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INTRODUCTION
Designing has always proved to be an excellent escape for me, allowing 
me to explore my creativity and revitalise myself. Perhaps the most 
amusing aspect for every designer is sharing or publishing his  or her 
work. The feeling is priceles. Desigining has been a great journey for 
me throughout my high school life. now, I am sharing some glimpses 
of this cherished journey, hoping it inspires you to follow your passions 
and hobbies. Happy reading!
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 Keshav Raj Singhal 

talks about the 

discovery of a new By Shreyas Minocha
GOOG{O}LE

E   very scientist has a dream 

of discovering or inventing 

something that has never been 

revealed to the world before. W
ith 

time comes change and innovation, 

but this era
 has left 

many to question 

whether technology is the only 

sector that has a scope of massive 

growth. The human ideology has 

indeed evolved and has started 

to pour more and more resources 

into research in biotechnology 

and computers. 
It seem

s almost 

impossible to conceive that even 

after t
housands of inventions in the 

past, m
athematicians and scientists 

have not failed to impress t
he world 

with new discoveries.
 Interest

ingly, 

‘Scutoid’, an unnamed shape a 

month ago, has been discovered by 

scientists w
hile stu

dying the human 

body’s cell str
ucture!

Verbally describing this structure 

would do not do justice to the 

peculiarity of this shape. But in very 

basic term
s, with five sid

es on one 

end and six sides on the other and a 

triangle at its l
onger ed

ge, scientists 

have trie
d to call it s

omething like 

a ‘twisted prism’. This structure 

essen
tially allows tissues to form 

around organs easily. 

The result of the US-EU led 

collaboration in the research of 

tissues and organs has baffled many. 

But as a matter o
f fact, this stru

cture 

forms one of the four forms of tissu
es 

in our body which make up organs, 

ultimately forming the human 

body! In scientific term
s, this shape 

is formed as a result of the formation 

of a tissu
e by a number of epithelial 

cells. W
hen these cells jo

in together, 

they form a sort of prism or take 

the shape of a column. The most 

important part of the formation of 

Scutoid lies in the deformation of 

tissues. As tissu
es deform, one end of 

the edge grows wider which further 

gives room for the expansion of the 

outer surface more than the inner 

surface. Th
at is w

hat gives rise
 to the 

complete f
ormation of the scutoid. 

Countless a
nalogies have been made 

to other ex
isting structures in

 order 

to confirm the discovery of this one. 

One such example is t
he ‘fru

sta’, l
ike 

in the Roman arch. However, all 

comparisons have failed. 

The discovery of this structure has 

also given rise 
to further res

earch in 

the biological industries
. Scientists 

haven’t rest
ricted their th

eory to the 

human body but have gone on to 

pursue the existence of this shape 

in nature and the resu
lts have been 

commendable. 

Considering that this structure 

has been discovered during the 

development of tissues, scientists 

sought keen interest
 in finding more 

proof for its existence. Thus, they 

observed the developing embryos of 

flies. A
s these em

bryos got divided, 

the scientists 
noted that the cells 

curved and folded to form salivary 

glands whose basic structures also 

took a scutoidal shape.

One of the stim
ulating properties

 of 

this shape is th
at it sa

ves the energy 

of the human body. Not only do 

cells 
require energy in order to 

combine with each other but they 

also need it to
 maintain their bond. 

This stru
cture minimises t

he energy 

requirements and helps in folding 

and overlapping over other cells, 

hence forming a tight grip. 

It is i
ndeed fascinating to note that 

a structure that primarily develops 

into one of the main tissues of 

our body had not been discovered 

before. This does not intend to 

discourage the scientists 
on their 

recent feat but, it throws light on 

the countless 
amazing things that 

are yet to be discovered. As a resu
lt 

of its d
evelopment into tissu

es, one 

can also claim that it is
 all over you!

By Keshav Singhal
SHE SCELLS 

SHAPES

“One of the stimulating 

properties...it saves 

the the energy of the 

human body”

Saplakoglu, Yasemin. “Geometry Has a New Shape. Meet the ‘Scutoid.’.” LiveScience, Purch, 30 July 2018, 

www.livescience.com/63207-scutoid-new-shape-nature.html.

“CS, like several 

other fields, is built 

over a mathematical 

foundation.”

C omputer S
cience at its 

core 

is a highly theoretical field. 

Like many other fields, it 

borrows a lot from mathematics. 

From the earliest
 stages of the 

evolution of computers t
o the latest 

breakthroughs, 
mathematics is 

presen
t throughout CS.

At the bottom most lev
el, computers 

work through logic gates. 
The 

binary number system is commonly 

associated with computers. 
This is 

because at the chip-level, computers 

can distinguish only between a 

high voltage (1) and a low voltage 

(zero
). The very basic logic gates, 

AND, NOT, OR, etc. combine to 

form larger components such as 

the Arithmetic and Logical Unit 

(ALU). Th
e branch of mathematics 

that determ
ines how combinations 

of these gates w
ork is called boolean 

algebra. 

An algorithm is a set of rules or 

procedures which are followed to 

solve a problem. The algorithms 

sub-field of computer 
science 

has a large scope for research. To 

efficiently solve problems, efficient 

algorithms are necessary. O
ne of the 

chief w
ays mathematics is i

nvolved 

in algorithms is measuring their 

efficiency. In mathematics, coming 

up with a hypothesis is
 only half the 

battle. 
Writing a proof establishes 

its legitimacy. Similarly, 
a large 

part of publishing an algorithm is 

proving its efficiency. Computer 

Science borrows mathematics’ 

concept of the Big-O notation. 

This notation allows us to place 

an upper-bound on the amount of 

time or memory an algorithm will 

occupy in relation to the size
 of the 

input. For example, Bubble Sort, 

a sorting algorithm, is said to run 

in (n
2 ). Th

is means that as we vary 

the number of elem
ents that are to 

be sorted, the time the algorithm 

take 
increases 

approximately 

quadratically. Th
e concept of Big-O 

notation is powerful since it a
llows 

us to ignore terms of lower order 

which have little 
significance on 

the overall time/memory taken. 

If an algorithm creates a constant 

number of variables that doesn’t 

change with the size
 of the problem, 

its impact on the overall memory 

taken by the algorithm is negligible. 

Mathematics is u
sually involved in 

other parts of the proving process 

as well. For example, the analysis 

of Merge Sort’s 
run time uses 

recurrences and base 2 logarithms 

to prove that the technique takes 

linearithmic        
        

    tim
e.

Another concept of mathematics 

that pops up in theoretical computer 

science is graph theory. Graph theory 

has several real world applications 

such as networking, aircraft 

scheduling, 
recommendation 

systems, etc. To translate solutions 

in theory to solutions in practice, 

implementing graph theoretical 

solutions in the form of algorithms 

is ess
ential. 

Machine learning (ML) is a 

subfield that is rapidly gaining 

popularity these d
ays. ML involves 

trying to come up with a model 

to explain a given large set 
of data. 

Naturally, a large chunk of ML is 

mathematics. Linear algebra is a 

branch of math that plays a major 

role in ML. In particular, concepts 

of 
decomposition, 

matrices, 

projections and vectors come up all 

the time. Probability and statistics 

are also essen
tial to this field. 

Combinatorics, Bayes’ 
Theorem 

and standard distrib
utions are 

among some of the statistical topics 

that are critical to ML. Apart fro
m 

these, 
multivariate calculus, real 

and complex analysis, the Fourier 

transform and information theory 

play a major role in ML.

These are just some commonplace 

examples of mathematics in CS. This 

goes to show that CS, like several 

other fields, is built over a deep-

rooted mathematical foundation.

Akinfaderin, Wale. “The Mathematics of Machine Learning – Towards Data Science.” Towards Data Science, 

Esha Dhawan, 24 Mar. 2017, towardsdatascience.com/the-mathematics-of-machine-learning-894f046c568.
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C
omposers of the Classical Era often 

had to live under chafing penury. 

Many had to fight their way up 

from the lowest rungs of society to establish 

themselves. The arrogant and ambitious 

Ludwig van Beethoven looked down upon 

such social barriers, and thought of them as 

an impediment in achieving true greatness 

and democracy. He aspired for a high social 

status himself, wanting to marry into the 

aristocracy. So, it is hardly s surprise that 

Napoleon Bonaparte, the then-First Consul, 

who had spread his democratic ideals over 

much of Europe, winning the hearts of the 

common European, had also won the heart 

of Beethoven. Napoleon’s commitment 

to the ideals of the Enlightenment, his 

anti-monarchy stance, and especially his 

ascent from a humble background, greatly 

appealed to Beethoven, for he, too, desired 

freedom from an oppressively rigid social 

structure.

    At Heiligenstadt, a country retreat, 

Beethoven became increasingly frustrated 

with his growing deafness, expressed in a 

letter to his brothers. But, despite failing 

ears, he decided to fulfill his life’s
 purpose- 

to write music. On the recommendation 

of General Bernadotte, the then-French 

ambassador to Austria, Beethoven decided 

to express his admiration for Napoleon 

through a grand symphony. In the early 

19th century, huge orchestral works were 

usually performed as background music 

at royal gatherings, as pure entertainment 

for the aristocracy. However, the idea of a 

symphony celebrating the embodiment of 

the anti-monarchist revolution marked an 

obvious departure from this role of music. 

This symphony for Napolean was also to 

be a medium that would express the inner 

roiling of Beethoven’s tormented mind, and 

his fight against overwhelming odds as a 

hero. 

    In 1805, however, Beethoven’s Third 

Symphony, originally dedicated to 

Bonaparte was renamed the “Sinfonia 

Eroica” (meaning ‘heroic symphony’), after 

Napoleon declared himself the Emperor 

of the French, in 1804. According to 

Ferdinand Ries, his secretary, Beethoven 

was devastated at the thought that the 

infallible Napoleon had given in to his 

ambitions and had gone back on the very 

ideals that had defined his life till then. 

He had, like a ‘common mortal’, become 

corrupted by power- he had become just 

another “tyrant”. In a burst of anger, the 

disillusioned Beethoven violently scratched 

out ‘Bonaparte’ fro
m the cover page of his 

score.

    In Napoleon’s invasion of Vienna in 1805 

and 1809, Beethoven experienced firsthand 

the tyranny of Napoleon’s Grand Army. He, 

too, suffered inflation, shortage of food, 

and exploitative military rule. Rumor goes 

that he hid in his brother’s basement to 

protect his failing ears from the earsplitting 

sounds of heavy bombardment and intense 

shelling, which greatly disturbed his 

career. Most significantly, the 1805 Siege 

of Vienna, interrupted the première of his 

only opera and what is probably his most 

challenging creation, Fidelio (Opus 72), 

thwarting the opera’s success. 

    At this point, one might think that a 

relationship of respect had been broken 

forever. The truth, however, is far more 

complicated. It is very probable that 

Beethoven held himself equal to Napoleon. 

Both came from non-aristocratic 

backgrounds, determined to join the 

nobility, were of the same age and had 

similar democratic ideals, at least till 

1804. Historians have, through his letters, 

noticed his volatile moods, which explain 

his over-reaction and violent anger in 

Ries’ account. In later years, according to 

the accounts of Karl Czerny, Beethoven 

expressed his admiration for Napoleon. His 

music too was influenced by Napoleon’s 

actions, for example, the famous Missa 

Solemnis sees Beethoven insert a sudden 

“war interruption” in the fifth movement of 

the mass. This interruption, characterized 

by drums and trumpets, which play a 

relentless march, has been interpreted by 

many as being related to the wars instigated 

by Napoleon, which had clearly cast a long 

shadow on Beethoven, and his career. 

    If Beethoven still admired Napoleon, 

why couldn’t he publicly acknowledge his 

greatness, you ask. In the Classical Era, 

musicians were entirely dependent on 

patronage, their only source of income. 

This often encumbered free expression of 

ideas and ideals. The Eroica Symphony, 

was premiered under the patronage of 

Prince Lobkowitz, an ardent patriot who 

would readily destroy the French if given 

a chance. It would have been economically 

and politically unwise for Beethoven, then, 

to publicly acknowledge his admiration for 

Napoleon, enemy of the Austrians. 

    Ironically, Beethoven’s greatest commercial 

success was his Battle Symphony celebrating 

Duke Wellington’s conquest of Napoleon’s 

troops, in the Battle of Vitoria in Spain, in 

1813. 

    Upon Napoleon’s final defeat in Waterloo, 

Beethoven remarked cynically that he 

preferred the “Empire of the Mind” rather 

than that of monarchs and monarchies. 

What had started as an association of respect 

and admiration had ultimately descended 

into one of misgivings, and disillusionment. 

It gave to the world of music, however, 

some of its m
ost memorable pieces. 

Bonaparte “The Eroica”

Pranav Goel describes composer Ludwig van Beethoven’s 

relationship with the French conqueror Napoleon Bonaparte.

“Napoleon understood the spirit of the times, he fought the feudal system and was the 

protector of laws and rights” ---Ludwig Van Beethoven

Saudi Crown Prince Mohammed 

bin Salman has consolidated power 

and scuttled many his many rivals 

for the throne with his anti-corruption 

purge, last year in November. Hours after 

the Prince was made the head of a new 

anti-corruption committee, formed on his 

advice, he authorised the arrest of at least 

eleven crown princes and several billionaire 

businessmen, among them the then-Crown 

Prince Mohammed bin Nayef, oldest son 

of King Salman. With the arrest of his 

half-brother, the only real obstacle to his 

ascension of the throne was removed. Also 

among the arrested was Prince Alwaleed 

bin Talal, who appears on a list of the 

fifty richest people on the planet (with 

a net worth of $18 billion). This purge, 

that affected the sprawling Saudi Arabian 

royal family, with its 15,000 members, has 

been a controversial move, with an array 

of political analysts taking one of multiple 

views on the subject. 

    There are a few ways of looking at the 

matter. The most obvious one is that the 

entire crackdown is an effort at removing 

any obstructions to the throne. Indeed, the 

crackdown has been remarkably effective at 

doing so, since Prince Salman is now Crown 

Prince Salman, also the de facto ruler of 

Saudi Arabia. Another important effect of 

the crackdown was that the defence forces, 

the National Guard and Interior Ministry 

are now completely under his control. 

His 81 year-old father’s death, or eventual 

abdication is considered imminent by 

most, making the timing of this crackdown 

strikingly convenient for the Prince. 

    Many also see the move as the Prince’s 

attempt at consolidating his political 

position. It would seem that he has been 

successful in this, too. The move has won 

the young Prince many supporters; among 

them an Arab analyst who sees the purge as 

“shock therapy” for a sclerotic system. 

    Another view is one that is the Prince’s 

own explanation of the purge—that the 

crackdown is just the foundation of a slew 

of forthcoming economic reforms he calls 

‘Vision 2030’. As with any other economic 

reform, millions of Saudis will have to deal 

with hardship as the Prince begins his push 

from Saudi Arabia’s “doomed oil-based 

economy” to one that is less oil-reliant 

and more diverse. Among his reforms 

is a $500 billion plan for a seemingly 

dreamlike 26,500 sq. km industrial zone 

that will harbour a wide range of industries. 

Interestingly, these industries, it has been 

proposed, will be powered completely by 

renewable energy. 

    The Prince’s popularity among the youth 

stems from his promises of social reform, 

his lifting of the 35 year-long ban on 

cinema, promising the ‘return’ of moderate 

Islam, and letting women drive in the face 

of intense conservative opposition. These 

reforms are effective because they keep the 

people happy without promising any actual 

reforms in the fields of human rights or 

political representation. 

    In addition to his agenda of liberalisation, 

Prince Salman is also intent on removing 

the old guard, the only people who actually 

have any power to obstruct his path to the 

throne. In a slew of recent orders, senior 

members of the military were ‘retired’ or 

‘promoted’ to newly created roles. The 

commanders of the Army and Air Force 

were replaced with younger leaders. This 

move could indicate a potential shift in 

the Yemen policy. These younger leaders, 

including a rare woman appointment, will 

be loyal to Prince Salman and support his 

‘Vision 2030’ policy, unquestioningly. 

   Many spot hypocrisy in the Prince’s 

behaviour, as he himself makes extravagant 

buys. Among them are the $500 million 

Pegasus Yacht, a $450 million Da Vinci 

painting ‘Salvator Mundi’, and the $300 

million Chateau Louis XIV – the world’s 

most expensive residence. Some say that 

these are legitimate purchases, not any 

different from what the normal Crown 

Prince would buy. Members of the 

royal family who have supposedly made 

their money from legitimate sources are 

overjoyed by this crackdown on corrupt 

individuals. 

    Prince Salman is sending a mixed 

message, inconsistent with his agenda 

of social and economic reforms. With 

Middle East political analysts watching his 

every move, he has to be more self-aware. 

There is no doubt that there is urgent need 

for reforms in the country’s all too oil 

dependent economy. Only time will tell 

whether the Prince intends to make good 

on his numerous promises; it may also take 

years for the full outcome of the Prince’s 

anti-corruption purge to be fully known. 

    For now, the stage is set for Prince Salman 

to take the Saudi throne.  

A Royal Purge

Karthik Subbiah analyses the ongoing Saudi Arabian powerplay.
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History

Dr. Chike Obi as suggested by the African 

Mathematics Union was the first Nigerian to hold a 

doctorate in mathematics. Prof. Chike Obi, has given 

scientific proof to a 361-year old mathematical puzzle 

known as Fermat’s Last Theorem.He won the Ecklund 

Prize from the International Centre for Theoretical 

Physics for original work in Differential Equations, and 

pioneering works in Mathematics in Africa.

James Ezeilo was the first professor of mathematics in 

Nigeria. He was often regarded as the father of modern 

mathematics in Nigeria. He pioneered the use of Leray-

Schauder degree type arguments to obtain existence results 

for periodic solutions of ordinary differential equations. Dr. 

James Ezeilo’s early research dealt mainly with the problem 

of stability, boundedness, and convergence of solutions of 

third order ordinary differential equations.

James Ezeilo

David Harold Blackwell broke racial barriers when he 

was named (1965) the first African American member 

of the U.S. National Academy of Sciences. Blackwell 

pioneered game theory by analyzing the optimum 

timing of theoretical armed duelists. Blackwell 

was elected (1976) an honorary fellow of the Royal 

Statistical Society and won the John von Neumann 

David Blackwell

Katherine Coleman Goble Johnson (born August 26, 

1918) is an African-American mathematician whose 

calculations of orbital mechanics as a NASA employee 

were critical to the success of the first and subsequent 

U.S. manned spaceflights.Her work included calculating 

trajectories, launch windows and emergency return 

paths for Project Mercury spaceflights, for astronauts 

including  Alan Shepard, the first American in space.

