to Shakuntala Devi 
-the imperfect mother is the conflict the film chooses and spends 
most time resolving.

This film not only explores the mathematician’s fascinating This film not only explores the mathematician’s fascinating 
relationship with numbers but also her personal life as a wife 
and especially as a mother. Her journey starts at a very 
small age with participating in maths shows, supporting 
her family by decoding intricate math problems, and when 
she says “I never lose”, she means it.

She lives her life on her own terms. Her fearless and She lives her life on her own terms. Her fearless and 
independent spirit as a young woman, her love for attention and 
her transcontinental lifestyle ticks none of the conventional or 
predefined norms for women. Her life in London in the 1950s 
reflects her stubborn nature to pull off her shows despite all 
the odds. 

As the film takes us through Shakuntala Devi’s life, it becomes As the film takes us through Shakuntala Devi’s life, it becomes 
obvious that her equation with personal relations is not as 
seamless as her relationship with numbers. She revolts against 
her mother for not standing up to her father when it mattered, 
the man in her life and then she fails to find a balance between 
maths and motherhood. It is then when she is completely torn 
between her love for maths and her responsibilities as a mother 
and is compelled to make some hard choices.and is compelled to make some hard choices.

This movie beautifully unfolds the different stages of Shakuntala 
Devi’s life in such an enthralling way that it is hard to look away. 
The film has been well-shot at different locations keeping in mind 
the different periods. Ultimately, Shakuntala Devi, a math wizard 
-a human computer faster than any actual computer, is a treat to 
watch.
  
‘Vidya Kasam’, you can’t afford to miss this movie.

31



SAMAGRA 2021
“The Man Who Knew Infinity” is a 2015 British 
biographical drama film about the great Indian 
mathematician, Sir Ramanujan. Written and directed by 
Matthew Brown, the film is a story of true friendship, knit 
around mathematics, that forever changed mathematics.
The story revolves around Srinivasa Ramanujan (played The story revolves around Srinivasa Ramanujan (played 
by Dev Patel), a self-taught mathematical prodigy from 
India who died tragically at the age of 32 after doing 
groundbreaking work at Cambridge University in the early 
years of the 20th century. The story is recounted from the 
point of view of English mathematician and Ramanujan’s 
mentor at Cambridge, G. H. Hardy (played by Jeremy 
Irons) who describes their brief interaction as “the one Irons) who describes their brief interaction as “the one 
romantic incident in my life".
The narrative is intrinsically poignant-a man uprooted at 
a young age, leaving his orthodox home in 1914 to travel 
overseas to pursue his passion for numbers, has to live 
alone in a foreign land where a Brahmin will struggle to 
find pure vegetarian food. His loneliness is aggravated by 
the breaking of World War I, the onset of a fatal illness 
and the inability to bring his wife Janaki (performed by 
Devika Bhise) over to England.Devika Bhise) over to England.
We watch Ramanujan shuffle back and forth between his 
digs at Cambridge and the office of his mentor, professor 
Hardy, who suspects his protege is right but unrigorous. 
Hardy pushes him to be more diligent in his proofs. 
Ramanujan, meanwhile, equates his grasp of number 
theory to a religious experience — to a glimpse of God, in 
short — as something that comes to him intuitively rather 
than through cold, hard calculation.than through cold, hard calculation.
The story is a beautiful portrayal of how Hardy helped 
Ramanujan refine his discoveries and publish his 
theories, despite strong opposition from many of their 
peers who have deeply ingrained racist beliefs and are 
opposed to recognizing Ramanujan's contributions.
Ramanujan came up with a huge variety of mathematical Ramanujan came up with a huge variety of mathematical 
formulas, some of which are still used to analyse black 
holes today, before returning to India and dying from TB, 
aged just 32.
For simplicity’s sake, the film focuses on only one aspect For simplicity’s sake, the film focuses on only one aspect 
of Ramanujan’s work i.e., his pioneering exploration of 
number theory, particularly as related to partitions. The 
movie is moving, but not as compelling as the real-life 
story of the genius it celebrates.
But overall the film makes complex mathematics fairly But overall the film makes complex mathematics fairly 
accessible, even to a non-math person and gives us an 
insight into how great of a genius Ramanujan was. The 
film is worth watching for the math enthusiasts however 
a non-math person will also be moved by the brilliance of 
the man it portrays.

BY TANMAY DHYANI , 1ST YEAR     
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SCAN TO CHECK
YOUR ANSWERS

DEPARTMENT OF MATHEMATICS
HANSRAJ COLLEGE

BY SHUBHAM SUMAN , 1ST YEAR     

Dark, a Netflix Original Series, came out in 
2017 with its first season, is the first German 

original series produced for Netflix. It is a 
series about the connection among four 

families in a small town, Winden. The four 
families are Nielsens, Dopplers, Kahnwald and 

Tiedemann. The series begins with the case 
of missing two children from Winden. The of missing two children from Winden. The 

main character, Jonas Kahnwald tries to find 
out the connection between the two missing 
kids and his father’s suicide. This curiosity 

takes him on a journey where he's shocked to 
know the truth. This is one of the best ever 
made series by Netflix with a supernatural 

twist. This series is highly recommended for twist. This series is highly recommended for 
those who want to watch something, full of 

surprises and shocks. 
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THE CONUNDRUM
OF THE SEVEN BRIDGES

By Sanskriti Jha, 1st Year

Riddle:
Have you ever heard of the town named Königsberg? It was a town in ancient Germany, where the 
river Pregel flowed, incorporating two islands. The shores and the islands were connected by seven 
bridges, as shown in Figure 1.