Molin, Paulina. “Who Are the Greatest African Mathematicians?” African 

Mathematicians, 23 Aug. 2017, www.math.buffalo.edu/mad/madgreatest.html.
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Sweep?

Ranvijay Singh writes on the results 

of numerous state elections and their 

ramifications for the BJP government.

A
t the time of writing this piece - 72 

hours after the results of the recently-

concluded Karnataka Assembly 

elections were announced - the dust is yet 

to settle on the fractured verdict  where the 

BJP has emerged as a single largest party, 

but well below the half way mark, while 

the Congress, though its tally reduced, has 

improved upon its vote share in the state. 

The run-up to the elections was lowbrow 

and  acrimonious, a norm in recent times. 

As multiple commentators have noted with 

some dismay, issues of livelihood, agrarian 

distress and indiscriminate mining got 

shafted for empty rhetoric around religious 

identity of Lingayats and communally-

charged brow beating, along with irrelevant 

references to ability of individuals to speak 

in Hindi in the non-Hindi speaking state.  

The BJP’s desperation was evident in its 

exhortation that Karnataka would be its 

gateway to the South. It is t
empting to see 

the results as a validation of BJP’s efforts in 

the state and the undiminished popularity 

of PM Narendra Modi. The election 

“victory” comes close on the heels of recent 

victories in the Northeast, which took the 

tally of BJP-ruled states to 21. Congress too 

was no less desperate. Karnataka, after all, 

was the only electorally significant state that 

it held in the country and its incumbent 

Chief Minister, Siddaramaiah was given a 

free reign to run the election preparation, 

almost uncharacteristic of the Congress. 

    Ever since the 2014 General Elections,  

BJP, under the leadership of Modi and its 

national president, Amit Shah, have been 

working on  a self-fulfilling prophecy 

of  “Congress-mukt Bharat”.  Its parent 

organization, the Rashtriya Swayamsevak 

Sangh (RSS) too has been increasing 

its shakha footprint across the country, 

especially in the five Southern states. BJP 

suffers from a lasting stereotype about 

being a Hindi belt, bania-brahmin party, 

epithets it is keen on shedding. With a 

tremendous machinery that backs their 

ambitions, BJP has resorted to all the tricks 

in town to win state elections and often 

used its considerable resources to cobble 

up post-poll alliances in direct subversion 

of the popular mandate, witnessed  in 

Goa, Meghalaya or Manipur. In the linear 

and simple narratives that assail us in 

mainstream and social media platforms, the 

results of 2019 general elections seem to be 

a foregone conclusion. The holding of these 

elections seems a mere formality.

    Yet, a closer look at these elections have a 

different story to tell. Take for instance BJP’s 

much-celebrated victories in the Northeast. 

Northeastern states have often voted for the 

political party in power in Delhi, with the 

notable exception of Tripura. It must be said 

at the outset that besides the BJP victory 

in Tripura, not much is remarkable about 

its performance in the region. Available 

data from the Election Commission and 

CSDS-Lokniti show that even there, BJP’s 

margin of victory over the CPI(M)-led Left 

Front was wafer thin. A general sense of 

ennui or electoral fatigue may explain the 

electoral outcome in Tripura; the BJP fared 

discernibly worse than the Congress in the 

adjoining states. Simultaneously, the party 

had to suffer embarrassing losses in BJP-

ruled by-elections in Rajasthan, Madhya 

Pradesh and Uttar Pradesh. The losses in 

Gorakhpur and Phulpur (in UP) stung 

further because these were Parliamentary 

seats vacated by the incumbent UP CM, 

Yogi Adityanath and Deputy CM not so 

long back. The assembly seats in Mungaoli 

and Kolaras (the parliamentary seat in 

Western MP, held by Jyotiraditya Scindia) 

was made into a prestige issue by the MP 

CM, Shivraj Singh Chauhan. He camped 

in the two assembly seats along with his top 

ministers, yet the seats could not be wrested 

from the Congress. 

    In Karnataka too, the BJP’s supposed 

victory leaves much to be desired. An 

incumbent Congress managed to do better 

in the vote share and in the unlikely scenario 

that Congress and JD(S) would have struck 

a pre-poll alliance, they would have won 

over 150 seats in the 225 assembly seats. The 

Karnataka Governor, who was formerly the 

Finance Minister in the Narendra Modi- 

Gujarat government, invited Yeddyurappa 

to swear in as the Chief Minister despite 

having signed assurances from 115 elected 

legislators of Congress- JD(S) alliance. 

These are ominous signs for a democracy 

where constitutional institutions are 

continuously being undermined in favor of 

the ruling dispensation at the Centre. It is 

remarkable how in the past four years, the 

BJP has doggedly reduced the judiciary, the 

defense forces and the university campus in 

its pursuit for a one-party democracy. 

    And yet, for all those who cherish 

democracy, there is hope. Following the 

Governor’s invitation to Yeddyurappa to 

form the government, the Cong-JDS took 

the case to the Supreme Court. Following 

a series of dramatic developments, and 

the SC’s order that the newly-formed 

government would have to face a floor 

test on May 18th, the ministry resigned 

hours before the vote. The Governor had 

no option but to invite the Cong-JDS 

alliance to form the government, where 

JDS leader HD Kumaraswamy staked the 

claim to form the government in alliance 

with the Congress.  So there is now reason 

to believe that a joint opposition can stop 

BJP’s juggernaut in its tra
ck although the 

task is an uphill one. 

Over the past few years, The Circle has held the exciting record of being compiled, designed, and printed on the eve 

of its date of publishing. Much to the amusement of other Editors-in-Chief and the dismay of our own Master-in-

Charge, the nature of the publication is such that it is b
rought out after relatively long intervals. For fear of turning 

this editorial into a letter of justification, we will not waste much space providing a reason for The Circle being so. 

Nevertheless, it w
ould be folly not to acknowledge the key belief of the Editorial Board that gives rise to this kind 

of intermittent publishing, which is that a voice must be raised when it is needed. We think therefore, it would be 

equally foolish and even vain to come out with an issue when there is little
 to be addressed. 

    Coming out with an issue of The Circle is a unique and satisfying experience. The range of editorial boards that 

the two of us are a part of allows us an insight into the process of bringing out each publication. With this insight 

we tell you that The Circle is perhaps the most mercurial. It goes through the most changes, scraps the most articles, 

redesigns itself at least twice. But to paraphrase an old maxim, international and political affairs wait for no man. 

The beauty of bringing out such a publication is perhaps this fact itself. This term’s issue contains a variegated array 

of articles covering Indian and international current affairs, accompanied by several that are historically themed. 

With a segment focusing on sexual harassment and rape and a close look at the current and future political milieu 

of India, we hope this term’s issue is as relevant as you desire it to be.

Kanishkh Kanodia and Armaan Verma

Editors-in-Chief

Editorial

The Inner Circle

Who will give Modi a 

formidable opposition 

in the 2019 General 

elections?

“It has to be a Congress-

spearheaded coalition with 

multiple regional parties 

including all the leaders who 

came for H. D. Kumaraswamy’s 

swearing in.”

-Karan Sampath

“A coalition -- maybe, 

else I do not see a strong 

opposition.”

-Mr. Manu Mehrotra`

“Definitely, a united 

opposition. Dalit/Bahujan 

forces will throw their might 

behind the Congress too.”

-Ms. Priyanka Bhattacharya

“My hope and dream is a 

grand coalition of SP, BSP, 

RJD, and the left parties. 

Let’s leave Congress out of 

this one.”

-Ms. Purnima Dutta

“I think it’ll be Sonia 

Gandhi who will float a 

UPA-3, and the prime 

ministerial candidate will 

be Rahul Gandhi.”

-Ranvijay Singh

Na
tio

na
l

Mathematics in  popular culture
For a book to be a delight to both technical and non-

technical persons alike, is a rarity. Euclid’s Window, 

written by Leonard Mlodinow, brings the concepts of 

physics and math together to talk about the evolution 

of geometry right from the concept of parallel lines to 

the latest notions of hyperspace. The book is a series of five tales of the “five geometric 

revolutions of world history”, that explains not only the 

fundamental and simple concepts but also concepts such 

as relativity and the string theory. These five tales revolve 

around the lives of the five famous mathematicians 

who revolutionized the world of geometry - Euclid, 

Descartes, Gauss, Einstein and Witten. The 

storyline is written in the context 
of their time, place and culture. 

The triumphs of human discovery 
by Einstein and Witten and their 

peers gave 
answers to obv ious questions arising from our struggle to understand 

reality. 
Mlodinow uses amusing analogies and everyday 

incidents 
to explain a variety of 

concepts, 
an example of this 

b e i n g 
explaining the 

concept of 
entropy of black 

holes in terms 
of the messiness 

of his son’s 
bedroom. 

M l o d i n o w ’ s 
genius is the 

seamless way 
he blends 

together history 
and geometry. 

In the book, he 
b r i n g s 

important historical 
c o n t e x t s 

and mathematical concepts to life, giving the book a 

very informal and humorous approach. He explains 

how important applied geometry was for the Egyptians 

due to the time they lived in while giving insight into 

some of the applied geometry that they used. The 

book recounts how we as humanity 
have continuously looked through 

the window of shapes and figures (i.e. 
geometry) to understand the reality we live 

in. It gives an insight into the evolution of this 

w i n d o w and how this window 
is constantly the base for all the new 

discoveries that are made.The plot conveys a sense of life and death in the world 

of geometry and teaches us that acceptance in not 

the only key to a good theory. It is a must read for all 

who hate geometry or math is general as they will see 

how geometry is shaping the world we live in. Those 

who have looked through Euclid’s Window will find 

something new in the same old world just like Aristotle:

“Aristotle saw in a flash of genius, a sign that the earth 

is curved. To observe the large-scale structure of our 

planet, Aristotle had looked through the window of 

geometry.” 

Arnav 

Trinab Goyal

A-Form

A-form

“3+3, really?” asks the 7-year-old Mary Adler (McKenna 

Grace) at her first day of primary school. Living with 

her uncle and de facto guardian, Frank (Chris Evans), 

Mary is portrayed as a child prodigy with immense 

talent in the field of mathematics. The main conflict 

arises when Frank’s idea of Mary having a good social 

life is challenged by Evelyn (Lindsay Duncan), Frank’s 

mother, who wants Mary to get an education where she 

is challenged, so that she can go ahead and one day, solve 

one of the seven millennium problems and continue her 

deceased mother’s work. The movie explains the 7 millennium prize problems 

with ease. Back in the year 2000, to celebrate the 

coming of the new millennium, the Clay Mathematics 

Institute announced seven problems that are almost 

impossible to solve; these problems became renowned 

as the millennium problems. They include problems 

like the P vs. NP Problem, the Riemann Hypothesis, 

Hodge Conjecture, the Poincare Conjecture, the Birch, 

and Swinnerton–Dyer Conjecture and the Yang-Mills 

and Mass Gap problem. The movie is based on the 

Navier–Stokes Equation. This movie explores the fact that many people who have 

a high IQ, just like Mary and her deceased mother, end 

up having a very low EQ. Although Mary is created by 

Hollywood, many mathematicians face the same kind 

of problems as shown in the movie, for instance Grigori 

Perelman, a Russian mathematician who solved the 

Poincare Conjecture (the only millennium problem that 

has been solved) and declined three prestigious prizes for 

mathematics (the Fields Medal, Millennium prize and 

the European Mathematical Society prize), the reason 

for his declination being that he did not “want to be on 

display like an animal in a zoo”. This is just one example, but there are many such people 

who have developed into anti-social beings just because 

they are intellectually gifted. Other examples include 

Steve Jobs and Albert Einstein. Whether or not being 

intelligent affects our social skills is still a huge question, 

but the movie teaches us a truly vital lesson of life while 

entertaining us with the ups and downs in the lives of 

Frank and Mary.A huge takeaway from the movie is the fact that we have 

to sacrifice something in order to achieve a goal; Mary 

has to sacrifice her friends and social life in order to be 

able to solve the problem, and she has to sacrifice her 

intelligence in order to bond with her classmates and 

“dumber kids”.Ga. Namus eos quame seces venducilit 

unt aut laborro inullum que sequia conectem nullaccust 

inis dolorroribus earupti atemporessum vellest iatectem 

reroratius ut doluptatum quam volo quam sequi reicidis 

et, utendit ioratus ipsus exere sume maximus, tet hitatque 

odis eos et et, commos qui ulluptas molorporente cus, 

sin exceratae. Ut ped ut aut aliquos aut a aligenis qui 

ulluptis aut dolorio ommo con cus alitasped quia nos 

et la prate opta sitaqui nonempore, verspe volut ate ne 

nam, si necereruptat verios quae volupta in none volum 

exerit esto culpa voluptataes vent ommodit atempor 

ehent.
Us. Dolor aspiscium con nobit aliam eum et ad endamet 

dendellaut que officia sperrumque as auditati tem eum 

alicae omnihictaque qui imped modistiur molorepero 

te nim que eum quis rehendit, tem hit occum untureius 

magnam quam, occupti onseque autat.
Ta eat. Ur, sedigene vide dessimi lluptatus solum 

voluptatibus a autem autem dolorum ipid ma quiam 

quo exeribusant dipsunt emporesciur ab ime prera 

que volorios ea cone nihilla ccusciuntium simos aut as 

molupta temporemolut qui rem vernam, quam, a quat 

moloressi quiatur, cusa ipsae. Ur re rem. Ut asit aut

Knill, Oliver. “Gifted.” The Math in the Movie Gifted, Harvard, 20 Aug. 2017.

Hans, Simran. “Gifted Review – Touching Family Melodrama.” The Observer, Guardian News and Media, 18 June 2017.

“Millennium Problems.” Clay Mathematics Institute, 20 Apr. 2018.

Thomas, Rachel. “Euclid’s Window.” ‘+Plus Magazine’, 1 Nov. 2009
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History

Would you believe me if I said that getting beaten 

up by two thugs outside a bar could make you an in-

spiring mathematical genius?  Sounds unrealistic, but 

this is what made Jason Padgett the man he is today.

Being nonchalant about getting good grades in school, 

Jason and studies never really went together, especially 

because he loathed maths. While in college, Jason spent 

most of his time attending parties and hanging out with 

friends. As described by Jason in one of his TED talks, 

he felt that ‘his life was a mile wide but only an inch 

deep’. While picking up a friend from a bar, Jason faced 

two thugs who started beating him mercilessly. Jason 

says that at this point he saw a flash of bright light and 

was unaware of what was happening, similar to what 

boxers feel like when they get knocked out. The next 

thing he knew, he was in a hospital, suffering from a con-

cussion and a bruised kidney. This was the point where 

Jason’s ‘relaxed’ life took one of its most dramatic turns.

When Jason woke up the next morning, everything 

seemed different to him. He says he saw things in 

stop-action frames, like individual discrete pictures 

connected by a line. Bright light seemed amplified to 

him and the jagged edges of these picture frames cre-

ated 
an 

elegant pattern which mesmerised him. 

H

e 

saw his hands and drew pictures of 

t h e m 

and noticed that they weren’t 

smooth but were rough 

and contained ir-

regular edg-

es which can be described by the polar integral. 

Jason started describing this to people and was 

entranced by how he saw the world differently. 

However, his major discovery came when one day his 

daughter, Megan, asked him how the television worked. 

He told her that the television contained rectangular 

pixels that had the capability to change colour and that’s 

how one could see things on television. At that point, an 

advertisement which showed the letter ‘O’ got screened 

and out of curiosity, Megan asked her dad how the rect-

angular pixels had managed to create a circle. That’s when 

Padgett realised that even after shrinking the size of the 

pixels to infinity a circle couldn’t be created, it would 

have jagged edges and hence, a perfect circle could not 

be made. Jason was then suffering from agoraphobia (ir-

rational fear of public spaces) and began to isolate him-

self. Jason started drawing pictures and realised that they 

explained some advanced physics concepts like the big 

squeeze theorem. He was fascinated and wondered how 

he had failed to see all of that earlier. He began to learn 

maths again and is currently inspiring young achievers. 

One can surely say that Jason was ‘struck by genius’.

The Man Who 

Knew… Nothing

Padgett, Jason. “How Math Saved My Life | Jason Padgett.” YouTube, 

Agam Bhatia pens down the story of Jason Padgett 

whose injury transformed his world

Agam Bhatia
B-Form

Math Hacks

This is a very simple mental trick in which one just has 

to multiply the number by 10 and then divide it by 2. 

For example, 459274 multiplied by 5 would be 459274 

divided by 2 into 10.

459274 * 5
= 459274 * 10/2

= 229637 * 10

= 2296370

The Digit Sum Method for 

Checking
Firstly, it is necessary to know what a digit sum is (Note 

that a digit sum must be a single digit). To calculate it, 

one keeps on adding the digits of a number until a single 

digit is obtained, for example the digit sum of 93 is 3, as 

9+3=12 and 1+2 (from the digits of 12 thus obtained) = 

3. To use this method, one calculates the digit sums of 

the numbers supposed to undergo addition, subtraction 

or multiplication and then checks whether, if those digit 

sums undergo the same operation, the answer is equal 

to the digit sum of the actual answer. If it is, then the 

calculation is correct. For example, if we want to verify 

the calculation: 143 - 87 = 56, calculate the digit sums 

of each. The digit sum of 143 is 8, the digit sum of 

87 is 6 and 8 - 6 = 2. As the digit sum of 56 is 2, this 

calculation is correct.

Note: In the last step (in which we obtained 89), we 

subtract the complement of any one of the two numbers 

from the other number.

On combining the two numbers from the last row, we 

get 8918 which is the product of 98 and 91. The general 

form of the above table

 
So, x*y = zc 

Vertical and Crosswise 

Method for Multiplication

Multiplying by Five

To square any number, we can find its complement 

(using the same method as explained earlier) and then 

square it to obtain the latter part of the answer; the oth-

er half of the answer can be obtained by adding the 

complement to the number. For example, to square 91, 

we need to first calculate the complement which in this 

case is 9. Therefore, the latter part of the answer is 81, 

and the former part of the answer is 91+(-9) which is 

82, so the square of 91 is 8281.

Squaring Numbers

Arnav Agarwal explores some time-saving 

arithmetic tricks

To multiply large numbers for example, 98 and 91, there 

exists a very simple method. The first step is to calculate 

the number’s complement. This is obtained by subtract-

ing the nearest power of 10 from the number. The rest of 

the steps are summarised in the given table:

ANTARCTICA

The applied mathematician has studied fluid 
dynamics, solidification/melting and mushy 
layer formation in aqueous systems, his works 
are very apt for a continent such as Antarctica. 
He has been associated to various publica-
tions such as the Journal of Glaciology and 
The Cryosphere.

Robert Jacobel

The 56 years old adventurer has been 
conducting research in Antarctica for a 
long time. This man is seen as a perfect mix 
of adventure and math by most. Golden 
has used a broad array of mathematical 
techniques to study sea ice and many other 
composites,
including lattice and continuum percolation 
theory, and homogenization for elliptic and
parabolic partial differential equations.

Ken Golden

Nuguid, Anne. “Maths Takes You Places... Glaciologist in Antarctica - AMSI.” History and Applications - Kinematics 
before Newton, AMSI, 27 Oct. 2016, amsi.org.au/publications/glaciologist-in-antarctica

In this special section we take you on a trip around 
the world, and present to you the best.

Richard M. Pollack was an American 

mathematician and professor at New York’s 

Courant Institute, from where he also earned 

his PhD. He made significant contributions 

to combinatorics, real algebraic geometry 

and discrete geometry. These can be seen in 

his extension of  the Hadwiger transversal 

theorem to multiple dimensions and a proof  

of  the first non trivial bounds on the number 

of  order types and polytopes.  In association 

with Jacob E. Goodman, he also founded 

Discrete and Computational Geometry, a peer-

reviewed international journal of  mathematics 

and computer science, in 1986. Interestingly, 

he has also worked with Paul Erdős and thus, 

has the extremely rare Erdős number of  1. A 

fellow of  the American Mathematical Society, 

Pollack passed away on the 18th of  September, 

2018.

Richard Kadison was an American 

mathematician who was awarded the Steele 

Prize for Lifetime Achievement in 1999. He 

completed his PhD from the University of  

Chicago and held two posts: a member of  

the faculty at the University of  Columbia and 

the Gustave C. Kuemmerle professor at the 

University of  Pennsylvania (which he held 

till his death on the 22nd of  August, 2018). 

He is known for his contribution to the field 

of  operator algebras, and for the formulation 

of  the Kadison’s inequality and the Kadison-

Singer problem. According to editors S. Doran 

and Efton Park, his research was ‘fundamental 

in the development of  the subject, and his 

influence continues to be felt through his 

work and the work of  many of  his students, 

collaborators, and mentees’.

Philip M. Woodward was known for his work 

in probability and radar signal analysis. He 

worked as Deputy Chief  Scientific officer at the 

Royal Signal and Radar Establishment (RSRE) 

of  the British Ministry of  Defence. He applied 

several mathematical techniques such as 

Bayesian probabilities and mathematical beam 

shaping to bring about pioneering advances in 

radar technology. In 2009, he was honoured 

with the Picard medal for Radar Technologies 

and Applications for his formulation of  the 

Woodward Ambiguity function. He was 

responsible for the construction of  the W5 

clock, which was described by Jonathan 

Betts, senior curator of  horology at the Royal 

Observatory of  Greenwich as “the nearest 

approach to perfection by any mechanical 

timekeeper.”

Anatole Katok was a 
Raymond N. Shibley 

professor of  mathematics 
at the University 

o f  

Pennsylvania and was honoured 

with the Michael Brin prize in dynamical 

systems. Before working at the University 

of  Pennsylvania, he also held posts at the 

California Institute of  Technology and the 

University of  Maryland. He is known for his 

study in the field of  dynamical systems and the 

classification of  such systems into parabolic, 

hyperbolic and elliptic categories. He is also 

recognised for his works in areas of  modern 

mathematics such as chaos theory and ergodic 

theory. He was described by University of  

Chicago president Robert J. Zimmer as a 

“whirlwind of  mathematical activity … [who] 

… brought new connections and engaged all 

1935-2018 (83 years)

1925-2018 (93 years)

1919-2018 (98 years)

1944-

THE LEGEND LIVES ON

Richard M. Pollack
Richard Kadison

Philip M. Woodward
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Since the time you joined Chandbagh, how do you think Math as a subject has evolved? 

What changes do you think have taken place in the methods of teaching and learning 

Mathematics at Chandbagh?

Infinity bids farewell to our beloved master in the form of an interview. Dr. Mona 

Khanna has been appointed the vice-principal of Unison World School and we wish 

her the very best on behalf of the school community.

What advice would you give to the students in the school?

How do you feel the student-teacher relationship has changed in school over the years?

When I first joined school in 2007, they had just introduced the I.B and I had been an I.B

teacher for a year and a half before coming here. The approach here was not very traditional, 

in the sense that it was a boarding school. Due to the teachers being well trained and 

experienced, the teaching method was very unique. We do not emphasise on learning 

more formulae, because at a particular stage the curriculum also does not require it. It is 

the whys and hows that are more important. Learning this way is much more interactive 

and engaging than the traditional style. Even the competitive tests- PRMO, Waterloo, 

Fermat, etc- were never there earlier. The Founder’s Day exhibition and the Infinity quiz 

are also great examples of how mathematics in school has evolved over the years. It was 

the headmaster’s first year in school, and he was genuinely surprised, when he saw that 

the math exhibition was not the usual one. Origami and cards were introduced to convey 

the concept of probability in a more comprehensive manner. The Escape Room puzzle is 

another example of how complex topics were portrayed using practical examples rather 

than traditional teaching methods.

Doon is a great place to explore new dimensions. However, Doscos must hone skills that

they are adept at. My advice for junior batches is that they should walk around and grab all 

opportunities that they are provided with. They should not have any fear of people judging 

them. They must strive towards excellence and not worry about the outcomes. On the 

other hand, I would encourage the senior batches to look beyond these four walls. They

must not have the notion that they are Doscos and thus, know everything. There is a huge 

world outside and they are competing with people who are as capable or even better than 

them. When they are applying to colleges, they must realise that there are people who are 

as skilled or hard-working as them. They must put in their best so as to make a difference 

in today’s world.

I joined school on the 2nd of May- the same day as a new D form batch joined. I was their

tutor, and we used to stay outside, completely lost in our surroundings and new to the 

Dosco terminology. We discovered this place together, we learnt together, and this made 

our student-master relationship deeper. I am family to a lot of them. I cannot remember 

You have been teaching for many years and have trained many students in problem solving. How would 

you personally approach any problem and why would you choose such an approach?

What is it about teaching that keeps you motivated to continue teaching the same thing over and over 

again?

From a very early age, I have had to face a lot of problems, and unfortunately, I often had to face them alone. 

So personally, I would prefer a head-on approach. Also, I would advise everyone to always look at the most 

pertinent problem at hand, and set aside any other problems which can be tackled later. In this, way, most of the 

obstacles in life can be successfully overcome.Whenever I approach a mathematical problem, the first step for 

me is to connect it to one of the broader areas or disciplines of mathematics. Only then do I narrow down on 

a particular problem-solving technique. Sometimes, I also work backwards from the solution of the problem, 

and explore its possible implications. However, after this or after arriving at the solution using ‘Hit and Trial’, I 

always go through the theory, and try to understand how the problem could be solved following the traditional 

approach. Also, if I am not able to solve a particular problem, I always put it on my task list, so that I can read 

about the problem and its associated topic later.

I am a teacher at heart even though I am leaving for an administrative position. I chose to be a teacher; I did not 

join the profession due to some compulsion. I am a PhD; I could have been a lecturer in some college too, but I 

chose to be a teacher. Also, the classes were different each year. I had different sets of students every time, which 

made each class experience unique. Different sets of students come up with different questions 

on the same topic. Sometimes I change the approach to a particular topic depending 

upon the class and the classroom environment. All of this gives me a huge amount of 

excitement. 

The new classrooms with the whiteboards at the back and the desks on which students 

can do their work also make the classes much more enjoyable and interactive. 

Moreover, with Aneesh in the class, I have learnt so much - I think that is one of the 

best examples of how much we learn and hence, wish to keep going.

What would you like the students to remember you the most by?

The connect - that is my strength.

What will you remember the students the most by?

The connect, it is vice-versa. I will miss every little thing about this place and 

it’s not just the masters or the boys but also the campus that I will miss.

a single Teacher’s day or Thanksgiving day, when they did not wish me. As soon as they enter the school, 

the first thing that they find out is where I am. This is the type of student-teacher relationship that I think is 

missing nowadays, and it is not just the students but the masters too who sometimes do not engage in such 

relationships. I think they should become more embedded in the system; they should become a boarding 

school master, and only then will they find that they are a part of this extended family. Boys should also spend 

more time away from their gadgets and with the masters. Earlier, they used to walk into the masters’ homes and 

this is how the relationship between them flourished.

“The connect - that is my strength.”

Auld Lang Syne

FAREWELL
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T
he 

Holocaust, 
the 

Bosnian 

Genocide 
and 

the 
Rwandan 

genocide are all 
examples 

of 

the worst 
crim

e that 
can be committe

d 

against h
umanity.

 G
enocide is 

the m
ass 

term
inatio

n of a
 certa

in ty
pe of p

eople. 

The term
 is 

a combinatio
n of th

e Greek 

term
 “G

enos” (
race) a

nd th
e Latin

 su
ffix 

“-c
ide” 

(kill)
. F

rom Alexander th
e Great 

to the Mughals, 
genocide has been in 

existe
nce long before the term

 was coined 

in nineteen fo
rty

-th
ree. H

owever, i
t is

n’t 

only the past, 
it is the present and will 

even, possib
ly, 

inevitably, 
occur in the 

future, 
and there is 

unfortu
nate

ly litt
le 

that w
e can do about it.

 

The reasons d
ue to which

 genocide takes 

place are partic
ular to

 th
e places w

here it 

happens. H
owever, t

here is 
one common 

factor 
that 

drives 
people to commit 

genocide: p
ower. M

ay it 
be th

e Nazis 
or 

the Hutu and th
e Tutsi 

trib
es o

f R
wanda 

- each ethnicity or m
ilita

ry group wanted 

to prevail o
ver th

e other. G
enocide often 

occurs w
hen a certa

in country
 is i

n a sta
te 

of turm
oil, 

and a perso
n or a group of 

people blame a ra
ce fo

r th
eir p

roblems, 

in order to
 gain contro

l over th
e country.

 

For e
xample, 

in th
e case of th

e Bosnian 

genocide, Th
e Arm

y of R
epublika Srpska, 

a milita
ry group, blamed the Bosnian 

Muslim
s and Serbs for the crim

es that 

were taking place, a
nd began to

 lead th
e 

execution of th
ousands of th

em. 

The most r
ecent case of genocide has been 

that o
f th

e Rohingya, an ethnic people of 

the In
dian su

b-contin
ent. Th

e Rohingya 

are Muslim
, and crosse

d borders 
into 

Myanmar a few decades ago, and used 

to liv
e th

ere in
 sm

all v
illa

ges. H
owever, 

they began to
 face se

vere perse
cution by 

the Myanmar arm
y and police on account 

of th
em not b

eing ethnic Burm
ese. 

The 

Myanmar government even rejects 
the 

term
 ‘Rohingya’ 

and says instead that 

they sh
ould be called ‘Bengalis’ 

sin
ce they 

ille
gally crosse

d borders. 
Their 

villa
ges 

were burned down, m
ass e

xecutions to
ok 

place and they were sexually assa
ulted. 

The perse
cution has b

een describ
ed as an 

“ethnic cle
ansin

g” w
hich

 is 
not an offence 

under in
ternatio

nal la
w; h

owever, i
t h

as 

been sp
eculate

d about w
hether o

r n
ot it

 

is g
enocide.

    For something to be cla
ssifi

ed as 

‘genocide’, i
t h

as to
 meet th

e definitio
n of 

crim
e in

 Artic
le II 

of th
e UN’s G

enocide 

Convention. It 
stat

es that 
genocide is 

any of th
e following acts c

ommitte
d with 

intent to destro
y, 

in whole or in part, 

a natio
nal, ethnical, racial or religious 

group:

(A) K
illin

g members o
f th

e group;

(B) Causin
g serio

us bodily or mental 

harm
 to members o

f th
e group;

(C) Deliberate
ly inflictin

g on the 

group conditio
ns of lif

e calculate
d to 

brin
g about it

s p
hysical destru

ction in 

whole or in
 part;

(D) Im
posin

g measures intended to 

prevent birth
s w

ithin the group;

(E) F
orcibly tra

nsferrin
g ch

ildren of th
e 

group to another group

    
The crisi

s in
 M

yanmar m
eets a

t le
ast 

conditio
ns A-C of the crite

ria above. 

Then why, h
as th

e M
yanmar g

overnment 

repeate
dly mentioned that 

the crisi
s in 

Myanmar is
 not genocide, e

ven after th
e 

mass k
illin

gs and forced deporta
tions?

The answer li
es in

 Artic
le 1 of th

e sa
me 

convention.

    It
 sta

tes: "Th
e contra

ctin
g partie

s confirm
 

Was It 

A Politi
cal 

Advaita
 Sood evaluates w

hether t
he Rohingya Cris

is 
was a

 

A debate on whether 

PO
INT

Co
unte

r-PO
INT

T
o 

fac
ilita

te 
a 

bette
r 

underst
anding 

of 
the 

issu
e 

at 
hand, it 

is 
vita

l to rec
ognize 

the 

exa
ct 

definitio
n of th

e ‘p
olitic

izat
ion’ 

of ra
pe. 

The politic
izat

ion of rap
e is fundam

entall
y the act

 

of m
aking a

 politic
al i

ssu
e o

ut o
f an

 in
cid

ent o
f ra

pe a
nd 

holding th
e go

ver
nment an

swera
ble f

or fa
ilin

g to
 prev

ent th
e 

incid
ent, a

nd/or fa
ilin

g to
 deliv

er j
ustic

e to
 th

e v
icti

m. Th
is 

is, 
and sh

ould be, t
he r

ole o
f o

ppositi
on parti

es 
- to

 keep
 

a c
heck

 on th
e g

over
nment an

d en
sure t

hat i
t fu

nctio
ns to

 

serv
e th

e p
eople. 

Howeve
r,  politic

al 
parti

es 
- wheth

er 
they 

are
 in the 

oppositi
on or th

e g
over

nment - 
will 

politic
ize 

issu
es 

only 

when th
e p

ublic 
rais

e th
eir 

voices
 ag

ain
st t

hose i
ssu

es. 
But 

talk
ing a

bout r
ape s

eem
s to

 m
ake p

eople 
uncomfortab

le, 

out of a 
cer

tain
 sen

se o
f m

isp
lace

d prudish
ness.

 W
e te

nd to 

behave
 lik

e o
stri

ches -
 as 

if s
uch vio

lati
ons co

uld be w
ish

ed 

away 
by n

ot ta
lking a

bout th
em

. Th
is i

s cl
ear

ly n
ot th

e 

cas
e, g

oing b
y th

e in
cre

asin
g n

umber o
f ra

pes r
eported

 

eve
ryd

ay. 
Our sile

nce 
on these

 rep
orts 

only 
serv

es 

to dese
nsiti

ze 
the p

ublic 
to th

e s
ham

efu
l a

ct, 
and 

norm
aliz

e ra
pe.  

It i
s th

ere
fore i

mpera
tive

 th
at t

here
 

is w
idesp

rea
d public 

protest
 in

 order 
to ge

t th
e p

olitic
al 

parti
es 

to ex
ert 

press
ure 

on th
e g

over
nment. T

o politic
ize 

rap
e, i

n other w
ords.

As fo
r th

e p
olitic

al 
parti

es, 
rap

e s
hould not ju

st b
e a

n 

opportu
nity 

for p
olitic

al p
arti

es t
o in

dulge
 in

 m
utual m

ud-

slin
gin

g in
 order t

o sco
re p

olitic
al b

rownie p
oints. 

Politic
al 

parti
es M

UST rai
se a

 hue an
d cry

 over
 incid

ences
 of vi

olati
on 

of a
 cit

izen
’s p

hysic
al a

nd em
otional s

pace
, b

y d
em

anding 

that t
he p

erp
etra

tors b
e b

rought to
 justic

e, a
nd the vi

ctim
 be 

protec
ted

, sh
ield

ed an
d help

ed - c
linical

ly a
nd social

ly. 

What d
oes t

his m
ean

?  Th
is c

an only h
appen when su

ch 

crim
es a

re p
olitic

ized
: w

hen so
ciet

y is
 m

ade to
 underst

and 

W
hen co

nsid
erin

g t
he w

ay 
rap

e is
 tal

ked ab
out in

 

societ
y, w

e often
 ign

ore t
he so

cio
-politic

al c
ontex

t 

in which
 the ra

pe su
rviv

or is
 fra

med. M
edia g

ives
 

disp
roportio

nate
 tim

e to
 the “k

angar
oo co

urt” 
that s

prin
g u

p 

on th
e st

ree
ts o

f d
iffere

nt ci
ties

. O
ur se

nses 
are

 ass
aulted

 by 

image
s o

f  m
ass 

indign
atio

n an
d th

e ra
pe su

rviv
or an

d th
eir 

individ
ual o

r fa
milia

l st
ruggl

es t
o re-

adjust t
o th

e so
ciet

y is
 

alm
ost a

lways
 ign

ored
. W

hat i
s w

orse,
 th

e p
olitic

al c
lass

 of 

our co
untry

 see
ks to

 (el
ect

oral)
 benefit fr

om th
e tr

age
dy o

f 

rap
e in

cid
ents. 

Rape n
ot o

nly 
bruises

 th
e b

ody p
hysic

ally
, 

but h
as a

 deva
stat

ing im
pact

 on th
e so

ciet
al a

nd ec
onomic 

positi
on of th

e su
rviv

or. 

There
 is a

 ten
dency i

n our ti
mes t

o underst
and rap

e m
ere

ly 

as a
 disp

lay
 of m

asc
ulinity 

or a
n ev

idence 
of m

ale 
physic

al 

dominance. 
The problem

 with popular 
disco

urse 
aro

und 

sex
ual c

rim
e is

 th
at i

t m
akes t

he c
rim

e fa
r m

ore p
oten

t an
d 

stig
matiz

ed th
an how we o

ught to
 tre

at i
t. I

ts o
ccu

ren
ces

 are
 

shown- o
n a 

loop- a
s y

et 
another 

illu
stra

tion of p
rim

itiv
e 

ideas
 aro

und ge
nder,p

rev
alen

t in
 the so

ciet
y. 