Can you suggest some route that should be chosen to traverse all the islands and 
shores without crossing any bridge more than once and return to the initial landmass 
(without getting drenched)?

TAKE A PAUSE AND GIVE IT A THOUGHT!

SCAN TO CHECK
YOUR ANSWERS

DEPARTMENT OF MATHEMATICS
HANSRAJ COLLEGE
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THE CHESS PUZZLE
By Roshan Jha, 1st Year

1.  Play the only move for White that DOES NOT checkmate Black in one move.
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2.  Help White to find the inevitable Mate in Two.
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3.  White to Play- Can you see the Mate in Four ?

SCAN TO CHECK
YOUR ANSWERS

DEPARTMENT OF MATHEMATICS
HANSRAJ COLLEGE
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Celebrated on March the 14th in the 
US, this holiday recognizes the math-
ematical constant of Pi, which is of-
ten abbreviated to 3.14– hence the 
date of the holiday. Math geeks can 
celebrate by enjoying the wonders of 
Pi through math, watching the mov-
ie Pi, eating actual pie or some Pi-in-
spired art.

Women in math will love this event. 
Mostly celebrated at middle and high 
schools, this holiday isn’t set on a 
fixed date, but usually takes place in 
the spring. It is meant to encourage 
young women to pursue a career in 
a math or science field, inspired by 
Sonia Kovalevsky, an important Rus-
sian mathematician.

While not as well-known as Pi, e is 
also an irrational number that oc-
curs naturally in the grand scheme of 
mathematics. Discovered by a num-
ber of mathematicians, it’s useful in 
helping puzzle out exponential and 
logarithmic functions. The rough nu-
merical equivalent of e is 2.7, making 
the logical day to celebrate it Febru-
ary 7th.

Use this holiday to celebrate the in-
tersection of math and technology. 
Only July 8th, spend your day using 
math programs, attending tech lec-
tures and appreciating the subject on 
the web.

Some prefer to celebrate Pi not on 
the decimal equivalent to Pi, but in-
stead on the fraction that represents 
it: 22/7 (July 22). Celebrations of 
this day are pretty much the same as 
those on 3/14, so why not celebrate 
twice a year with twice the pie?

This is the day when math finally 
gets its due. celebrated international-
ly on March 1st, the holiday recog-
nizes all things mathematical, focus-
ing special attention on getting kids 
enthused about a career in math or 
doing equations. You can celebrate 
World Maths Day any way you like, 
so long as it involves the subject.

Know the math behind chemistry? 
Then you’ve likely heard of Avaga-
dro’s number (6.02×10^23) that’s 
used as a basic unit of measure in 
chemistry, more commonly referred 
to as a Mole. It’s observed on October 
23rd from 6:02 am to 6:02 pm, and 
can include enjoying anything mole 
related from mole sauce to Whack-a-
Mole. The punnier, the better.

Tau Day, an anti-Pi Day holiday, is an 
unofficial observance held every year 
since 2010 on June 28. The day began 
as a way to recognize tau, τ, a ratio 
constant describing the relationship 
between the circumference and the 
radius of a circle. In recent years, 
some mathematicians and physicists 
have argued for the replacement of 
pi (π) by tau.

Held in honour of Martin Gardner’s 
birthday, this holiday held on Octo-
ber 21st encourages a fun and playful 
approach to mathematics and logic 
puzzles. Celebrants can mark the day 
by doing fun math puzzles, perform-
ing magic tricks, or even sharing 
math stories.

If you’re a math nerd, you’ve more 
than likely heard of Fibonacci’s se-
quence. This sequence, made famous 
by the Italian mathematician, creates 
a spiral and begins with the numbers 
1, 1, 2, 3, so the holiday is celebrat-
ed on November 23rd of each year. 
There are no set guidelines for cele-
bration, so those who want to mark 
the occasion can do anything from 
delve into the sequence to enjoy Ital-
ian food

Despite its name, the day is not a cel-
ebration of the porcine world, but a 
celebration of the number 17. The 
unofficial holiday was created in the 
early 1960s by Princeton mathemat-
ics students, David Kelly and Mi-
chael Spivak, while working on the 
special properties of the number 17. 
Though unclear why the day is called 
so, legend has it that it is about David 
Kelly's collection of yellow pigs. The 
mascot of the holiday has 17 toes, 17 
eyelashes, and 17 teeth.

The Indian government declared 22 
December to be National Mathe-
matics Day. This was announced by 
Prime Minister Manmohan Singh on 
26 February 2012 at Madras Univer-
sity, to mark the 125th anniversary 
of the birth of the Indian mathema-
tician Srinivasa Ramanujan. On this 
occasion, Singh also announced that 
2012 would be celebrated as the Na-
tional Mathematics Year.

e Day: February 7

Tau Day: June 28

Celebration of Mind: Oct 21Pi Approximation Day: July 22

Math 2.0 day: July 8 Yellow Pig Day: July 17

Mole Day: Oct 23

Sonia Kovalevsky 
Mathematics Days

Fibonacci Day: Nov 23 National Mathematics Day: 
Dec 22

Pi Day: March 14World Maths Day: March 1

Math-lender
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THE ELEGANT 
IMPOSSIBILITIES 
OF MATHEMATICS
By Daksh Dheer, 2nd Year

SAMAGRA 2021

Mathematics is often thought 
of as a beautiful tool, aimed 
at solving problems, which, of 
course, is true. However, a lot of 
times, mathematics is also used 
to prove the impossibility of a 
solution to problems. One must 
remember that in mathematics, 
‘impossibility’ is absolute; it isn’t 
‘improbability’. Now, one might 
wonder, “How does proving the 
impossibility of something help 
us in any capacity?”