Neve
rth

eles
s, perta

ining to the interd
ependence 

of the 

power s
yste

ms m
entioned ab

ove, 
rap

e is
 sim

ply n
ot co

nfined 

to ge
nder, 

sex
ualit

y o
r p

hysic
alit

y.  
It h

as a
ssu

med the ro
le o

f 

a p
latf

orm
 where

 ca
ste,

 co
mmunal o

r el
ect

oral 
rela

tions ar
e 

sett
led

. Take fo
r in

stan
ce, 

the K
ath

ua ra
pe ca

se i
n Jam

mu an
d 

Kash
mir w

hich
 was u

sed
 to instil

 fea
r in

 th
e m

inds o
f tr

ibal 

and minority
 populati

on of th
e st

ate
. W

hat i
s w

orse,
 in th

at 

instan
ce 

the b
arb

arit
y o

f th
e c

rim
e t

ook a 
back

sea
t to

 th
e 

The Debate

- K
aran Sampath

- V
ikram Ja

in 

International Mathematics 

For a book to be a delight to both technical and non-

technical persons alike, is a rarity. Euclid’s Window, 

written by Leonard Mlodinow, brings the concepts of 

physics and math together to talk about the evolution of 

geometry right from the concept of parallel lines to the 

latest notions of hyperspace. 

The book is a series of five tales of the “five geometric 

revolutions of world history”, that explains not only the 

fundamental and simple concepts but also concepts such 

as relativity and the string theory. These five tales revolve 

around the lives of the five famous mathematicians who 

revolutionized the world of geometry - Euclid, Descartes, 

Gauss, Einstein and Witten. The storyline is written 

in the context of their time, place and culture. The 

triumphs of human discovery by Einstein and Witten 

and their peers gave answers to obvious questions arising 

from our struggle to understand reality. Mlodinow uses 

amusing analogies and everyday incidents to explain a 

variety of concepts, an example of this being explaining 

the concept of entropy of black holes in terms of the 

messiness of his son’s bedroom. 

Mlodinow’s genius is the seamless way he blends together 

history and geometry. In the book, he brings important 

historical contexts and mathematical concepts to 

life, giving the book a very informal and humorous 

approach. He explains how important applied geometry 

was for the Egyptians due to the time they lived in while 

giving insight into some of the applied geometry that 

they used. The book recounts how we as humanity have 

continuously looked through the window of shapes and 

figures (i.e. geometry) to understand the reality we live 

in. It gives an insight into the evolution of this window 

and how this window is constantly the base for all the 

new discoveries that are made.

The plot conveys a sense of life and death in the world 

of geometry and teaches us that acceptance in not 

the only key to a good theory. It is a must read for all 

who hate geometry or math is general as they will see 

how geometry is shaping the world we live in. Those 

who have looked through Euclid’s Window will find 

something new in the same old world just like Aristotle:

“Aristotle saw in a flash of genius, a sign that the 

earth is curved. To observe the large-scale structure of 

our planet, Aristotle had looked through the window 

of geometry.”   Agnist, volecaecae porehen ienimet 

quiassum quist, qui rernatur? Quia praturi taeriorerum 

vitis re iusapiet ium fugitaescia consequia sum sequos 

rem exerae. Erciis voluptis ate necte latem rendis quosa 

adis non esti nonserum qui ulpa am qui conecearum 

ulpa dolor maiore re conem facesequiam dolorepere 

consendam rerrorum aut pa sum nos dolorem eossi 

omnimol uptiamus vellatempor alit hiliquod unde 

suntio mod eum venis audaectatum excestrum iliquia 

doles sunt et optio. Erum re pedissuntur, nost re quas 

remporum in nat omnis elit int estrum ea voluptatem 

et ratum ad ut aut rendand aepudioris cum quasitatur?

Nam quibus sam quuntium et lam cullab is adi 

doluptatinum qui blamusapid miliqui re, sintis et eos 

dolut eicia adi re licille ssinimi, cus assuntendit omnim 

int ea que eatus millupta arum am, sed ut quiae nos sim 

Arnav Agarwal

Trinab Goyal

A-Form

A-form

“3+3, really?” asks the 7-year-old Mary Adler (McKenna 

Grace) at her first day of primary school. Living with 

her uncle and de facto guardian, Frank (Chris Evans), 

Mary is portrayed as a child prodigy with immense 

talent in the field of mathematics. The main conflict 

arises when Frank’s idea of Mary having a good social 

life is challenged by Evelyn (Lindsay Duncan), Frank’s 

mother, who wants Mary to get an education where she 

is challenged, so that she can go ahead and one day, solve 

one of the seven millennium problems and continue her 

deceased mother’s work. 

The movie explains the 7 millennium prize problems 

with ease. Back in the year 2000, to celebrate the 

coming of the new millennium, the Clay Mathematics 

Institute announced seven problems that are almost 

impossible to solve; these problems became renowned 

as the millennium problems. They include problems 

like the P vs. NP Problem, the Riemann Hypothesis, 

Hodge Conjecture, the Poincare Conjecture, the Birch, 

and Swinnerton–Dyer Conjecture and the Yang-Mills 

and Mass Gap problem. The movie is based on the 

Navier–Stokes Equation. 

This movie explores the fact that many people who have 

a high IQ, just like Mary and her deceased mother, end 

up having a very low EQ. Although Mary is created 

by Hollywood, many mathematicians face the same 

kind of problems as shown in the movie, for instance 

Grigori Perelman, a Russian mathematician who solved 

the Poincare Conjecture (the only millennium problem 

that has been solved) and declined three prestigious 

prizes for mathematics (the Fields Medal, Millennium 

prize and the European Mathematical Society prize), the 

reason for his declination being that he did not “want to 

be on display like an animal in a zoo”. 

This is just one example, but there are many such people 

who have developed into anti-social beings just because 

they are intellectually gifted. Other examples include 

Steve Jobs and Albert Einstein. Whether or not being 

intelligent affects our social skills is still a huge question, 

but the movie teaches us a truly vital lesson of life while 

entertaining us with the ups and downs in the lives of 

Frank and Mary.

A huge takeaway from the movie is the fact that we have 

to sacrifice something in order to achieve a goal; Mary 

has to sacrifice her friends and social life in order to be 

able to solve the problem, and she has to sacrifice her 

intelligence in order to bond with her classmates and 

“dumber kids”.

Knill, Oliver. “Gifted.” The Math in the Movie Gifted, Harvard, 20 Aug. 2017.

Hans, Simran. “Gifted Review – Touching Family Melodrama.” The Observer, Guardian News and Media, 18 June 2017.

“Millennium Problems.” Clay Mathematics Institute, 20 Apr. 2018.

Thomas, Rachel. “Euclid’s Window.” ‘+Plus Magazine’, 1 Nov. 2009

 Keshav Raj Singhal 

talks about the 

discovery of a new 

By Shreyas MinochaGOOG{O}LE

E   very scientist has a dream 

of discovering or inventing 

something that has never been 

revealed to the world before. With 

time comes change and innovation, 

but this era has left many to question 

whether technology is the only 

sector that has a scope of massive 

growth. The human ideology has 

indeed evolved and has started 

to pour more and more resources 

into research in biotechnology 

and computers. It seems almost 

impossible to conceive that even 

after thousands of inventions in the 

past, mathematicians and scientists 

have not failed to impress the world 

with new discoveries. Interestingly, 

‘Scutoid’, an unnamed shape a 

month ago, has been discovered by 

scientists while studying the human 

body’s cell structure!

Verbally describing this structure 

would do not do justice to the 

peculiarity of this shape. But in very 

basic terms, with five sides on one 

end and six sides on the other and a 

triangle at its longer edge, scientists 

have tried to call it something like 

a ‘twisted prism’. This structure 

essentially allows tissues to form 

around organs easily. 

The result of the US-EU led 

collaboration in the research of 

tissues and organs has baffled many. 

But as a matter of fact, this structure 

forms one of the four forms of tissues 

in our body which make up organs, 

ultimately forming the human 

body! In scientific terms, this shape 

is formed as a result of the formation 

of a tissue by a number of epithelial 

cells. When these cells join together, 

they form a sort of prism or take 

the shape of a column. The most 

important part of the formation of 

Scutoid lies in the deformation of 

tissues. As tissues deform, one end of 

the edge grows wider which further 

gives room for the expansion of the 

outer surface more than the inner 

surface. That is what gives rise to the 

complete formation of the scutoid. 

Countless analogies have been made 

to other existing structures in order 

to confirm the discovery of this one. 

One such example is the ‘frusta’, 

like in the Roman arch. However, 

all comparisons have failed. 

The discovery of this structure has 

also given rise to further research in 

the biological industries. Scientists 

haven’t restricted their theory to the 

human body but have gone on to 

pursue the existence of this shape 

in nature and the results have been 

commendable. 

Considering that this structure 

has been discovered during the 

development of tissues, scientists 

sought keen interest in finding more 

proof for its existence. Thus, they 

observed the developing embryos of 

flies. As these embryos got divided, 

By Keshav Singhal

SHE SCELLS 
SHAPES

“One of the stimulating 

properties...it saves 

the the energy of the 

human body”

Saplakoglu, Yasemin. “Geometry Has a New Shape. Meet the ‘Scutoid.’.” LiveScience, Purch, 30 July 2018, 

www.livescience.com/63207-scutoid-new-shape-nature.html.

“CS, like several 

other fields, is built 

over a mathematical 

foundation.”

C omputer Science at its core 

is a highly theoretical field. 

Like many other fields, it 

borrows a lot from mathematics. 

From the earliest stages of the 

evolution of computers to the latest 

breakthroughs, mathematics is 

present throughout CS.

At the bottom most level, computers 

work through logic gates. The 

binary number system is commonly 

associated with computers. This is 

because at the chip-level, computers 

can distinguish only between a 

high voltage (1) and a low voltage 

(zero). The very basic logic gates, 

AND, NOT, OR, etc. combine to 

form larger components such as 

the Arithmetic and Logical Unit 

(ALU). The branch of mathematics 

that determines how combinations 

of these gates work is called boolean 

algebra. 

An algorithm is a set of rules or 

procedures which are followed to 

solve a problem. The algorithms 

sub-field of computer science 

has a large scope for research. To 

efficiently solve problems, efficient 

algorithms are necessary. One of the 

chief ways mathematics is involved 

in algorithms is measuring their 

efficiency. In mathematics, coming 

up with a hypothesis is only half the 

battle. Writing a proof establishes 

its legitimacy. Similarly, a large 

part of publishing an algorithm is 

proving its efficiency. Computer 

Science borrows mathematics’ 

concept of the Big-O notation. 

This notation allows us to place 

an upper-bound on the amount of 

time or memory an algorithm will 

occupy in relation to the size of the 

input. For example, Bubble Sort, 

a sorting algorithm, is said to run 

in (n2). This means that as we vary 

the number of elements that are to 

be sorted, the time the algorithm 

take increases approximately 

quadratically. The concept of Big-O 

notation is powerful since it allows 

us to ignore terms of lower order 

which have little significance on 

the overall time/memory taken. 

If an algorithm creates a constant 

number of variables that doesn’t 

change with the size of the problem, 

its impact on the overall memory 

taken by the algorithm is negligible. 

Mathematics is usually involved in 

other parts of the proving process 

as well. For example, the analysis 

of Merge Sort’s run time uses 

recurrences and base 2 logarithms 

to prove that the technique takes 

linearithmic                 
   time.

Another concept of mathematics 

that pops up in theoretical computer 

science is graph theory. Graph theory 

has several real world applications 

such as networking, aircraft 

scheduling, recommendation 

systems, etc. To translate solutions 

in theory to solutions in practice, 

implementing graph theoretical 

solutions in the form of algorithms 

is essential. 

Machine learning (ML) is a 

subfield that is rapidly gaining 

popularity these days. ML involves 

trying to come up with a model 

to explain a given large set of data. 

Naturally, a large chunk of ML is 

mathematics. Linear algebra is a 

branch of math that plays a major 

role in ML. In particular, concepts 

of decomposition, matrices, 

projections and vectors come up all 

the time. Probability and statistics 

are also essential to this field. 

Combinatorics, Bayes’ Theorem 

and standard distributions are 

among some of the statistical topics 

that are critical to ML. Apart from 

these, multivariate calculus, real 

and complex analysis, the Fourier 

transform and information theory 

play a major role in ML.

These are just some commonplace 

examples of mathematics in CS. This 

goes to show that CS, like several 

other fields, is built over a deep-

rooted mathematical foundation.

Akinfaderin, Wale. “The Mathematics of Machine Learning – Towards Data Science.” Towards Data Science, 

Esha Dhawan, 24 Mar. 2017, towardsdatascience.com/the-mathematics-of-machine-learning-894f046c568.

Founder’s Edition

Infinity 2018 13

2logn n

12

T
he 

Holocau
st, 

the 
Bosnian

 

Genocid
e 

and 
the 

Rwandan 

genocid
e 

are
 all 

exam
ples

 of 

the w
orst

 cr
im

e t
hat 

can
 be c

ommitte
d 

again
st 

humanity.
 G

enocid
e i

s t
he m

ass
 

ter
minatio

n of a
 ce

rta
in ty

pe o
f p

eople. 

Th
e t

erm
 is 

a c
ombinatio

n of th
e G

ree
k 

ter
m “G

enos” 
(ra

ce)
 an

d th
e L

atin
 su

ffix 

“-c
ide” 

(kill)
. F

rom A
lex

ander 
the G

rea
t 

to the Mughals
, genocid

e has 
been

 in 

existe
nce 

long befo
re t

he te
rm

 was 
coined 

in ninete
en fo

rty
-th

ree
. H

owever, 
it i

sn’t 

only th
e p

ast
, it

 is
 th

e p
res

ent a
nd w

ill 

even, possib
ly, 

inevitab
ly, 

occu
r in the 

future, 
and there

 is 
unfortu

nate
ly litt

le 

that w
e c

an do ab
out it

. 

Th
e r

eas
ons d

ue to
 which

 genocid
e t

akes 

plac
e a

re 
part

icu
lar

 to
 th

e p
lac

es 
where

 it 

happens. H
owever, 

there
 is 

one c
ommon 

fac
tor 

that 
driv

es 
people 

to commit 

genocid
e: 

power. 
May it 

be t
he N

azi
s o

r 

the H
utu an

d th
e T

utsi 
trib

es 
of R

wanda 

- e
ach

 eth
nicit

y or m
ilit

ary
 group wanted

 

to prev
ail 

over 
the o

ther. 
Genocid

e o
ften 

occu
rs w

hen a c
ert

ain
 co

untry
 is 

in a s
tat

e 

of t
urm

oil, 
and a 

pers
on or a

 group of 

people 
blam

e a
 ra

ce 
for t

heir
 problem

s, 

in order 
to gain

 co
ntro

l o
ver 

the c
ountry

. 

For e
xam

ple, 
in th

e c
ase

 of th
e B

osnian
 

genocid
e, Th

e A
rm

y of R
epublik

a S
rpska, 

a 
milit

ary
 group, blam

ed the Bosnian
 

Muslim
s and Serb

s for the cri
mes 

that 

were
 ta

king plac
e, a

nd began to
 le

ad th
e 

execu
tio

n of th
ousan

ds o
f th

em
. 

Th
e m

ost r
ece

nt ca
se o

f genocid
e h

as b
een

 

that o
f th

e R
ohingya, a

n et
hnic p

eople o
f 

the I
ndian

 su
b-co

ntin
ent. Th

e R
ohingya 

are
 Muslim

, and cro
sse

d borders
 into 

Myanmar 
a few

 deca
des 

ago, and used
 

to liv
e t

here
 in

 sm
all 

villa
ges.

 H
owever, 

they began to
 fa

ce 
sev

ere
 pers

ecu
tio

n by 

the M
yanmar 

arm
y an

d police
 on ac

count 

of t
hem

 not b
ein

g et
hnic 

Burm
ese

. Th
e 

Myanmar 
govern

ment even rej
ect

s the 

ter
m ‘Rohingya’ 

and say
s inste

ad that 

they sh
ould be c

alle
d ‘B

engalis
’ si

nce 
they 

ille
gally

 cro
sse

d borders
. Th

eir
 villa

ges 

were
 burned down, m

ass
 ex

ecu
tio

ns to
ok 

plac
e and they were

 sex
ually

 ass
aulted

. 

Th
e p

ers
ecu

tio
n has 

been
 desc

rib
ed as

 an
 

“et
hnic c

lea
nsin

g” w
hich

 is 
not an

 offence 

under 
inter

natio
nal 

law
; h

owever, 
it h

as 

been
 sp

ecu
late

d ab
out w

heth
er 

or n
ot it

 

is g
enocid

e.

    For someth
ing to be cla

ssifi
ed as 

‘genocid
e’, i

t h
as 

to m
eet

 th
e d

efinitio
n of 

cri
me in

 Artic
le I

I o
f th

e U
N’s G

enocid
e 

Conventio
n. It 

sta
tes

 that 
genocid

e 
is 

any of th
e fo

llowing ac
ts c

ommitte
d with

 

inten
t to dest

roy, 
in whole 

or in part
, 

a natio
nal, 

eth
nica

l, 
rac

ial 
or rel

igious 

group:

(A
) K

illi
ng m

em
bers

 of th
e g

roup;

(B) Causin
g ser

ious bodily or mental 

harm
 to

 m
em

bers
 of th

e g
roup;

(C) D
elib

era
tely

 in
flicti

ng on th
e g

roup 

conditio
ns 

of life
 cal

culate
d to brin

g 

about it
s p

hysic
al d

est
ructio

n in
 whole o

r 

in part
;

(D
) 

Im
posin

g meas
ures

 inten
ded to 

prev
ent b

irth
s w

ith
in th

e g
roup;

(E) F
orci

bly tr
ansfe

rri
ng ch

ild
ren

 of th
e 

group to
 an

other 
group

   
 Th

e c
risi

s in
 M

yanmar 
meet

s a
t le

ast
 

conditio
ns 

A-C
 of the 

cri
ter

ia 
above. 

Th
en why, h

as 
the M

yanmar 
govern

ment 

rep
eat

edly mentio
ned that 

the cri
sis 

in 

Myanmar 
is n

ot g
enocid

e, e
ven aft

er 
the 

mass
 killi

ngs a
nd force

d deporta
tio

ns?

Th
e a

nsw
er 

lies
 in

 A
rtic

le 
1 of th

e s
am

e 

conventio
n.

    It
 sta

tes
: "Th

e co
ntra

ctin
g part

ies
 co

nfirm
 

that g
enocid

e, w
heth

er c
ommitte

d in tim
e 

of p
eac

e o
r in

 tim
e o

f w
ar, 

is a
 cri

me u
nder 

inter
natio

nal l
aw

 which
 th

ey undert
ake to

 

prev
ent an

d to
 punish

."

    Th
is e

sse
ntia

lly mean
s th

at, 
if s

ometh
ing 

is 
to be c

las
sifi

ed as
 ‘genocid

e’, 
then th

e 

147 natio
ns th

at a
re p

art
 of th

e c
onventio

n 

need
 to

 ag
ree

 th
at 

they w
ill 

sto
p it,

 ev
en 

by force
 if 

nece
ssa

ry.
 Th

e problem
 is, 

these
 co

untrie
s si

mply haven’t th
e a

ppetit
e 

to invade 
Myanmar. 

Moreo
ver, 

people 

often th
ink of g

enocid
e a

s o
ne h

uge a
ct 

of v
iolen

ce,
 lik

e t
he g

enocid
e i

n Rwanda 

or the gas 
cham

bers
 of Nazi

 Germ
any. 

Th
ere

fore, 
the c

risi
s in

 M
yanmar 

has 
not 

been
 ter

med as
 ‘genocid

e’.

    H
owever, 

alth
ough the cr

isis
 in Myanmar 

can
not b

e c
las

sifi
ed as

 officia
l genocid

e, i
t 

follows th
e p

att
ern

 of a 
modern

 genocid
e. 

Year
s 

of 
concer

ted
 de-h

umaniza
tio

n 

cam
paig

ns c
arr

ied
 out b

y an
 oppres

siv
e 

govern
ment, e

ventually
 build

s u
p to

 m
ass

 

murders
 in

 th
e e

nd. Th
is w

as 
the p

att
ern

 

in Bosnia 
and Rwanda, 

and now so
 it 

is 

with
 M

yanmar. 

    O
n February

 first
, th

e U
N sp

eci
al e

nvoy 

on human rig
hts, 

base
d in Myanmar 

sta
ted

 that 
the 

situ
atio

n in Myanmar 

bear
s “th

e hallm
ark

s of genocid
e”, 

but 

she c
ouldn’t o

fficia
lly decl

are
 it 

as 
such 

until 
the e

vidence 
had been

 weig
hed an

d 

officia
l w

ord had been
 se

nt o
ut. 

If 
a situ

atio
n is 

defined 

by th
e c

ouncil 
as 

Was I
t G

enocide?

Advaita
 Sood evaluates w

hether th
e Rohingya Cris

is w
as a

 genocid
e.

Counte
r-POINT

T
o f

aci
lita

te 
a b

ett
er 

unders
tan

ding o
f t

he i
ssu

e a
t 

hand, it
 is 

vit
al 

to 
rec

ogn
ize

 th
e e

xac
t d

efinitio
n of

 

the ‘p
oli

tici
zat

ion
’ o

f ra
pe. Th

e p
oli

tici
zat

ion
 of

 ra
pe 

is f
undam

entall
y t

he a
ct o

f m
aki

ng a
 poli

tica
l is

sue o
ut o

f an
 

incid
ent o

f ra
pe a

nd hold
ing t

he g
ove

rnment an
swera

ble f
or 

fail
ing to

 prev
ent th

e in
cid

ent, a
nd/or

 fai
lin

g to
 deliv

er j
ustic

e 

to 
the v

icti
m. Th

is i
s, a

nd sh
ou

ld be, t
he r

ole
 of

 op
posi

tio
n 

part
ies 

- to
 ke

ep a c
heck

 on
 th

e g
ove

rnment an
d en

sure t
hat 

it f
unctio

ns to
 ser

ve 
the p

eop
le. 

How
eve

r, 
 poli

tica
l part

ies 
- wheth

er 
they 

are
 in the 

op
posi

tio
n or

 th
e g

ove
rnment -

 w
ill 

poli
tici

ze 
issu

es 
on

ly 

when th
e p

ublic 
rai

se 
their 

voi
ces

 ag
ain

st 
those

 iss
ues. 

But 

talk
ing a

bou
t r

ape s
eem

s t
o m

ake
 peop

le 
uncom

for
tab

le, 

ou
t o

f a
 ce

rta
in se

nse 
of 

misp
lac

ed prudish
ness

. W
e t

end to
 

behave
 lik

e o
stri

ches 
- a

s if
 su

ch vi
ola

tio
ns c

ou
ld be w

ish
ed 

aw
ay 

by n
ot 

talk
ing a

bou
t th

em
. Th

is i
s c

lea
rly

 not 
the c

ase
, 

goi
ng b

y t
he in

cre
asin

g n
umber 

of 
rap

es 
rep

ort
ed ev

ery
day.

 

Our s
ilen

ce 
on

 th
ese

 re
port

s o
nly 

ser
ves

 to
 dese

nsiti
ze 

the 

public 
to 

the sh
am

efu
l ac

t, a
nd norm

aliz
e ra

pe.  
It i

s th
ere

for
e 

im
pera

tiv
e th

at t
here

 is 
widesp

rea
d public 

prot
est

 in
 or

der t
o 

get
 th

e p
oli

tica
l p

art
ies 

to 
exe

rt p
res

sure o
n th

e g
ove

rnment. 

To p
oli

tici
ze 

rap
e, i

n ot
her w

ord
s.

As f
or 

the p
oli

tica
l p

art
ies,

 ra
pe s

hou
ld not 

just 
be a

n 

op
port

unity
 fo

r p
oli

tica
l p

art
ies 

to 
indulge

 in
 m

utual m
ud-

slin
gin

g i
n or

der 
to 

sco
re 

poli
tica

l b
row

nie 
poin

ts. 
Poli

tica
l 

part
ies 

MUST
 rai

se a
 hue a

nd cry
 ov

er i
ncid

ences
 of 

vio
lati

on
 

of 
a c

itiz
en’

s p
hysi

cal
 an

d em
oti

on
al 

space
, b

y d
em

anding 

that t
he p

erp
etr

ato
rs b

e b
rou

ght to
 ju

stic
e, a

nd th
e v

icti
m be 

prot
ect

ed, sh
ield

ed an
d help

ed - c
lin

ica
lly 

and so
cia

lly.
 

What 
does

 th
is m

ean
?  Th

is c
an on

ly 
happen when su

ch 

cri
mes 

are
 poli

tici
zed

: w
hen so

cie
ty 

is m
ade t

o u
nders

tan
d 

that 
there

 is 
a g

rea
ter

 cu
lprit 

than ju
st t

he p
erp

etr
ato

r. Th
e 

incumbent p
art

y n
eed

s t
o b

e b
rou

ght t
o t

ask
 fo

r i
ts 

lac
k 

of 
act

ion
 to

ward
s a

ddres
sin

g t
he p

rob
lem

, w
hich

 m
ake

s it
 

com
plici

t. 
Th

is 
com

plici
ty 

mean
s t

hat 
the g

ove
rnment i

s 

also
 in

 part
 re

spon
sib

le f
or 

the c
rim

e b
eca

use 
it d

id not 
do 

anyth
ing t

o p
rev

ent it
. P

oli
tici

zin
g r

ape s
hou

ld happen an
d 

need
s to

 happen, fo
r a

ny t
rue c

hange 
to 

be b
rou

ght a
bou

t. 

Th
is w

ill b
e p

oss
ible  

on
ly w

hen th
ere

 is 
enou

gh op
posi

tio
nal 

pres
sure. 

 It
 is

 on
ly 

when ci
tize

ns a
re 

made a
ware

 of
 th

e 

gov
ern

ment’s 
com

plici
ty 

in th
e c

rim
e -

 delib
era

te 
or 

due t
o 

apath
y -

 will 
there

 be p
ublic 

pres
sure. 

When th
ere

 is 
public 

pres
sure, 

gov
ern

ments 
are

 for
ced

 to 
instit

ute 
change,

 to 

ensure t
hey 

rem
ain

 in
 pow

er.

Th
e 

op
posi

tio
n to 

this 
arg

ument 
wou

ld say
 that 

poli
tici

zat
ion

 ch
anges

 th
e d

irec
tio

n of
 an

ger
 aw

ay 
fro

m th
e 

perp
etr

ato
r. H

ow
eve

r, w
hen th

e fa
ult i

s o
f th

e g
ove

rnment’s 

as 
well,

 poli
tici

zat
ion

 en
sures

 ju
stic

e is
 prop

erly
 se

rve
d, w

ith
 

anger
 direc

ted
 at

 all
 gu

ilty
 ac

tor
s, n

ot 
on

ly 
the p

erp
etr

ato
r. 

Furth
erm

ore
, th

is a
nger

 is 
now

 put to
 fa

r b
ett

er 
use, 

where
 

it c
an le

ad to
 lo

ng-l
ast

ing, 
sys

tem
ic 

change.
 Poli

tici
zat

ion
, 

there
for

e, d
irec

ts a
nger

 where
 it 

need
s to

 go
: n

ot 
on

ly a
t th

e 

perp
etr
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Chinese student! Agam, Tushar, 

and Kabir were in one team and 

Aarnav, Advay, and Gobind in the 

other. Tension was palpable as we 

all waited to turn over the question 

paper for Round 1. We started as 

soon as we could, not wanting to 

miss a precious second of the time 

allotted. After five tedious rounds, 

we went downstairs for a break and 

explored the library.

Replenished, the team breezed 

through the next five rounds, 

making a few mistakes. Whilst 

the results were being processed, 

we received a superb talk from 

the Math faculty. Cloaked as a 

murder mystery, the session taught 

us about the discoveries of some 

great mathematicians including 

Ramanujan and Euclid. The 

afternoon offered breakout sessions 

like Sudoku, Rubiks Cube, math 

puzzles & games, and a Pi Digit 

competition the aim of which was 

to recite maximum digits of Pi.

Kabir was able to manage a meagre 

thirty-five digits, while the winner 

reached seven hundred and fifty 

nine effortlessly! We were even 

more astounded to know that 

Agam, Tushar and Kabir had 

placed ninth! That Math could be 

so fun was somewhat of a revelation 

to us all. We rewarded ourselves 

with ambrosial Italian dinner and 

Dutch dessert, and followed it with 

an enjoyable 5-kilometre walk 

back to the hotel. What a day it 

had been!
A unique event had been planned 

for the next day. The Sunday Chase 

saw twenty-five randomized, mixed 

teams following a map, and solving 

twelve math problems hidden all 

over the square, Museumplein. 

Tushar’s team came fourth, Advay’s 

third and Agam’s first. A picnic 

lunch later, the Doscos headed 

to the renowned Rijksmuseum 

– which was full of memorable 

treasures like

Rembrandt’s Night Watch. We 

then headed off to the Keukenhof 

gardens, laden with exquisite tulips

in every colour imaginable, 

presented artfully. The flowers and 

the traditional wooden windmills

made for spectacular pictures. 

Monday saw us rushing to 

Amsterdam for a bike ride, followed 

by the Van Gogh Museum. We 

headed to the airport, but not 

before tasting delicious Dutch 

waffles! Arnav’s hand in a cast 

led to an interesting situation at 

immigration. The return journey 

was uneventful; ANC Sir and 

Tushar bet on who could score 

a stick-cricket century faster. 

The stakes were an exemption of 

schools, but one of the contenders 

was snoring by the time the other 

hit 102.

BEATING THE 

CLOCK
Kabir Subhaiah reports on the recently concluded mathematics competiton in Amsterdam 

During May 3 rd to May 

9 th , a band of six boys 

- Agam Bhatia, Tushar 

Jalan, Gobind Bhatti, Arnav 

Chaudhry, Advay Sapra and Kabir 

Subbiah, escorted by ANC Sir, 

participated in an International

Mathematics Competition. Widely 

known as ISMTF, the event was 

hosted by the International School 

of Amsterdam and gave the Doscos 

the chance to experience things we 

never knew even existed.

We arrived in Amsterdam 

bright and early on May 4. After 

dropping the luggage at the hotel 

and freshening up, we rushed to 

Alkmaar, a cheese village. Although 

we missed the main draw - a cheese 

auction, we were able to catch 

some of the action, and buy their 

fair share of the unorthodox

cheese. European desserts evidently 

impressed the team as tell-tale 

traces of chocolate and whipped 

cream could be found on everyone’s 

lips (and shirts). After a delectable 

lunch and some sightseeing, we 

returned to their hotel in time for 

registration and a welcome dinner. 

We were amazed at the efficiency 

and punctuality of the Dutch 

public transport system.

The following day was the 

competition, and all of them were 

quite excited. Being quintessential

Doscos however, we could not help 

but be distracted by the fabulous 

food the host school served –

fresh bread, cheese, bacon, hot 

chocolate and more! After a fantastic 

meal at the cafeteria, we headed for 

the ten-round written competition 

with bated breath. We represented 

two of the 70 participating teams 

from various International schools, 

mostly from Europe yet most 

having at least one Indian or 

“Whilst the results 

were being processed, 

they received a superb 

talk from the Math 

faculty. ”

“The joy that remained 

with them throughout 

the trip – during 

the competition, 

sightseeing, meals and 

even arguments, was 

ubiquitous.”
“Doscos headed 

to the renowned 

Rijksmuseum – which 

was full of memorable 

treasures like 

Rembrandt’s Night 

Watch.”
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about the number, just the order 

of magnitude and if you don’t need 

both roots, just take the one that 

makes sense… the positive one.

Einstein’s 
famous 

equation,                    

E = mc 2 is one of those special case 

equations. It is the root of another 

equation that applies to stationary 

particles, E 2 = m
0

2c 4 + p 2c 2. If a 

particle is not moving then p, its 

momentum, is zero and you then 

have a simple equation that you 

can take the root of. Of course,x 

when you take a root you have two 

possible solutions but then, what 

would negative energy mean?

When Paul Dirac, who held the 

same chair at Cambridge University 

that Newton had in his day and 

Stephen Hawking recently, looked 

at Einstein’s equation he was unable 

to ignore the negative root, coming 

as he did from the mathematical 

rather than the physical world. 

He postulated the existence of 

antimatter, positrons and a set of 

negative energy levels in which 

matter resides until given the 

energy to move up and into the 

corresponding positive level leaving 

a gap. These gaps in the negative 

energy levels would then be observed 

as an antiparticle. The excited 

electron would rapidly fall back into 

the gap, electron meets positron and 

annihilation occurs with the release 

of energy equal to 2m
e c 2; all theory 

borne out of a conviction that the 

mathematics allowed it.

Dirac predicted this in 1928 and the 

positron was discovered in 1932 by 

Carl Anderson. The maths was right 

even though the idea of negative 

energy, electrons moving backwards 

in time and matter-antimatter 

annihilation were all science fiction 

at the time. Of course, we now 

know that it is this very matter-

antimatter annihilation that powers 

the starship Enterprise and allows us 

to create other, more exotic matter 

at places like CERN.

The same faith in mathematics, 

accompanied by the creative genius 

that one nWormally attributes to 

those in the arts, led Wolfgang Pauli 

to theorise the neutrino in 1940 that 

was experimentally shown to exist 

in the 1950s and 60s. It is examples 

like these that convince me that 

mathematics is discovered, it lies 

there waiting to be found, like a 

fossil ready to share its secrets with 

us if we care to put in the work 

needed to find it. Our universe 

is indeed a mathematical one in 

Note: 160 members of the school community were polled

When I was teaching ToK on a 

regular basis I loved exploring 

mathematics as an area of knowledge 

with the students, helping them see 

the difference between an axiomatic 

system of knowledge like maths and 

an empirical system like science. 

Science is never certain and always 

on the edge of being undermined 

by the next experiment, although 

the way it is taught in schools could 

make you think otherwise!

With axioms of our choosing, 

it is easy to think that we have 

invented mathematics. Another 

axiomatic system that I came 

into contact with much later was 

economics, sometimes seen as a 

social science and increasingly as 

a behavioural science. Keynes’s 

founding axioms allowed a whole 

system of knowledge to be built that 

attempted to describe the world of 

production and trade that we had 

been creating for millennia. It is easy 

to think that mathematics does the 

same. Of course, an iPhone doesn’t 

have, in itself, an understanding 

or a disposition to play along 

with the laws of economics… 

there is something different about 

mathematics that every pinecone, 

sunflower and pendulum knows. I 

don’t think that we are making this 

stuff up; I think we are discovering 

something deeper.

Scientists have long put boundary 

conditions around their work, 

simplifications and special cases 

that help them develop their ideas. 

The Bohr model of the H atom, 

the simple harmonic oscillator as a 

description of a mass on a perfect 

spring and the perfectly insulated 

calorimeter are all such conditions. 

Scientists have also happily used 

mathematics to describe what they 

observe and have made remarkable 

progress as a result. Newton’s 

Principle helped to change the 

way that people understood and 

predicted what was happening in 

the physical world and began a more 

theoretical approach to physics that 

I enjoyed and followed all the way 

through university. Rather than 

seeing mathematics ,a language used 

to describe something, I see the thing 

being described as the mathematics 

itself. Rather like Plato’s forms, 

there is the concept of the perfect 

circle that is being described by 

our drawings and our descriptions 

of a circle; we ‘do’ mathematics to 

describe it.
Something I learned at university 

about mathematics was that it was a 

tool to be used but to be recognized 

as such… don’t worry too much 

Derived by us?

Mr. Matthew Ragget
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The Headmaster, 

The Doon School

“How can it be that mathematics, a product of human thought independent 

of experience, is so admirably adapted to the objects of reality?”

-Albert Einstein
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A Saffron 

Sweep?
Ranvijay Singh writes on the results 

of numerous state elections and their 

ramifications for the BJP government.

At the time of writing this piece - 72 

hours after the results of the recently-

concluded Karnataka Assembly 

elections were announced - the dust is yet 

to settle on the fractured verdict  where the 

BJP has emerged as a single largest party, 

but well below the half way mark, while 

the Congress, though its tally reduced, has 

improved upon its vote share in the state. 

The run-up to the elections was lowbrow 

and  acrimonious, a norm in recent times. 

As multiple commentators have noted with 

some dismay, issues of livelihood, agrarian 

distress and indiscriminate mining got 

shafted for empty rhetoric around religious 

identity of Lingayats and communally-

charged brow beating, along with irrelevant 

references to ability of individuals to speak 

in Hindi in the non-Hindi speaking state.  

The BJP’s desperation was evident in its 

exhortation that Karnataka would be its 

gateway to the South. It is tempting to see 

the results as a validation of BJP’s efforts in 

the state and the undiminished popularity 

of PM Narendra Modi. The election 

“victory” comes close on the heels of recent 

victories in the Northeast, which took the 

tally of BJP-ruled states to 21. Congress too 

was no less desperate. Karnataka, after all, 

was the only electorally significant state that 

it held in the country and its incumbent 

Chief Minister, Siddaramaiah was given a 

free reign to run the election preparation, 

almost uncharacteristic of the Congress. 