To answer that, we need to 
first grasp our mind around what 
it means to prove something is 
impossible mathematically, and 
how the mantra of doing the 
impossible might not always be 
the best goal to aim for. 

Mathematical impossibilities 
are found by starting from 
certain logical assumptions 
which are naturally true or can be 
proved using the basic laws of 

THE ELEGANT 
IMPOSSIBILITIES 
OF MATHEMATICS
By Daksh Dheer, 1st Year
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mathematics and, proceeding from there in a logical 
sequence of steps and arriving at something which 
contradicts the original logical assumptions made.
You might have seen this in action when proving the 
square root of a prime irrational.

To illustrate this process, consider the following 
problem which remained unsolved for over 2000 years:

Construct a side of the cube which has double 
the volume of a given cube using only a ruler 
and compass.

Now, our logical assumptions here would mean 
the constructions could be done using a ruler and 
compass. Without going into many mathematical 
details, we shall take the following rules as given:
Starting with a unit-long segment, we can only 
construct a segment of another length if it can be 
expressed using the integers, addition, subtraction, 
multiplication, division and square roots.

Now, say we have a cube of side 1 unit long. Its 
volume, then, is exactly 1 cubic unit. But the new cube 
that we require has a volume of 2 cubic units, and so, 
it has a side length of units, which is impossible since 
we cannot construct such a length using a ruler and 
compass (see assumption above).

Now you might wonder why this took 2000 years to 
prove. Well, the short answer is that it took humanity 
a genius like René Descartes to figure out analytically 
what exactly the statement “using only ruler and 
compass” meant, mathematically.

Proving the impossibility of a claim is a powerful 
idea in mathematics; it is a shift of perspective, a 
discovery of the possibilities and limits of a given 
system. It is a policy of rule enforcement, which entails 
a more focused approach to the rest of mathematics.

It is a single absolute, in a myriad of competing 
possibilities.

Proof of impossibility leads to generalizations, which 
one might argue, is most important to further our 

understanding of mathematics. Since doubling a 
cube is impossible, what about doubling a cuboid? A 
tetrahedron? A parallelepiped? A sphere? Questions 
like these are important because, of course, they have 
wide-reaching practical applications, but they are 
more important because they cut deep to the heart of 
mathematics itself – they are elegant impossibilities 
in a world of chaotic possibilities; they are absolute 
truths in a hurricane of conjectures.
 
Here are a few such impossible facts to ponder:

I. It is impossible to trisect any angle using just a 
ruler and compass.
II. It is impossible to find a polynomial with integer 
coefficients that has π or e as a zero (later thi11s 
property was used to define the algebraic numbers and 
differentiate them from the transcendental numbers).
III. Using only a ruler and compass, one can never 
produce a square that has the same area as a given 
circle. (Does this have anything to do with the above 
fact?)
IV. One cannot construct a convex octagon with 
four right angles.
V. The best place to end is, without a doubt, Kurt 
Gödel’s incompleteness theorems, which prove that 
it’s impossible to prove that everything that is true is 
true. 

You may keep on getting more and 
more mind-boggling paradoxes that 
may make you ponder over the power 
of mathematics, like the existence 
of Fuzzy set theory. (Why not go and 
check out right now?).
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Akshay
Venkatesh
By Sanskriti Jha, 1st year

" A LOT OF THE TIME WHEN YOU 
DO MATH, YOU’RE STUCK. BUT 

AT THE SAME TIME, THERE ARE 
ALL THESE MOMENTS WHERE 

YOU FEEL PRIVILEGED THAT 
YOU GET TO WORK WITH IT."
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Don’t you feel these words can be articulated only by 
someone who genuinely loves and lives mathematics?

A mathematics enthusiast is undoubtedly going to 
appreciate it even more because these are the words 
spoken by a Fields Medallist, Dr Akshay Venkatesh. 
The Fields Medal is considered to be the highest 
honour that can be bestowed upon a mathematician 
and Dr Venkatesh received this 
medal in 2018 for his synthesis 
of Analytic Number Theory, 
Homogeneous Dynamics, 
Topology, and Representation 
Theory. These topics enfold 
a broad range of the subjects 
of mathematics which is 
asymptotic to an ordinary 
human being.

Since his early days, 
Venkatesh Sir had been an 
exceptional student who won 
bronze medals in both the 
International Physics Olympiad 
as well as the International 
Mathematics Olympiad at 
the age of 12 and is the 
only Australian to do so. His 
research has been recognized 
with many awards, including 
the Ostrowski Prize, the Infosys Prize, the Salem Prize 
and Sastra Ramanujan Prize.

At the age of 13, he started studying at the University 
of Western Australia being the youngest student ever, 
because he proved that he can write all the papers 
of first-year and entered second-year mathematics 
courses directly. He did exceptionally well in his 
graduation and by the vulnerable age of 16, he had 
his graduation degree in Pure Mathematics with First 
Class Honours.

Furthermore, he chose to do a PhD under Peter 

Sarnak at Princeton University and submitted his 
doctoral thesis on “Limiting forms of the trace formula” 
in 2002. Thereafter, he worked at various institutions 
involving the Massachusetts Institute of Technology, 
Clay Mathematics Institute, Courant Institute of 
Mathematical Sciences at New York University, 
Stanford University, and Institute for Advanced Study 
(IAS), where he is working at present, from August 
2018.

In his fervent desire to prove himself, he commenced 
his journey with Ellenberg, who is another mathematics 

enthusiast, presently working 
at the University of Wisconsin, 
Madison. They worked on 
“number field extensions.”

Soon after, he embarked 
on a new study about the 
generalizations of the 
Riemann Zeta function, which 
is considered the heart of 
the Riemann Hypothesis and 
contemplated to be the most 
significant unsolved problem 
in mathematics. It involves 
many profound insights, which 
include, roughly speaking, a 
paper about subconvexity and 
L-functions, which Venkatesh 
wrote and sent to Philippe 
Michel, a mathematician who 
had studied subconvexity in 
depth. In the paper, Venkatesh 

used the concepts from dynamical systems to solve 
the problems of subconvexity, this was a completely 
innovative method of solving the subconvexity problem, 
as Michel himself said. Subsequently, Venkatesh and 
Michel teamed up for a new paper on the estimation 
of subconvexity problems. These papers along with 
several others made Venkatesh a sensation in the 
world of mathematics, a status he continues to uphold.

"AND YOU HAVE THIS SENSATION 
OF TRANSCENDENCE. YOU FEEL 
LIKE YOU’VE BEEN PART OF 
SOMETHING REALLY MEANINGFUL."

“I’VE HAD A VERY LUCKY CAREER, IN 
THAT I’VE BEEN BOTH INSPIRED AND 

ENCOURAGED, AT EVERY STAGE, BY 
THE MATHEMATICAL COMMUNITY."
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People often confuse 
mathematics with arithmetic and 
consider it to be arid science. In 
reality, however, it is a science 
that requires a great amount of 
imagination. It has beauty and 
romance.

One such magnificent idea 
is that of space-filling curves. 
In mathematical terms, a space-
filling curve is a curve whose 
range contains the entire two-
dimensional unit square. To 
someone who isn’t familiar with 
the concept, it seems almost 
impossible to have a curve with 
almost zero thickness passing 
through all the points in a unit 
square.

SPACE 
FILLING CURVES
By Khushi Agarwal, 1st year

“THE STUDY OF 
MATHEMATICS, LIKE 
THE NILE, BEGINS IN 
MINUTENESS BUT ENDS 
IN MAGNIFICENCE.”
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In layman’s terms, it is a curve that can fill a given 
particular area. To get a better idea of the picture, think 
of a square grid. Now, a curve that passes through all 
the points of this square grid is kind of a space-filling 
curve. 

In 1890, Peano discovered the first space-filling 
curve, followed by Hilbert, Koch, Moore, and many 
others, which led to its significance in the various 
fields like short antennas of numerous structures, to 
be used in small devices like Mobiles, in Google maps, 
etc.
Here are some beautiful space-filling curves along with 
their seeds (the basic iterator curve that is capable of 
generating its corresponding space-filling curve).
 

The Peano Curve
Peano Curve was the first space-filling curve to be 
discovered. If we look at the construction of the curve, 
it is pretty simple. The first curve or the seed is iterated 
(after suitable rotations at each iteration) 9 times to 
get a curve that is nine times denser than the original 
curve. The process is repeated again and again to give 
a space-filling curve. 

To your interest, here are a few more space-filling 
curves with a basic idea of their construction aiming 
to captivate your thoughts and make you admire the 
beauty of the mathematical world.
 

The Hilbert Curve 
Hilbert started with something we call the Pseudo-
Hilbert curve which when rotated in a particular 
direction and replaced by four similar curves, gives a 
curve that is four times denser than the original one. 
Now, if the process is iterated an infinite number of 

times, the density increases with every single iteration 
and the curve tends to cross every single point of the 
given 2-D space generating the Hilbert curve. The 
output of an actual Hilbert curve is the limit of an nth 
order Pseudo Hilbert curve when n tends to infinity.

The Dragon Curve
This curve follows a very simple pattern of rotation 
and iteration. Starting with the seed (the first curve 
shown in the figure), the curve at each step is rotated 
by 45° and a copy of it is added to the curve as shown 
in the figure. This process is carried on infinitely.

Figure 1: The Peano Curve

Figure 2: The Hilbert Curve
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The Koch Snowflake
The Koch Snowflake is constructed simply by the 
iteration of triangles. As one can see in the figure, 
we start by taking a triangle and then insert a similar 
triangle with sides one-third of the sides of the original 
one on the centre of each side of the original triangle. 
The process, when repeated an infinite number of 
times, results in the formation of Koch Snowflake.  If 
we change the apex angle of the triangles, the curve 
changes with respect to density. A sharper apex angle 

results in a denser curve, whereas, a more obtuse 
angle results in a sparser curve. 

Here’s a little fun riddle for our 
readers to puzzle their heads with,  
“how the density of the curve changes 
on changing the angle”.