    Ever since the 2014 General Elections,  

BJP, under the leadership of Modi and its 

national president, Amit Shah, have been 

working on  a self-fulfilling prophecy 

of  “Congress-mukt Bharat”.  Its parent 

organization, the Rashtriya Swayamsevak 

Sangh (RSS) too has been increasing 

its shakha footprint across the country, 

especially in the five Southern states. BJP 

suffers from a lasting stereotype about 

being a Hindi belt, bania-brahmin party, 

epithets it is keen on shedding. With a 

tremendous machinery that backs their 

ambitions, BJP has resorted to all the tricks 

in town to win state elections and often 

used its considerable resources to cobble 

up post-poll alliances in direct subversion 

of the popular mandate, witnessed  in 

Goa, Meghalaya or Manipur. In the linear 

and simple narratives that assail us in 

mainstream and social media platforms, the 

results of 2019 general elections seem to be 

a foregone conclusion. The holding of these 

elections seems a mere formality.

    Yet, a closer look at these elections have a 

different story to tell. Take for instance BJP’s 

much-celebrated victories in the Northeast. 

Northeastern states have often voted for the 

political party in power in Delhi, with the 

notable exception of Tripura. It must be said 

at the outset that besides the BJP victory 

in Tripura, not much is remarkable about 

its performance in the region. Available 

data from the Election Commission and 

CSDS-Lokniti show that even there, BJP’s 

margin of victory over the CPI(M)-led Left 

Front was wafer thin. A general sense of 

ennui or electoral fatigue may explain the 

electoral outcome in Tripura; the BJP fared 

discernibly worse than the Congress in the 

adjoining states. Simultaneously, the party 

had to suffer embarrassing losses in BJP-

ruled by-elections in Rajasthan, Madhya 

Pradesh and Uttar Pradesh. The losses in 

Gorakhpur and Phulpur (in UP) stung 

further because these were Parliamentary 

seats vacated by the incumbent UP CM, 

Yogi Adityanath and Deputy CM not so 

long back. The assembly seats in Mungaoli 

and Kolaras (the parliamentary seat in 

Western MP, held by Jyotiraditya Scindia) 

was made into a prestige issue by the MP 

CM, Shivraj Singh Chauhan. He camped 

in the two assembly seats along with his top 

ministers, yet the seats could not be wrested 

from the Congress. 

    In Karnataka too, the BJP’s supposed 

victory leaves much to be desired. An 

incumbent Congress managed to do better 

in the vote share and in the unlikely scenario 

that Congress and JD(S) would have struck 

a pre-poll alliance, they would have won 

over 150 seats in the 225 assembly seats. The 

Karnataka Governor, who was formerly the 

Finance Minister in the Narendra Modi- 

Gujarat government, invited Yeddyurappa 

to swear in as the Chief Minister despite 

having signed assurances from 115 elected 

legislators of Congress- JD(S) alliance. 

These are ominous signs for a democracy 

where constitutional institutions are 

continuously being undermined in favor of 

the ruling dispensation at the Centre. It is 

remarkable how in the past four years, the 

BJP has doggedly reduced the judiciary, the 

defense forces and the university campus in 

its pursuit for a one-party democracy. 

    And yet, for all those who cherish 

democracy, there is hope. Following the 

Governor’s invitation to Yeddyurappa to 

form the government, the Cong-JDS took 

the case to the Supreme Court. Following 

a series of dramatic developments, and 

the SC’s order that the newly-formed 

government would have to face a floor 

test on May 18th, the ministry resigned 

hours before the vote. The Governor had 

no option but to invite the Cong-JDS 

alliance to form the government, where 

JDS leader HD Kumaraswamy staked the 

claim to form the government in alliance 

with the Congress.  So there is now reason 

to believe that a joint opposition can stop 

BJP’s juggernaut in its track although the 

task is an uphill one. 

Over the past few years, The Circle has held the exciting record of being compiled, designed, and printed on the eve 

of its date of publishing. Much to the amusement of other Editors-in-Chief and the dismay of our own Master-in-

Charge, the nature of the publication is such that it is brought out after relatively long intervals. For fear of turning 

this editorial into a letter of justification, we will not waste much space providing a reason for The Circle being so. 

Nevertheless, it would be folly not to acknowledge the key belief of the Editorial Board that gives rise to this kind 

of intermittent publishing, which is that a voice must be raised when it is needed. We think therefore, it would be 

equally foolish and even vain to come out with an issue when there is little to be addressed. 

    Coming out with an issue of The Circle is a unique and satisfying experience. The range of editorial boards that 

the two of us are a part of allows us an insight into the process of bringing out each publication. With this insight 

we tell you that The Circle is perhaps the most mercurial. It goes through the most changes, scraps the most articles, 

redesigns itself at least twice. But to paraphrase an old maxim, international and political affairs wait for no man. 

The beauty of bringing out such a publication is perhaps this fact itself. This term’s issue contains a variegated array 

of articles covering Indian and international current affairs, accompanied by several that are historically themed. 

With a segment focusing on sexual harassment and rape and a close look at the current and future political milieu 

of India, we hope this term’s issue is as relevant as you desire it to be.

Kanishkh Kanodia and Armaan Verma

Editors-in-Chief

Editorial

The Inner Circle

Who will give Modi a 

formidable opposition 

in the 2019 General 

elections?
“It has to be a Congress-

spearheaded coalition with 

multiple regional parties 

including all the leaders who 

came for H. D. Kumaraswamy’s 

swearing in.”

-Karan Sampath

“A coalition -- maybe, 

else I do not see a strong 

opposition.”

-Mr. Manu Mehrotra`

“Definitely, a united 

opposition. Dalit/Bahujan 

forces will throw their might 

behind the Congress too.”

-Ms. Priyanka Bhattacharya

“My hope and dream is a 

grand coalition of SP, BSP, 

RJD, and the left parties. 

Let’s leave Congress out of 

this one.”

-Ms. Purnima Dutta

“I think it’ll be Sonia 

Gandhi who will float a 

UPA-3, and the prime 

ministerial candidate will 

be Rahul Gandhi.”

-Ranvijay Singh
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C omposers of the Classical Era often 

had to live under chafing penury. 

Many had to fight their way up 

from the lowest rungs of society to establish 

themselves. The arrogant and ambitious 

Ludwig van Beethoven looked down upon 

such social barriers, and thought of them as 

an impediment in achieving true greatness 

and democracy. He aspired for a high social 

status himself, wanting to marry into the 

aristocracy. So, it is hardly s surprise that 

Napoleon Bonaparte, the then-First Consul, 

who had spread his democratic ideals over 

much of Europe, winning the hearts of the 

common European, had also won the heart 

of Beethoven. Napoleon’s commitment 

to the ideals of the Enlightenment, his 

anti-monarchy stance, and especially his 

ascent from a humble background, greatly 

appealed to Beethoven, for he, too, desired 

freedom from an oppressively rigid social 

structure.    At Heiligenstadt, a country retreat,eethoven 

became increasingly frustrated with his 

growing deafness, expressed in a letter 

to his brothers. But, despite failing ears, 

he decided to fulfill his life’s purpose- to 

write music. On the recommendation 

of General Bernadotte, the then-French 

ambassador to Austria, Beethoven decided 

to express his admiration for Napoleon 

through a grand symphony. In the early 

19th century, huge orchestral works were 

usually performed as background music 

at royal gatherings, as pure entertainment 

for the aristocracy. However, the idea of a 

symphony celebrating the embodiment of 

the anti-monarchist revolution marked an 

obvious departure from this role of music. 

This symphony for Napolean was also to 

be a medium that would express the inner 

roiling of Beethoven’s tormented mind, and 

his fight against overwhelming odds as a 

hero.     In 1805, however, Beethoven’s Third 

Symphony, originally dedicated to 

Bonaparte was renamed the “Sinfonia 

Eroica” (meaning ‘heroic symphony’), after 

Napoleon declared himself the Emperor 

of the French, in 1804. According to 

Ferdinand Ries, his secretary, Beethoven 

was devastated at the thought that the 

infallible Napoleon had given in to his 

ambitions and had gone back on the very 

ideals that had defined his life till then. 

He had, like a ‘common mortal’, become 

corrupted by power- he had become just 

another “tyrant”. In a burst of anger, the 

disillusioned Beethoven violently scratched 

out ‘Bonaparte’ from the cover page of his 

score.    In Napoleon’s invasion of Vienna in 1805 

and 1809, Beethoven experienced firsthand 

the tyranny of Napoleon’s Grand Army. He, 

too, suffered inflation, shortage of food, 

and exploitative military rule. Rumor goes 

that he hid in his brother’s basement to 

protect his failing ears from the earsplitting 

sounds of heavy bombardment and intense 

shelling, which greatly disturbed his 

career. Most significantly, the 1805 Siege 

of Vienna, interrupted the première of his 

only opera and what is probably his most 

challenging creation, Fidelio (Opus 72), 

thwarting the opera’s success. 

    At this point, one might think that a 

relationship of respect had been broken 

forever. The truth, however, is far more 

complicated. It is very probable that 

Beethoven held himself equal to Napoleon. 

Both came from non-aristocratic 

backgrounds, determined to join the 

nobility, were of the same age and had 

similar democratic ideals, at least till 

1804. Historians have, through his letters, 

noticed his volatile moods, which explain 

his over-reaction and violent anger in 

Ries’ account. In later years, according to 

the accounts of Karl Czerny, Beethoven 

expressed his admiration for Napoleon. His 

music too was influenced by Napoleon’s 

actions, for example, the famous Missa 

Solemnis sees Beethoven insert a sudden 

“war interruption” in the fifth movement of 

the mass. This interruption, characterized 

by drums and trumpets, which play a 

relentless march, has been interpreted by 

many as being related to the wars instigated 

by Napoleon, which had clearly cast a long 

shadow on Beethoven, and his career. 

    If Beethoven still admired Napoleon, 

why couldn’t he publicly acknowledge his 

greatness, you ask. In the Classical Era, 

musicians were entirely dependent on 

patronage, their only source of income. 

This often encumbered free expression of 

ideas and ideals. The Eroica Symphony, 

was premiered under the patronage of 

Prince Lobkowitz, an ardent patriot who 

would readily destroy the French if given 

a chance. It would have been economically 

and politically unwise for Beethoven, then, 

to publicly acknowledge his admiration for 

Napoleon, enemy of the Austrians. 

    Ironically, Beethoven’s greatest commercial 

success was his Battle Symphony celebrating 

Duke Wellington’s conquest of Napoleon’s 

troops, in the Battle of Vitoria in Spain, in 

1813.     Upon Napoleon’s final defeat in Waterloo, 

Beethoven remarked cynically that he 

preferred the “Empire of the Mind” rather 

than that of monarchs and monarchies. 

What had started as an association of respect 

and admiration had ultimately descended 

into one of misgivings, and disillusionment. 

It gave to the world of music, however, 

some of its most memorable pieces. 

Bonaparte “The Eroica”

Pranav Goel describes composer Ludwig van Beethoven’s 

relationship with the French conqueror Napoleon Bonaparte.

“Napoleon understood the spirit of the times, he fought the feudal system and was the 

protector of laws and rights” ---Ludwig Van Beethoven

S audi Crown Prince Mohammed 

bin Salman has consolidated power 

and scuttled many his many rivals 

for the throne with his anti-corruption 

purge, last year in November. Hours after 

the Prince was made the head of a new 

anti-corruption committee, formed on his 

advice, he authorised the arrest of at least 

eleven crown princes and several billionaire 

businessmen, among them the then-Crown 

Prince Mohammed bin Nayef, oldest son 

of King Salman. With the arrest of his 

half-brother, the only real obstacle to his 

ascension of the throne was removed. Also 

among the arrested was Prince Alwaleed 

bin Talal, who appears on a list of the 

fifty richest people on the planet (with 

a net worth of $18 billion). This purge, 

that affected the sprawling Saudi Arabian 

royal family, with its 15,000 members, has 

been a controversial move, with an array 

of political analysts taking one of multiple 

views on the subject. 

    There are a few ways of looking at the 

matter. The most obvious one is that the 

entire crackdown is an effort at removing 

any obstructions to the throne. Indeed, the 

crackdown has been remarkably effective at 

doing so, since Prince Salman is now Crown 

Prince Salman, also the de facto ruler of 

Saudi Arabia. Another important effect of 

the crackdown was that the defence forces, 

the National Guard and Interior Ministry 

are now completely under his control. 

His 81 year-old father’s death, or eventual 

abdication is considered imminent by 

most, making the timing of this crackdown 

strikingly convenient for the Prince. 

    Many also see the move as the Prince’s 

attempt at consolidating his political 

position. It would seem that he has been 

successful in this, too. The move has won 

the young Prince many supporters; among 

them an Arab analyst who sees the purge as 

“shock therapy” for a sclerotic system. 

    Another view is one that is the Prince’s 

own explanation of the purge—that the 

crackdown is just the foundation of a slew 

of forthcoming economic reforms he calls 

‘Vision 2030’. As with any other economic 

reform, millions of Saudis will have to deal 

with hardship as the Prince begins his push 

from Saudi Arabia’s “doomed oil-based 

economy” to one that is less oil-reliant 

and more diverse. Among his reforms 

is a $500 billion plan for a seemingly 

dreamlike 26,500 sq. km industrial zone 

that will harbour a wide range of industries. 

Interestingly, these industries, it has been 

proposed, will be powered completely by 

renewable energy. 
    The Prince’s popularity among the youth 

stems from his promises of social reform, 

his lifting of the 35 year-long ban on 

cinema, promising the ‘return’ of moderate 

Islam, and letting women drive in the face 

of intense conservative opposition. These 

reforms are effective because they keep the 

people happy without promising any actual 

reforms in the fields of human rights or 

political representation. 

    In addition to his agenda of liberalisation, 

Prince Salman is also intent on removing 

the old guard, the only people who actually 

have any power to obstruct his path to the 

throne. In a slew of recent orders, senior 

members of the military were ‘retired’ or 

‘promoted’ to newly created roles. The 

A Royal Purge

Karthik Subbiah analyses the ongoing Saudi Arabian powerplay.
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1994-U.N. Peace
keepers 

in Rwanda 

watch
ed as Hutu slau

ghtered
 more than 

800,000 Tutsi1  .2
010- to

tal d
eath

 count 

of Sudanese c
ivilian

s ris
es to

 300000 due to 

UN apathy and inactio
n 2.2016-a fo

urteen
-

year-
old orphaned girl fr

om Congo seek
ing 

refu
ge in

 the United
 natio

ns gets r
aped by 

her p
rotecto

rs.

The cu
stodian of global p

eace
 is fi

ghting 

a desperate
 battle

 to protect 
its u

tility
, an

d 

from where I
 stan

d - it 
is lo

sing.

Formed with the prodigious hope of 

maintain
ing global order, to

day the UN has 

become nothing more th
an an instru

ment 

of so
ft p

ower a
nd hegemony. Th

is ca
n be 

conclusively proven through four lin
es o

f 

analysis.

Firstl
y, th

e str
ucture o

f United
 Natio

ns 

Security Council 
(UNSC) - the apex 

peace
keeping body of the world is becoming 

dangerously redundant. When this body 

was crea
ted there 

were 
five perm

anent 

members w
ith veto powers a

t their d
isposal. 

This made sense at that time becau
se all 

other c
ountries

 were e
ither c

olonies o
f the 

P5 or had just b
een defea

ted by the Allies
 

in the Second World War. I
f the P5 resi

sted
 

any reso
lution then the others d

idn’t have 

the reso
urces 

to push it through anyway. 

However, n
ow afte

r se
veral 

decad
es o

f its
 

formatio
n, the m

ilita
ry stre

ngth acr
oss th

e 

globe has d
ynamicall

y shifted
 hands. Today 

emerging powers 
like Brazil

, Germ
any, 

India an
d Jap

an have become fo
rces 

to be 

reck
oned with. Any milita

ry decisi
on made 

by them sends rip
ples th

roughout the world. 

Hence it
 only makes se

nse to
 shift th

e sca
les 

of power in
 the Security Council a

lso. Not 

just that hundreds of smaller
 state

s have 

emerged as self-
sustain

ed milita
ry units. 

Though they stil
l can

’t m
atch

 the str
ength 

of the big and mighty; collect
ively they play 

a decisi
ve ro

le in
 maintain

ing the balan
ce 

of power. 
Hence, 

the ten elect
ed non-

perm
anent members 

are 
far 

too little
 to 

fully rep
resen

t th
e m

ilita
ry interes

ts of the 

world. Due to
 this often

 issu
es p

ertai
ning 

to a partic
ular 

country are 
discu

ssed
 in 

the ab
sence o

f the co
ncern

ed natio
n itse

lf. 

Ironicall
y the str

ucture o
f the UNSC is th

e 

antithesis 
of the very democrac

y they try to 

propagate.

This very stru
cture cr

eate
s a b

ase f
or th

e 

seco
nd problem which is t

he ex
ploitati

on 

of power b
y the ru

ling natio
ns. Today a lo

t 

of res
olutions cri

tical
 for th

e benefit of the 

world are 
dismissed

 for th
e sel

fish interes
ts 

of the ones in power. W
e see 

this in the 

case
 of USA blocking reso

lutions cri
tical

 of 

Israe
l. Since 1

972, United
 States

 has c
ast 

its v
eto more th

an 79 tim
es to

 shield Isra
el 

from the Security Council’s 
reso

lutions4. 

Similarl
y, millio

ns of Syrian
s are 

gettin
g 

killed
 and displaced

 fro
m their h

omelan
d 

due to
 the co

ntinued vetoes b
y the Russia 

and China. Even more concern
ing is the 

risin
g dominance of the hidden veto in 

the United
 Natio

ns. A hidden veto is a 

quiet t
hreat 

of using a v
eto in clo

sed-door 

informal sessi
ons. These 

don’t make the 

headlines and hence people believ
e that 

veto is a
 problem of th

e past. 
The U

nited
 

Natio
ns could not act 

in time in the 

Rwandan Genocide in 1994 due to the 

use o
f th

e hidden veto by US and France 

5. Even today issu
es li

ke th
e South China 

Sea, 
etc. 

are 
constan

tly avoided in the 

UNSC in fear 
of invoking the wrath

 of 

the Asian
 supergiant. Similarl

y, w
hen USA 

overste
pped UN authority and attac

ked 

Iraq
 in 2003, they violated

 the UN charter
, 

and the iss
ue was si

destep
ped without an

y 

concrete
 act

ion against th
e U

nited
 States

. 