Figure 3: The Dragon Curve

Figure 4: The Koch Snowflake

Figure 5: Some Space Filling Curve Art
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THE 
ACCIDENTAL 
MATHEMATICIAN

Once again, he was running in 
the corridors of the University 
of California, Berkeley; he was 
late for the statistics class of 
Professor Jerzy Neyman. The 
lecture had already started when 
he entered the class; after all, 
he was total 20 minutes late. He 
quietly sat down on the desk and 
started to figure out what was 
happening in the class. He quickly 
noticed that two math problems 
were written on the blackboard, “it 
must be the next assignment”, he 
thought and copied down those 
problems. After returning home 
from the class, he soon regretted 
being late as the questions were 
very hard. He thought he must 
have missed something essential 
that would have helped him solve 
the problems. However, he had to 
solve those questions before the 
next statistics class. He struggled 
with those problems, but with 

By Roshan Jha, 1st year
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the rigour of a few days, he eventually solved those 
problems and went to submit the assignment to the 
Professor. He apologised to Professor Neyman for 
taking so long to do the homework - “the problems 
seemed to be a little harder than usual,” he told the 
Professor. He asked him if he still wanted it. Professor 
told him to throw it on his desk. He did it so reluctantly 
because the Professor’s desk was covered with such 
a heap of papers that he feared his homework would 
be lost there forever.
About six weeks later, one Sunday 
morning, about eight o’clock, 
he was awakened by someone 
banging on his front door. It was 
Professor Neyman. He rushed in 
with papers in hand, all excited: 
“I’ve just written an introduction 
to one of your papers. Read it 
so I can send it out right away 
for publication”, the Professor 
asserted. The young man had no 
idea what he was talking about; 
he was puzzled by the Professor’s 
expressions.
Soon he realised the problems 
on the blackboard that he had 
solved, thinking they were 
homework, were, in fact, two famous unsolved 
problems in statistics.
 
“No matter how hard a problem is, there will always be 
an idiot who does not know about it and will solve it.”

Isn’t it true that sometimes we do not even try doing 
something just because someone else of a higher (or 
often the same) calibre cannot do it? Quite often, we 
just skip a problem, thinking it’s not our cup of tea. 
What would have happened if the man already knew 
that the problems are unsolved open problems? Was 
he able to do it because of his perseverance in the 
absence of a mental barrier created by the information 
that no one could do it before him? But who was this 
ingenious man?

 The Accidental Mathematician, George Bernard Dantzig, 
was born on 8th November 1914 in Portland, Oregan. 
His father, Tobias Dantzig, was a mathematician and 
linguist, and his mother, Anja Dantzig, was a linguist 
of French-Jewish Origin. Prof. Dantzig received 
his B.S. from the University of Maryland in 1936 in 
Mathematics and Physics. He earned his master’s 
degree in Mathematics from the University of Michigan 
in 1937. After working as a junior statistician at the 
Bureau of Labor Statistics from 1937 to 1939, he 

enrolled in the doctoral program 
in mathematics at the University 
of California, Berkeley, where 
he studied statistics under 
Professor Jerzy Neyman.
Prof. Dantzig is known for his 
development of the Simplex 
Algorithm, an algorithm for 
solving linear programming 
problems, and for his other 
work with Linear Programming. 
He left the fascinating world 
of Mathematics while serving 
as the Professor Emeritus 
of Transportation Sciences 
and Professor of Operations 
Research and Computer Science 

at Stanford University, after his demise on 13th May 
2005.
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This exposition focuses on giving 
a brief idea about “The Poincaré 
Conjecture”. It is one of the 
seven Millennium Prize problems 
listed by the Clay Mathematics 
Institute (CMI) in 2000, whereby 
the first person to crack it gets a 
million-dollar prize. It is the first-
millennium problem to be solved 
and this was done by “Dr. Grigori 
Perelman” from St. Petersburg, 
Russia. The prime idea of this 
exposition is to sketch the proof 
in layman’s terms without getting 
much into the details of the 
topological terms.

THE 
POINCARÉ
CONJECTURE
Aman Chaudhary, 3rd year
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The Background
The history of Poincaré conjecture has been quite long 
and fascinating. Not only the discussions lasted over a 
century but it also had the most unsuccessful attempts 
to solve it in the history of mathematics. It all started 
in the 1900s, when the French mathematician “Henri 
Poincaré” was working on the initials of Topology. 
Working on the lines on Homology, he claimed that, 
“Every compact polyhedral manifold with the homology 
of an n-dimensional sphere is actually homeomorphic 
to the n-dimensional sphere”. In specific, he meant that 
a 3-manifold was a sphere**. However, later in 1904, 
he constructed the counterexample with the help of 
‘Poincaré homology sphere’. He also noticed that 
an invariable feature of the two-dimensional sphere 
is that every simple closed curve in the sphere can 
be deformed continuously to a point without leaving 
the sphere. A corresponding question, in dimension 
3 that he asked was (phrased in terms of modern 
mathematics) – “If a compact three-dimensional 
manifold M3 has the property that every simple 
closed curve within the manifold can be deformed 
continuously to a point, does it follow that M3 is 
homeomorphic to the sphere S3?”. In simple words, the 
hypothesis that “Every Simply connected and closed 
3 manifold is homeomorphic to the 3 sphere.”*** 
came to be known as the Poincaré Conjecture. Later 
on, important attempts were made by mathematicians 
like ‘Henry Whitehead’, but all in vain.

In the late 1950s and early 1960s, with the 
progress in topology, the dimensions 5 and higher 
became somewhat easy to visualize than three 
dimension ones and thereby it was solved for 5 and 
higher dimensions (In higher dimensions, manifolds 
can be put with no self interactions in a disjoint 
position, which may not be possible in dimension 3 
and 4 leading to difficulties). Proofs of this conjecture 
for higher dimensions were announced by ‘Stephen 
Smale’ in 1960, later on followed and extended by 
other mathematicians like ‘Christopher Zeeman’. The 
difficult case in 4 dimensions was later on tackled by 
‘Michael Freedman’ in 1982, but the groundbreaking 
result was still open in 3 dimensions.

The Idea Of Ricci Flow And 
The Work Of Hamilton

The Ricci Flow is the most important element in the 
proof by Perelman. In layman’s terms, a metric tensor 
(say gij or g) is a kind of a function that contains 
tangent vectors (at each point of the manifold) in a 
metric form and it assigns length and angle as an 
output. We may consider it to be a function that tells 
each point on the manifold where to move (whether 
expand or contract) and how much. The derivative 
of this metric tensor gives the Ricci Curvature tensor 
(say Rij or R), which determines the Ricci Flow for any 
manifold. “Richard Hamilton” started a new direction 
to approach the Poincaré Conjecture, with the help of 
Ricci Flow, which he presented as the solutions to the 

Side Notes: (To help the freshman’s 
read)

** A 2-d manifold is a surface in 3-D like a 
sphere, a torus, a Klein bottle and many more. 
For convenience, the readers may consider 
manifold to be something like a distorted 
sphere or any surface in 3-D for imagination. 
Loosely, being homeomorphic is like being 
similar in 2-D, i.e. transforming one manifold 
to another by squishing and expanding but 
not punching holes. Simply, a 3-manifold is a 
surface that locally looks 3 dimensional.

*** Path-connected and closed means that 
any 2 points in the manifold can be connected 
by some path and the loop in the manifold is 
contractible to a point.

**** Another possible singularity is the neck 
with a cap, and the Ricci flow may stretch this 
out and squeeze it to nothingness. Another 
more complicated popular one is ‘Bryant 
Soliton’ (where some of the points of the 
manifold just vanish somehow). 
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differential equation,                   . Simply, the metric

is required to change with time so that distances 
decrease in directions of positive curvature. This is 
a parabolic differential equation and behaves like the 
heat equation. Riemannian geometry studies size and 
curvature with the help of metric tensor. Readers may 
visualize as, if the value of ‘g’ is small then it’s like 
contracting the manifold and creating some depth, 
while if the value of ‘g’ is large, then it’s like expanding 
the manifold and uplifting some portion. And the prime 
work of Ricci curvature ‘R’ is to tell exactly how the 
manifold curves, all in terms of ‘g’. The work of Ricci 
Flow is similar to heating one end of the cold rod, and 
then the heat will flow slowly with time from one end 
to another until the rod attains an even temperature. 
Similarly, under the Ricci flow, in a 3-manifold, the 
positive curvature would tend to spread out until, in 
the limiting condition the manifold attains constant 
curvature with time (In layman’s terms, the Ricci flow 
would transform a random distorted 3 manifold to a 
sphere).  Hamilton carried out some results in case 
of 3-manifold for positive Ricci curvature, solving a 
very specific case of ‘Elliptization Conjecture’. But he 
couldn’t apply the Ricci Flow to the conjecture largely 
because of the formation of singularities, akin to 
the formation of black holes in the evolution of the 
cosmos, defied mathematical understanding.

The Proof
The main pillars of the proof by Perelman were the 
Riemannian geometry and the surgery theory. Ricci 
flow is a way of changing the metric tensor over time, 
so that the manifold becomes round and smooth (It’s 
like any manifold attains a point of stability, which is 
a sphere.). Clearly from the inverse relationship of the 
curvature and the tensor, it is clear that at the points of 
the manifold where the curvature is negative (squished 
inside part, point M in fig. 1), the length increases there, 
and the points where the Ricci curvature is positive 
(bulging outside, point N in fig. 1), the length decreases 

there, i.e. Ricci flow deflates that part of the manifold. 
In the case of the limiting conditions (when time tends 
to infinity), the Ricci flow squishes the manifold to 
nothingness (a point like sphere) and since a sphere 
has positive curvature everywhere, so from our 
relation, the derivative of g must be negative, i.e. the 
metric tensor keep decreasing forever until it reaches 
zero (the manifold attains the point of stability). The 
converse to this was shown by Perelman, i.e. “If the 
metric tensor reached zero then the last shape the 
manifold had must have been a sphere”.  

Suppose if we start with some random manifold 
and assign it an arbitrary metric tensor g, and notice 
its change with Ricci Flow, and now if we can prove 
that the metric will go to zero in the limiting condition, 
that means the last shape we had must have been a 
sphere. But by the properties, we know that changing 
the metric doesn’t change the underlying manifold, so 
if we had a sphere at the end then the manifold we 
had started with must be homeomorphic to a sphere. 
BUT, this flawless looking simple argument is not that 
easy, everything messes up with the introduction of 
singularities (point A in fig. 2). In higher dimensions, 
there may be some points of the manifold that 
squish to nothing before the manifold becomes the 
sphere in some limiting condition and thereby called 
singularities. The problem is that if Ricci flow deletes 
parts of your manifold (it’s like punching holes, which 
is not allowed), then you are changing the underlying 

Figure 1 depicting a 3-manifold with a tangent 
plane to the manifold at a point. Point M is 

squished in and point N is bulged out.

dg  = -2R
dt                       
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set and then every statement is a flaw***. Perelman 
used the idea of ‘Surgery Theory’, where he manually 
removed the areas of problem of the manifold, i.e. the 

area near the singularities. He then glued the pieces 
of spheres to cover the holes that he had made and 
here is how he used it.

The final argument that suffices all the conditions 
goes like this – Apply the Ricci flow to a random 
manifold with the help of a metric tensor and then 

remove the areas of singularities (using the idea of 
surgery theory) and then when the Ricci flow is further 
applied to the 2 obtained sphere like manifolds (if 
one point of singularity then 2, else more), then the 
two spheres will go extinct to a point. Now coming 
in the backward direction from nothingness, at first, 

Figure 2: Depicting a 3-manifold with Point ‘A’ as 
the singularity, when Ricci flow acts on it.