Becau
se o

f th
is h

egemony of power, t
here 

is growing alie
natio

n within the U
N and 

the formatio
n of what is

 known as t
he ‘O

ne 

World Government’.

Failure of th
e United Nations 

Myanmar

Aarsh Ashdir’s prize-winning Historical Circle Essay, 2017, on the 

UN’s failure in preventing atrocitie
s on the Rohingyas.

The Nowhere Child

The First United Nations Meeting

Another m
ajor indicati

on of U.N. fail
ure 

as a 
peace

keeping force i
s it’s

 the increa
sing 

ineffectiv
eness 

of peace
keeping missio

ns. 

In 1995 Srebrenica 
was declar

ed a “safe
 

zone” by the UN and was given its own 

protecti
on force 

and yet soon after
wards 

8000 Bosnians were 
slau

ghtered
 by the 

Serbian forces 
6. In Sri Lanka, a 

bloody civil 

war la
sted

 for 29 years
 and 40000 death

s 

occurred
 in last 

phrase
 alone when UN 

had declar
ed the te

rrito
ry as a

 safe
 zone7. 

In Darfu
r, th

e United
 Natio

ns an
d Africa

n 

Union Missio
n in Darfu

r (U
NAMID) has 

repeate
dly faile

d to protect 
the civ

ilian
s an

d 

had conceale
d this in

formatio
n until v

ery 

rece
ntly8. These 

examples are 
just a few 

amongst th
e many. Th

e fac
t is t

hat U
N has 

not managed to ach
ieve the very thing it w

as 

crea
ted for – global peace

. Th
e 18 civil wars 

that ar
e happening in the world right now 

are a
 test

ament to the sam
e 9. Furtherm

ore, 

the UN troops who are 
supposed to be 

protecti
ng the rig

hts o
f th

e oppresse
d are

 

seen
 violatin

g them. Over th
e past t

welve 

years
, 103 alle

gatio
ns of sex

ual ex
ploitati

on 

and abuse w
ere 

reported
 in field missio

ns, 

53 perce
nt of which occurred

 afte
r 2016. 

Of th
ese, 

about 300 victim
s are

 as 
young 

as tw
elve 10. And these a

re ju
st th

ose th
at 

have been reported
. This ram

pant abuse 

of power challen
ges the integrity of the 

organizati
on as 

a w
hole a

nd questio
ns its

 

existen
ce. 

However, 
the 

most 
concrete

 and 

fundamental 
reaso

n for its failu
re is the 

changing nature o
f peace

keeping itse
lf. Th

e 

UN was designed to deal 
with interst

ate 

conflicts.
  Th

e 21st ce
ntury brings with it 

a ris
ing role o

f non-stat
e ac

tors in
 global 

warfar
e. Milita

nt groups like ISIS, Al 

Qaeda, PKK and Hezbollah are 
greate

r 

threats
 to global p

eace
 than even the m

ost 

arm
ed and hostile

 natio
ns. The United

 

Natio
ns which has 11000011 and 8 nuclear

 

powers a
t its

 side, st
ill fi

nds its
elf i

nept in 

dealin
g with ISIS which roughly the size 

of a small scale
 America

n universit
y and 

has no more than 30,000 people 12.The 

reaso
n for this is 

that n
one of U.N,’s ta

ctics
 

seem
 to work with them: be it 

economic 

embargoes, 
politic

al isolatio
n or milita

ry 

threat.
 Unlike state

-funded troops, these 

“The 21st century 

brings with it a
 rising 

role of non-state actors 

in global warfare.”
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10 Turning points for Modern India

I was laughed upon infinitely. There was a batch-mate of mine who stuck a photograph of Buzz Lightyear from Toy 

Story on my toye with the words, “To infinity and beyond.” Not many people really fancied math, let alone a math 

magazine. For a second even I paused to think whether the idea of a math magazine would ever work.

But then I saw the rock solid resolve and the quiet confidence of Mr. Anjan Chowdhary. He stood behind his idea 

of this magazine with a supremely calm smile and in his characteristic encouraging manner, he told me not to care 

about the world – a lesson for life that has stuck by me. I have always considered him an exceptional teacher and an 

even greater human being. He had done so much for me and for all the students—I could not let him down. That 

first issue—I did it for him. From thereon, it was up and up. Knowingly or unknowingly, Mr. ANC and Infinity 

had taught me the value of that difficult first step that is the most crucial element in fulfilling dreams.

We were pretty primitive back then, in our size, content, style and readership. I see that a lot of great progress has 

been made and there is an Infinity Society now, which is brilliant. I read a couple of editorials from recent issues 

and I am very happy to see the depth of thought that was reflected in them. The content and presentation seem 

to be significantly better and therefore I would like to extend my deepest congratulations to the entire team of 

Infinity, to Mr ANC and to Chief Editor Abhiraj Lamba.

The Infinity is more than just a math magazine. It is a testimony to the fact that The Doon School celebrates every 

stream of learning and glorifies the conventional as well as the unconventional, consequently producing thinkers 

who boast of unparalleled breadth and ingenuity. It is very heartening to see this having not only survived but also 

bloomed over the years and I wish Infinity and everyone associated with it all the very best for the year and years 

to come.

Letter to the Editor

Akshit BatraEx 158-H ‘09

“To infinity and beyond.”More than a century ago, a peculiar case of a horse 

with abnormal capabilities surfaced. An Arabian stal-

lion, ‘a Hans’, used to stomp out the answers to vari-

ous mathematic problems. It was later discovered that 

the horse was actually taking subconscious non-verbal 

cues from its owner and was indeed no animal savant. 

Ever since, scientists have been cynical and incredu-

lous of claims regarding animals having mathemat-

ical abilities. Now-a-days, such cases are simply treat-

ed as special occurrences or a result of conditioning.

However, recent studies claim that mathematical skills 

are widespread in the animal kingdom. Ranging from 

a three-day-old domestic chick to a black bear, various 

animals are said to have a certain kind of mathemati-

cal ability. Chimpanzees, animals which are said to be 

closely related to humans, have a high aptitude in nu-

merical tests as well. Some animals only possess the sim-

plest of abilities, whereas certain species such as the Tu-

nisian Desert Ants (Cataglyphis fortis) are proficient in 

even the most challenging math topics. These ants tend 

to use mathematical concepts such as geometry and 

arithmetic on a daily basis to find their way back home.

Basic mathematical skills can be found in almost all an-

imals and are used for various purposes such as nav-

igation, mating and hunting. For example, lions have 

a unique way of applying their skills. They choose to 

attack or defend when they come across another pride 

only after comparing their own number with the ene-

my’s. In a specially conducted experiment, a sound of a 

certain number of lions roaring was electronically pro-

duced in front of 5 lionesses; they made an attacking 

move only when they sensed a sound of 3 lions while 

they retreated when the roar was of 5-6 lions combined.

Dogs have a lower mathematical aptitude than most 

of their fellow animals. However, wolves, the par-

ent species of dogs, are ranked considerably high-

er on that list. Dogs can only sense the presence of 

creatures, their abilities not extending to distinguish-

ing between numbers. On the other hand, wolves 

can differentiate between small and large numbers. 

This suggests that domestication of animals may re-

sult in the lowering of their mathematical aptitude.

These studies, along with many others, suggest 

that animals indeed possess mathematical abili-

ties in varying degrees. Perhaps, humans aren’t alone 

in their exploration of the world of mathematics.

Zootopian Math

Tennesen, Michael. “More Animals Seem to Have Some Ability to 

Count.” Scientific American, 1 Sept. 2009

Rowland, Noha. “Helix Magazine.” Math - In Animals?, 14 Oct. 2009

Silver, Katie. “Earth - The Animals That Have Evolved the Ability to 

Count.” BBC, BBC, 26 Aug 2015.

Harshvardhan Agarwal reveals that the entire 

animal kingdom possesses mathematical skills

”The Book of Nature is written in the language of Mathematics” 
—Galileo Galilei

Harshvardhan AgarwalS-Form

The Holocaust, the Bosnian 

Genocide and the Rwandan 

genocide are all examples of 

the worst crime that can be committed 

against humanity. Genocide is the mass 

termination of a certain type of people. 

The term is a combination of the Greek 

term “Genos” (race) and the Latin suffix 

“-cide” (kill). From Alexander the Great 

to the Mughals, genocide has been in 

existence long before the term was coined 

in nineteen forty-three. However, it isn’t 

only the past, it is the present and will 

even, possibly, inevitably, occur in the 

future, and there is unfortunately little 

that we can do about it. 

The reasons due to which genocide takes 

place are particular to the places where it 

happens. However, there is one common 

factor that drives people to commit 

genocide: power. May it be the Nazis or 

the Hutu and the Tutsi tribes of Rwanda 

- each ethnicity or military group wanted 

to prevail over the other. Genocide often 

occurs when a certain country is in a state 

of turmoil, and a person or a group of 

people blame a race for their problems, 

in order to gain control over the country. 

For example, in the case of the Bosnian 

genocide, The Army of Republika Srpska, 

a military group, blamed the Bosnian 

Muslims and Serbs for the crimes that 

were taking place, and began to lead the 

execution of thousands of them. 

The most recent case of genocide has been 

that of the Rohingya, an ethnic people of 

the Indian sub-continent. The Rohingya 

are Muslim, and crossed borders into 

Myanmar a few decades ago, and used 

to live there in small villages. However, 

they began to face severe persecution by 

the Myanmar army and police on account 

of them not being ethnic Burmese. The 

Myanmar government even rejects the 

term ‘Rohingya’ and says instead that 

they should be called ‘Bengalis’ since they 

illegally crossed borders. Their villages 

were burned down, mass executions took 

place and they were sexually assaulted. 

The persecution has been described as an 

“ethnic cleansing” which is not an offence 

under international law; however, it has 

been speculated about whether or not it 

is genocide.
    For something to be classified as 

‘genocide’, it has to meet the definition of 

crime in Article II of the UN’s Genocide 

Convention. It states that genocide is 

any of the following acts committed with 

intent to destroy, in whole or in part, 

a national, ethnical, racial or religious 

group:
(A) Killing members of the group;

(B) Causing serious bodily or mental 

harm to members of the group;

(C) Deliberately inflicting on the group 

conditions of life calculated to bring 

about its physical destruction in whole or 

in part;
(D) Imposing measures intended to 

prevent births within the group;

(E) Forcibly transferring children of the 

group to another group

    The crisis in Myanmar meets at least 

conditions A-C of the criteria above. 

Then why, has the Myanmar government 

repeatedly mentioned that the crisis in 

Myanmar is not genocide, even after the 

mass killings and forced deportations?

The answer lies in Article 1 of the same 

convention.
    It states: "The contracting parties confirm 

that genocide, whether committed in time 

of peace or in time of war, is a crime under 

international law which they undertake to 

prevent and to punish."

    This essentially means that, if something 

is to be classified as ‘genocide’, then the 

147 nations that are part of the convention 

need to agree that they will stop it, even 

by force if necessary. The problem is, 

these countries simply haven’t the appetite 

to invade Myanmar. Moreover, people 

often think of genocide as one huge act 

of violence, like the genocide in Rwanda 

or the gas chambers of Nazi Germany. 

Therefore, the crisis in Myanmar has not 

been termed as ‘genocide’.

    However, although the crisis in Myanmar 

cannot be classified as official genocide, it 

follows the pattern of a modern genocide. 

Years of concerted de-humanization 

campaigns carried out by an oppressive 

government, eventually builds up to mass 

murders in the end. This was the pattern 

in Bosnia and Rwanda, and now so it is 

with Myanmar. 
    On February first, the UN special envoy 

on human rights, based in Myanmar 

stated that the situation in Myanmar 

bears “the hallmarks of genocide”, but she 

couldn’t officially declare it as such until 

the evidence had been weighed and official 

word had been sent out. If a situation is 

defined by the council as genocide, then 

the UN will intervene. This can only 

happen if the conditions of the Genocide 

Convention are met. However, an answer 

is yet to be issued, and the situation in 

Myanmar continues to worsen.

Was It Genocide?

A Political Game of Sorts

Advaita Sood evaluates whether the Rohingya Crisis was a genocide.

A debate on whether rape should be politicized.

To facilitate a better understanding of the issue at 

hand, it is vital to recognize the exact definition of 

the ‘politicization’ of rape. The politicization of rape 

is fundamentally the act of making a political issue out of an 

incident of rape and holding the government answerable for 

failing to prevent the incident, and/or failing to deliver justice 

to the victim. This is, and should be, the role of opposition 

parties - to keep a check on the government and ensure that 

it functions to serve the people. 

However,  political parties - whether they are in the 

opposition or the government - will politicize issues only 

when the public raise their voices against those issues. But 

talking about rape seems to make people uncomfortable, 

out of a certain sense of misplaced prudishness. We tend to 

behave like ostriches - as if such violations could be wished 

away by not talking about them. This is clearly not the case, 

going by the increasing number of rapes reported everyday. 

Our silence on these reports only serves to desensitize the 

public to the shameful act, and normalize rape.  It is therefore 

imperative that there is widespread public protest in order to 

get the political parties to exert pressure on the government. 

To politicize rape, in other words.

As for the political parties, rape should not just be an 

opportunity for political parties to indulge in mutual mud-

slinging in order to score political brownie points. Political 

parties MUST raise a hue and cry over incidences of violation 

of a citizen’s physical and emotional space, by demanding 

When considering the way rape is talked about in 

society, we often ignore the socio-political context 

in which the rape survivor is framed. Media gives 

disproportionate time to the “kangaroo court” that spring up 

on the streets of different cities. Our senses are assaulted by 

images of  mass indignation and the rape survivor and their 

individual or familial struggles to re-adjust to the society is 

almost always ignored. What is worse, the political class of 

our country seeks to (electoral) benefit from the tragedy of 

rape incidents. Rape not only bruises the body physically, 

but has a devastating impact on the societal and economic 

position of the survivor. 

There is a tendency in our times to understand rape merely 

as a display of masculinity or an evidence of male physical 

dominance. The problem with popular discourse around 

sexual crime is that it makes the crime far more potent and 

stigmatized than how we ought to treat it. Its occurences are 

shown- on a loop- as yet another illustration of primitive 

ideas around gender,prevalent in the society. 

Nevertheless, pertaining to the interdependence of the 

power systems mentioned above, rape is simply not confined 

to gender, sexuality or physicality.  It has assumed the role of 

a platform where caste, communal or electoral relations are 

settled. Take for instance, the Kathua rape case in Jammu and 

Kashmir which was used to instil fear in the minds of tribal 

and minority population of the state. What is worse, in that 

instance the barbarity of the crime took a backseat to the 
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9. What is the name of the USA’s Secretary of State?
10. ______ Modi was behind the recently discovered fraud 

case, allegedly worth $2 billion, which took place at the Punjab 

National Bank.11. Who is the ex-President of Zimbabwe that was overthrown 

in a military coup?12. What were the new tax laws in India, introduced by Arun 

Jaitley in June 2017?13. Who is the youngest living President?
14. What is the name of Germany’s Chancellor, thought to be 

the most powerful woman in the world?
15. Who is the current Prince of Saudi Arabia, who has recently 

been trying to introduce reforms to the country’s laws regarding 

women’s rights?

Hints1. Nicholas II
6. Mahathir
11. Mugabe

2. Kennedy
7. Skripal
12. GST

4. Vietcong
9. Pompeo
14. Merkel

3. Kim II-Sung
8. Singapore
13. Macron

5. Fodder
10. Nirav

15. Salman
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Demystify the Enigma!

“Man makes his own history, but he does not make it out of the whole 

cloth; he does not make it out of conditions chosen by himself, but out 

of such as he finds close at hand.”- Karl Marx

Editorial 
Board

The Circle 10T he Holocaust, the Bosnian 

Genocide and the Rwandan 

genocide are all examples of 

the worst crime that can be committed 

against humanity. Genocide is the mass 

termination of a certain type of people. 

The term is a combination of the Greek 

term “Genos” (race) and the Latin suffix 

“-cide” (kill). From Alexander the Great 

to the Mughals, genocide has been in 

existence long before the term was coined 

in nineteen forty-three. However, it isn’t 

only the past, it is the present and will 

even, possibly, inevitably, occur in the 

future, and there is unfortunately little 

that we can do about it. 
The reasons due to which genocide takes 

place are particular to the places where it 

happens. However, there is one common 

factor that drives people to commit 

genocide: power. May it be the Nazis or 

the Hutu and the Tutsi tribes of Rwanda 

- each ethnicity or military group wanted 

to prevail over the other. Genocide often 

occurs when a certain country is in a state 

of turmoil, and a person or a group of 

people blame a race for their problems, 

in order to gain control over the country. 

For example, in the case of the Bosnian 

genocide, The Army of Republika Srpska, 

a military group, blamed the Bosnian 

Muslims and Serbs for the crimes that 

were taking place, and began to lead the 

execution of thousands of them. 

The most recent case of genocide has been 

that of the Rohingya, an ethnic people of 

the Indian sub-continent. The Rohingya 

are Muslim, and crossed borders into 

Myanmar a few decades ago, and used 

to live there in small villages. However, 

they began to face severe persecution by 

the Myanmar army and police on account 

of them not being ethnic Burmese. The 

Myanmar government even rejects the 

term ‘Rohingya’ and says instead that 

they should be called ‘Bengalis’ since they 

illegally crossed borders. Their villages 

were burned down, mass executions took 

place and they were sexually assaulted. 

The persecution has been described as an 

“ethnic cleansing” which is not an offence 

under international law; however, it has 

been speculated about whether or not it 

is genocide.    For something to be classified as 

‘genocide’, it has to meet the definition of 

crime in Article II of the UN’s Genocide 

Convention. It states that genocide is 

any of the following acts committed with 

intent to destroy, in whole or in part, 

a national, ethnical, racial or religious 

group:(A) Killing members of the group;

(B) Causing serious bodily or mental 

harm to members of the group;

(C) Deliberately inflicting on the group 

conditions of life calculated to bring 

about its physical destruction in whole or 

in part;(D) Imposing measures intended to 

prevent births within the group;

(E) Forcibly transferring children of the 

group to another group
    The crisis in Myanmar meets at least 

conditions A-C of the criteria above. 

Then why, has the Myanmar government 

repeatedly mentioned that the crisis in 

Myanmar is not genocide, even after the 

mass killings and forced deportations?

The answer lies in Article 1 of the same 

convention.    It states: "The contracting parties confirm 

that genocide, whether committed in time 

of peace or in time of war, is a crime under 

international law which they undertake to 

prevent and to punish."
    This essentially means that, if something 

is to be classified as ‘genocide’, then the 

147 nations that are part of the convention 

need to agree that they will stop it, even 

by force if necessary. The problem is, 

these countries simply haven’t the appetite 

to invade Myanmar. Moreover, people 

often think of genocide as one huge act 

of violence, like the genocide in Rwanda 

or the gas chambers of Nazi Germany. 