Figure 3: Depicting how the area near the 
singularity point ‘A’ can be removed and the 

manifold is cut into 2 parts.

Figure 4:  Showing how the 2 parts can be 
surgically treated by adding hollow hemisphere to 

both obtained surfaces X and Y.

Figure 5: Depicting 2 small spherical type manifolds 
achieving from nothingness (say X and Y).

Figure 6: Showing the process of re-surgery, viz. 
how the two spherical kind manifolds X and Y can 

be attached with a neck.

Figure 7: Illustrating how the weird looking manifold 
in fig. 6 will attain the stability as the sphere. Since 
it is a sphere now, so the manifold we started with 

must have been homeomorphic to a sphere.
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we see some small spherical types manifolds from 
nothing and then every pair of spheres can be made 
to have re-surgery, i.e. attaching two spheres with a 
neck (opposite to cutting a manifold from the point 
of singularity) and since two sphere connected via 
neck will achieve the stability of a sphere under the 
Ricci Flow. So each time as we go back, the manifold 
is just a collection of the spheres and each pair of 
spheres thereby obtained can further boil down to a 
single sphere and since the manifold we started with 
was connected so, it must have been homeomorphic 
to a sphere.
Hence proved

The Wizard
Dr. Perelman came up with his groundbreaking results 
not by getting it published in any International Journal, 
rather he just put his papers of the detailed proof of 
Poincare Conjecture, along with the proof of ‘Thurston’s 
geometrization Conjecture’ at ArXiv.org (open source) 
in 2002 and 2003, which led the mathematics world 
dumbstruck. This mathematician wizard was offered 
Fields Medal in 2006, for his various contributions 
to geometry. But he refused the medal saying, “I’m 
not interested in money or fame. I don’t want to be 
on display like an animal in a zoo”. Moreover having 
qualified for the millennium prize, he was offered a 
million dollars in 2010. But he shocked everyone by 
declining that prize, saying that he considered his 
work, no greater than Hamilton’s. It is rumored that 
he has left mathematics forever after proving The 
Poincaré Conjecture and now lives an unemployed 
life with his mother in Russia. It would be a disrespect 
to call him a maniac genius, but this awe-inspiring 
mathematician has inspired many, not only to pursue 
topology but also to learn how to love things like him.

THE END
For more information visit- 
h t t p : / / w w w . c l a y m a t h . o r g /
millennium-problems/poincar%C3%A9-
conjecture
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We all are well aware of the fact 
that physics and mathematics 
go hand-in-hand, but the 
combination of mathematics 
and biology seems quite absurd. 
Biology is the natural science that 
studies life and living organisms. 
Mathematics deals with logic, 
patterns, quantity, structure and 
space. How can they overlap? 
Biomathematics, or Mathematical 
biology, is a branch of biology 
that employs theoretical analysis, 
mathematical models and 
abstractions of living organisms 
to investigate the principles that 
govern the structure, development 
and behaviour of the systems. In 
layman language, Mathematical 
biology is a field of research 
that examines mathematical 
representations of biological 
systems. It is shocking to learn 
how two fields of study, poles 
apart, can be mushed into each 

MATHEMATICAL
BIOLOGY
By Surbhi Singh, 2nd year
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other to present such a beautiful result.
Mathematical biology is a fast-growing, well 

recognized and most exciting modern application of 
mathematics. It has both theoretical and practical 
applications in research on biological, biomedical 
and biotechnological fields. One key role of math 
in biology is the creation of mathematical models-
equations or formulas that can predict or describe 
natural occurrences such as population changes over 
time or organism behaviour patterns. A variety of 
mathematical techniques are used in mathematical 
biology to model biological researches. Mathematical 
areas such as calculus, probability theory, statistics, 
linear algebra, graph theory, combinatorics, algebraic 
geometry, topology, dynamical systems, differential 
equations and coding theory are now being applied in 
this field. Many topics from biosciences have been a 
high priority on the global agenda; the fights against 
cancer and degenerative diseases of the brain, such as 
Alzheimer’s, Parkinson’s and ALS and the management 
of health threats such as AIDS. The emergence of 
models and the existence of large data sets that 
require quantitative analysis in biology, gives a great 
opportunity for mathematics. One such example 
of usage of mathematical models in explaining 
biological processes is the “Drug absorption” model. 
Such models, that help in study of assimilation and 
elimination of drugs in human body, are known as 
“pharmacokinetic models”.

Drug Absorption Model
This model helps to estimate the drug concentration 
at different sites and within the blood. Compartment 
model is the mathematical representation of the body 
or a part of the body, created to study physiological 
characteristics. The body is represented as a series of 
compartments arranged either in series or in parallel, 
depending upon the process or transport of material. It 
helps in understanding biological processes involved 
in the kinetic behaviour of a drug introduced into the 
body tissues.

A drug can be administered into the body in two ways:
1. Orally
2. Intravenous

Modelling begins with the fact that drug leaves 
one compartment and enters the other at the rate 
proportional to concentration of drug present in first 
compartment.

Constant of proportionality depends upon the drug, 
compartment and general health of individual. If 
we consider c(t) to be concentration of drug in a 
compartment at time t, then the rate of change of 
concentration is

This principle is based on the law of conservation of 
mass1 and is known as the Balance Law.

Oral Drug Administration
When drug is taken orally, it dissolves and releases the 
medications into gastrointestinal tract. From there, it 
diffuses into blood. Blood takes medications to the 
site where it has therapeutic effects. Finally cleared 
from blood by liver and kidneys.

Single Pill
With the help of equation (1), two equations can be 
formed describing change in drug concentration in 
each compartment –

d(concentration)         concentration                                                                         dt

dc  =  input rate of drug - output rate of drug         (1)                                             dt

dc₁  =  -k₁c₁                    , c₁(0) = c₀                           (2)
dt

dc₂  =  k₁c₁ - k₂c₂            , c₂(0) = 0                           (3)
dt

1 Conservation of mass states that the massof a closed system of substance will remain constant.
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For GI-tract, there is only an output term. In case of 
blood compartment, the initial amount of the drug is 
zero. Level increases as the drug diffuses from GI-
tract and decreases as kidneys and liver remove it. 
c1(t) and c2(t) denote

the concentration of drug in gastrointestinal tract 
and blood, respectively at time t and c0 is the initial 
concentration of drug. k1 is the rate constant from 
first compartment to the other and ke(> 0) denotes 
clearance constant. 
On solving equations (2) and (3), we get

Equation (4) describes exponential decay of drugs in 
terms of absorption.

Course of Pills
In this case, there is a continuous ow of drugs into 
the GI-tract. We consider ‘I ’ as the rate of ingestion of 
drug and hence, our model is modified to –

On solving equations (6) and (7), we get

Intravenous Drug Administration
The oral drug medication is considered to be less 
efficient in some cases due to several reasons. Under 
such conditions, the effective and rapid drug dosage 
is mainly based on intravenous administration. In 
this case i.e. when drug is directly injected into the 
bloodstream, there are only two compartments: 
bloodstream and the tissue, where drug has therapeutic 
effect. In order to formulate a mathematical model 
for the intravenous drug administration, two different 
models Model-I and Model-II are considered on the 
basis of reversible and irreversible rate constants.

Model-I
Let cb(t) denote the concentration of drug in 
bloodstream, ct(t) denote concentration in tissue. 
kb is the rate at which blood takes part of drug onto 
tissue, ke is the clearance rate i.e. a fraction of drug 
gets eliminated at this rate, and kt is the reversible 
rate constant.

Compartment model gives rise to two ordinary partial 
differential equations –

c₁(t)  =  c₀e -k₁t                                                                                                      (4)                                                

c₂(t)  =      c₀k₁       (e -ket - e -k₁t)             ;  k₁ ≠  ke            (5)
             

 (k₁ - ke)                                                                            

dc₁  =   I - k₁c₁                    , c₁(0) = 0                        (6)
dt 

dc₂  =   k₁c₁ - kec₂              , c₂(0) = 0                        (7)
dt 

c₁(t)  =    I  (1 - ek₁t)                                                    (8)
                k₁

c₂(t)  =    I   [1 -                
1            (kee-k₁t - k₁e-ket)]       

; k₁ ≠ ke                                                
                ke               (k₂ - ke)           

(9)

dcb  =   -(kb + ke)cb + ktct            , cb(0) = c₀          (10)
dt 

dct  =   kbcb - ktct                          , ct(0) = 0             (11)
dt 

Figure 1: Oral Administration

Figure 2: Intravenous Administration
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Using Laplace transform and Heaviside’s theorem,

where -ζ₁ and -ζ₂ are roots of the equation s² + (kb + 
ke + kt) + kekt = 0 where s ≥ 0.

Model-II
The blood flow in cardiovascular system is one 
directional. Drug carried out by the venous blood 
hits the target site through the capillary bed and the 
residual drug either gets eliminated or taken back by 
the arterial blood to the circulatory system. Assume kb 
to be the rate at which drug flows from arterial blood 
towards tissues. 

kt denotes rate of drug flow from tissue compartment to 
venous blood and ke is the clearance rate of drug from 
blood. Let cab(t); ct(t); cvb(t) denote drug concentration 
in arterial blood, tissue and venous blood, respectively 
and c0 is the initial drug dosage.
Equations corresponding to each compartment 
formed are –

dcab  =   -kbcab                 , cab(0) = c₀                     (14)
 dt 

dct  =   kbcab - ktct             , ct(0) = 0                        (15)
 dt 

On solving,

Since, ke < kt < kb, therefore, cab(t),ct(t), cvb(t) > 0.

Conclusion
The model combined with accurate experimental data 
can yield very useful results and help in upgradation and 
determination of efficacy of various drugs. There are 
substantial areas of biology that have been advanced 
by mathematics, such as computational neuroscience, 
population dynamics, ecology, spread of disease, and 
phylogenomics. The power of mathematical modelling 
is that it provides a quantitative framework to examine 
numerous phenomena. Mathematical predictions 
obtained in one area may well be applied in another.

Figure 3: Intravenous Administration

cb(t)  =        c₀       [( -ζ₁ + kt)e-ζ₁t - ( -ζ₂ + kt)e-ζ₂t] 
               (ζ₁ - ζ₂) (12)

dcvb  =   ktct  -  kecvb            , cvb(0) = 0                    (16)
dt  

cab(t)  =  c₀e-kbt                                                            (17)

ct(t)  =      c₀kb    (e-ktt - e -kbt)                                   (18)
             (kb - kt)

cvb(t)  =  c₀ktkb [            e
-ktt              -    

                             (kb - kt)(ke - kt)       
               e

-kbt               +             e
-ket              ]

   (kb - kt)(ke - kb)         (ke - kt)(ke - kb)

(19)
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