Therefore, the crisis in Myanmar has not 

been termed as ‘genocide’.
    However, although the crisis in Myanmar 

cannot be classified as official genocide, it 

follows the pattern of a modern genocide. 

Years of concerted de-humanization 

campaigns carried out by an oppressive 

government, eventually builds up to mass 

murders in the end. This was the pattern 

in Bosnia and Rwanda, and now so it is 

with Myanmar.     On February first, the UN special envoy 

on human rights, based in Myanmar 

stated that the situation in Myanmar 

bears “the hallmarks of genocide”, but she 

couldn’t officially declare it as such until 

the evidence had been weighed and official 

word had been sent out. If a situation is 

defined by the council as genocide, then 

the UN will intervene. This can only 

happen if the conditions of the Genocide 

Convention are met. However, an answer 

is yet to be issued, and the situation in 

Myanmar continues to worsen.

Was It Genocide?

A Political Game of Sorts

Advaita Sood evaluates whether the Rohingya Crisis was a genocide.

A debate on whether rape should be politicized.
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T o facilitate a better understanding of the issue at 

hand, it is vital to recognize the exact definition of 

the ‘politicization’ of rape. The politicization of rape 

is fundamentally the act of making a political issue out of an 

incident of rape and holding the government answerable for 

failing to prevent the incident, and/or failing to deliver justice 

to the victim. This is, and should be, the role of opposition 

parties - to keep a check on the government and ensure that 

it functions to serve the people. 

However,  political parties - whether they are in the 

opposition or the government - will politicize issues only 

when the public raise their voices against those issues. But 

talking about rape seems to make people uncomfortable, 

out of a certain sense of misplaced prudishness. We tend to 

behave like ostriches - as if such violations could be wished 

away by not talking about them. This is clearly not the case, 

going by the increasing number of rapes reported everyday. 

Our silence on these reports only serves to desensitize the 

public to the shameful act, and normalize rape.  It is therefore 

imperative that there is widespread public protest in order to 

get the political parties to exert pressure on the government. 

To politicize rape, in other words.

As for the political parties, rape should not just be an 

opportunity for political parties to indulge in mutual mud-

slinging in order to score political brownie points. Political 

parties MUST raise a hue and cry over incidences of violation 

of a citizen’s physical and emotional space, by demanding 

that the perpetrators be brought to justice, and the victim be 

protected, shielded and helped - clinically and socially. 

What does this mean?  This can only happen when such 

crimes are politicized: when society is made to understand 

that there is a greater culprit than just the perpetrator. The 

incumbent party needs to be brought to task for its lack 

of action towards addressing the problem, which makes it 

complicit. This complicity means that the government is 

also in part responsible for the crime because it did not do 

anything to prevent it. Politicizing rape should happen and 

needs to happen, for any true change to be brought about. 

This will be possible  only when there is enough oppositional 

pressure.  It is only when citizens are made aware of the 

government’s complicity in the crime - deliberate or due to 

apathy - will there be public pressure. When there is public 

pressure, governments are forced to institute change, to 

ensure they remain in power.

The opposition to this argument would say that 

politicization changes the direction of anger away from the 

perpetrator. However, when the fault is of the government’s 

as well, politicization ensures justice is properly served, with 

anger directed at all guilty actors, not only the perpetrator. 

Furthermore, this anger is now put to far better use, where 

it can lead to long-lasting, systemic change. Politicization, 

therefore, directs anger where it needs to go: not only at the 

perpetrator but also at the government. 

W hen considering the way rape is talked about in 

society, we often ignore the socio-political context 

in which the rape survivor is framed. Media gives 

disproportionate time to the “kangaroo court” that spring up 

on the streets of different cities. Our senses are assaulted by 

images of  mass indignation and the rape survivor and their 

individual or familial struggles to re-adjust to the society is 

almost always ignored. What is worse, the political class of 

our country seeks to (electoral) benefit from the tragedy of 

rape incidents. Rape not only bruises the body physically, 

but has a devastating impact on the societal and economic 

position of the survivor. 
There is a tendency in our times to understand rape merely 

as a display of masculinity or an evidence of male physical 

dominance. The problem with popular discourse around 

sexual crime is that it makes the crime far more potent and 

stigmatized than how we ought to treat it. Its occurences are 

shown- on a loop- as yet another illustration of primitive 

ideas around gender,prevalent in the society. 

Nevertheless, pertaining to the interdependence of the 

power systems mentioned above, rape is simply not confined 

to gender, sexuality or physicality.  It has assumed the role of 

a platform where caste, communal or electoral relations are 

settled. Take for instance, the Kathua rape case in Jammu and 

Kashmir which was used to instil fear in the minds of tribal 

and minority population of the state. What is worse, in that 

instance the barbarity of the crime took a backseat to the 

political implications of the episode. 

Politicising rape in such cases practically gives a platform 

for leaders to justify rape in terms of the context they 

provide. It gives them the opportunity to not project rape 

as it should be- within the prospect of gender inequality and 

the imposition of patriarchy. Rape, in its political version, 

is utilized to foment trouble, mobilize communities, and 

garner short-term gains. 
Consider the mirror image of the same process; the 

perpetrators of the crime are exalted as heroes of their 

community, and the action itself is glorified. It becomes a 

mean for a group to achieve its ends in the society. True, 

such moments of celebration are countered by other civil 

society initiatives, such as “Not in My Name” protest. But in 

a more localized context, the crime has already had its desired 

impact; desired by the perpetrators who, again, thanks to the 

socio-political context of the episode get away with for their 

transgressions. In the end, what remains imperative for us to deliberate, 

is not why a concept such as rape even exists in the status-

quo we live in, but if rape should actually be taken in terms 

more than just those of sexual disparity and exploitation? Is a 

practice as immoral and deplorable as rape worthy enough to 

sway the public against each other or lead to mass hysteria? 

Should rape, simply be left as rape, or does it deserve to 

control the political helm of a nation such as ours?

The Debate

- Karan Sampath

- Vikram Jain 
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Composers of the Classical Era often 

had to live under chafing penury. 

Many had to fight their way up 

from the lowest rungs of society to establish 

themselves. The arrogant and ambitious 

Ludwig van Beethoven looked down upon 

such social barriers, and thought of them as 

an impediment in achieving true greatness 

and democracy. He aspired for a high social 

status himself, wanting to marry into the 

aristocracy. So, it is hardly s surprise that 

Napoleon Bonaparte, the then-First Consul, 

who had spread his democratic ideals over 

much of Europe, winning the hearts of the 

common European, had also won the heart 

of Beethoven. Napoleon’s commitment 

to the ideals of the Enlightenment, his 

anti-monarchy stance, and especially his 

ascent from a humble background, greatly 

appealed to Beethoven, for he, too, desired 

freedom from an oppressively rigid social 

structure.
    At Heiligenstadt, a country retreat, 

Beethoven became increasingly frustrated 

with his growing deafness, expressed in a 

letter to his brothers. But, despite failing 

ears, he decided to fulfill his life’s purpose- 

to write music. On the recommendation 

of General Bernadotte, the then-French 

ambassador to Austria, Beethoven decided 

to express his admiration for Napoleon 

through a grand symphony. In the early 

19th century, huge orchestral works were 

usually performed as background music 

at royal gatherings, as pure entertainment 

for the aristocracy. However, the idea of a 

symphony celebrating the embodiment of 

the anti-monarchist revolution marked an 

obvious departure from this role of music. 

This symphony for Napolean was also to 

be a medium that would express the inner 

roiling of Beethoven’s tormented mind, and 

his fight against overwhelming odds as a 

hero. 
    In 1805, however, Beethoven’s Third 

Symphony, originally dedicated to 

Bonaparte was renamed the “Sinfonia 

Eroica” (meaning ‘heroic symphony’), after 

Napoleon declared himself the Emperor 

of the French, in 1804. According to 

Ferdinand Ries, his secretary, Beethoven 

was devastated at the thought that the 

infallible Napoleon had given in to his 

ambitions and had gone back on the very 

ideals that had defined his life till then. 

He had, like a ‘common mortal’, become 

corrupted by power- he had become just 

another “tyrant”. In a burst of anger, the 

disillusioned Beethoven violently scratched 

out ‘Bonaparte’ from the cover page of his 

score.
    In Napoleon’s invasion of Vienna in 1805 

and 1809, Beethoven experienced firsthand 

the tyranny of Napoleon’s Grand Army. He, 

too, suffered inflation, shortage of food, 

and exploitative military rule. Rumor goes 

that he hid in his brother’s basement to 

protect his failing ears from the earsplitting 

sounds of heavy bombardment and intense 

shelling, which greatly disturbed his 

career. Most significantly, the 1805 Siege 

of Vienna, interrupted the première of his 

only opera and what is probably his most 

challenging creation, Fidelio (Opus 72), 

thwarting the opera’s success. 

    At this point, one might think that a 

relationship of respect had been broken 

forever. The truth, however, is far more 

complicated. It is very probable that 

Beethoven held himself equal to Napoleon. 

Both came from non-aristocratic 

backgrounds, determined to join the 

nobility, were of the same age and had 

similar democratic ideals, at least till 

1804. Historians have, through his letters, 

noticed his volatile moods, which explain 

his over-reaction and violent anger in 

Ries’ account. In later years, according to 

the accounts of Karl Czerny, Beethoven 

expressed his admiration for Napoleon. His 

music too was influenced by Napoleon’s 

actions, for example, the famous Missa 

Solemnis sees Beethoven insert a sudden 

“war interruption” in the fifth movement of 

the mass. This interruption, characterized 

by drums and trumpets, which play a 

relentless march, has been interpreted by 

many as being related to the wars instigated 

by Napoleon, which had clearly cast a long 

shadow on Beethoven, and his career. 

    If Beethoven still admired Napoleon, 

why couldn’t he publicly acknowledge his 

greatness, you ask. In the Classical Era, 

musicians were entirely dependent on 

patronage, their only source of income. 

This often encumbered free expression of 

ideas and ideals. The Eroica Symphony, 

was premiered under the patronage of 

Prince Lobkowitz, an ardent patriot who 

would readily destroy the French if given 

a chance. It would have been economically 

and politically unwise for Beethoven, then, 

to publicly acknowledge his admiration for 

Napoleon, enemy of the Austrians. 

    Ironically, Beethoven’s greatest commercial 

success was his Battle Symphony celebrating 

Duke Wellington’s conquest of Napoleon’s 

troops, in the Battle of Vitoria in Spain, in 

1813. 
    Upon Napoleon’s final defeat in Waterloo, 

Beethoven remarked cynically that he 

preferred the “Empire of the Mind” rather 

than that of monarchs and monarchies. 

What had started as an association of respect 

and admiration had ultimately descended 

into one of misgivings, and disillusionment. 

It gave to the world of music, however, 

some of its most memorable pieces. 

Bonaparte “The Eroica”

Pranav Goel describes composer Ludwig van Beethoven’s 

relationship with the French conqueror Napoleon Bonaparte.

“Napoleon understood the spirit of the times, he fought the feudal system and was the 

protector of laws and rights” ---Ludwig Van Beethoven

Saudi Crown Prince Mohammed 

bin Salman has consolidated power 

and scuttled many his many rivals 

for the throne with his anti-corruption 

purge, last year in November. Hours after 

the Prince was made the head of a new 

anti-corruption committee, formed on his 

advice, he authorised the arrest of at least 

eleven crown princes and several billionaire 

businessmen, among them the then-Crown 

Prince Mohammed bin Nayef, oldest son 

of King Salman. With the arrest of his 

half-brother, the only real obstacle to his 

ascension of the throne was removed. Also 

among the arrested was Prince Alwaleed 

bin Talal, who appears on a list of the 

fifty richest people on the planet (with 

a net worth of $18 billion). This purge, 

that affected the sprawling Saudi Arabian 

royal family, with its 15,000 members, has 

been a controversial move, with an array 

of political analysts taking one of multiple 

views on the subject. 

    There are a few ways of looking at the 

matter. The most obvious one is that the 

entire crackdown is an effort at removing 

any obstructions to the throne. Indeed, the 

crackdown has been remarkably effective at 

doing so, since Prince Salman is now Crown 

Prince Salman, also the de facto ruler of 

Saudi Arabia. Another important effect of 

the crackdown was that the defence forces, 

the National Guard and Interior Ministry 

are now completely under his control. 

His 81 year-old father’s death, or eventual 

abdication is considered imminent by 

most, making the timing of this crackdown 

strikingly convenient for the Prince. 

    Many also see the move as the Prince’s 

attempt at consolidating his political 

position. It would seem that he has been 

successful in this, too. The move has won 

the young Prince many supporters; among 

them an Arab analyst who sees the purge as 

“shock therapy” for a sclerotic system. 

    Another view is one that is the Prince’s 

own explanation of the purge—that the 

crackdown is just the foundation of a slew 

of forthcoming economic reforms he calls 

‘Vision 2030’. As with any other economic 

reform, millions of Saudis will have to deal 

with hardship as the Prince begins his push 

from Saudi Arabia’s “doomed oil-based 

economy” to one that is less oil-reliant 

and more diverse. Among his reforms 

is a $500 billion plan for a seemingly 

dreamlike 26,500 sq. km industrial zone 

that will harbour a wide range of industries. 

Interestingly, these industries, it has been 

proposed, will be powered completely by 

renewable energy. 

    The Prince’s popularity among the youth 

stems from his promises of social reform, 

his lifting of the 35 year-long ban on 

cinema, promising the ‘return’ of moderate 

Islam, and letting women drive in the face 

of intense conservative opposition. These 

reforms are effective because they keep the 

people happy without promising any actual 

reforms in the fields of human rights or 

political representation. 

    In addition to his agenda of liberalisation, 

Prince Salman is also intent on removing 

the old guard, the only people who actually 

have any power to obstruct his path to the 

throne. In a slew of recent orders, senior 

members of the military were ‘retired’ or 

‘promoted’ to newly created roles. The 

commanders of the Army and Air Force 

were replaced with younger leaders. This 

move could indicate a potential shift in 

the Yemen policy. These younger leaders, 

including a rare woman appointment, will 

be loyal to Prince Salman and support his 

‘Vision 2030’ policy, unquestioningly. 

   Many spot hypocrisy in the Prince’s 

behaviour, as he himself makes extravagant 

buys. Among them are the $500 million 

Pegasus Yacht, a $450 million Da Vinci 

painting ‘Salvator Mundi’, and the $300 

million Chateau Louis XIV – the world’s 

most expensive residence. Some say that 

these are legitimate purchases, not any 

different from what the normal Crown 

Prince would buy. Members of the 

royal family who have supposedly made 

their money from legitimate sources are 

overjoyed by this crackdown on corrupt 

individuals. 
    Prince Salman is sending a mixed 

message, inconsistent with his agenda 

of social and economic reforms. With 

Middle East political analysts watching his 

every move, he has to be more self-aware. 

There is no doubt that there is urgent need 

for reforms in the country’s all too oil 

dependent economy. Only time will tell 

whether the Prince intends to make good 

on his numerous promises; it may also take 

years for the full outcome of the Prince’s 

anti-corruption purge to be fully known. 

    For now, the stage is set for Prince Salman 

to take the Saudi throne.  

A Royal Purge
Karthik Subbiah analyses the ongoing Saudi Arabian powerplay.
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1994-U.N. Peacekeepers in Rwanda 

watched as Hutu slaughtered more than 

800,000 Tutsi1  .2010- total death count 

of Sudanese civilians rises to 300000 due to 

UN apathy and inaction 2.2016-a fourteen-

year-old orphaned girl from Congo seeking 

refuge in the United nations gets raped by 

her protectors.
The custodian of global peace is fighting 

a desperate battle to protect its utility, and 

from where I stand - it is losing.

Formed with the prodigious hope of 

maintaining global order, today the UN has 

become nothing more than an instrument 

of soft power and hegemony. This can be 

conclusively proven through four lines of 

analysis.
Firstly, the structure of United Nations 

Security Council (UNSC) - the apex 

peacekeeping body of the world is becoming 

dangerously redundant. When this body 

was created there were five permanent 

members with veto powers at their disposal. 

This made sense at that time because all 

other countries were either colonies of the 

P5 or had just been defeated by the Allies 

in the Second World War. If the P5 resisted 

any resolution then the others didn’t have 

the resources to push it through anyway. 

However, now after several decades of its 

formation, the military strength across the 

globe has dynamically shifted hands. Today 

emerging powers like Brazil, Germany, 

India and Japan have become forces to be 

reckoned with. Any military decision made 

by them sends ripples throughout the world. 

Hence it only makes sense to shift the scales 

of power in the Security Council also. Not 

just that hundreds of smaller states have 

emerged as self-sustained military units. 

Though they still can’t match the strength 

of the big and mighty; collectively they play 

a decisive role in maintaining the balance 

of power. Hence, the ten elected non-

permanent members are far too little to 

fully represent the military interests of the 

world. Due to this often issues pertaining 

to a particular country are discussed in 

the absence of the concerned nation itself. 

Ironically the structure of the UNSC is the 

antithesis of the very democracy they try to 

propagate.
This very structure creates a base for the 

second problem which is the exploitation 

of power by the ruling nations. Today a lot 

of resolutions critical for the benefit of the 

world are dismissed for the selfish interests 

of the ones in power. We see this in the 

case of USA blocking resolutions critical of 

Israel. Since 1972, United States has cast 

its veto more than 79 times to shield Israel 

from the Security Council’s resolutions4. 

Similarly, millions of Syrians are getting 

killed and displaced from their homeland 

due to the continued vetoes by the Russia 

and China. Even more concerning is the 

rising dominance of the hidden veto in 

the United Nations. A hidden veto is a 

quiet threat of using a veto in closed-door 

informal sessions. These don’t make the 

headlines and hence people believe that 

veto is a problem of the past. The United 

Nations could not act in time in the 

Rwandan Genocide in 1994 due to the 

use of the hidden veto by US and France 

5. Even today issues like the South China 

Sea, etc. are constantly avoided in the 

UNSC in fear of invoking the wrath of 

the Asian supergiant. Similarly, when USA 

overstepped UN authority and attacked 

Iraq in 2003, they violated the UN charter, 

and the issue was sidestepped without any 

concrete action against the United States. 

Because of this hegemony of power, there 

is growing alienation within the UN and 

the formation of what is known as the ‘One 

World Government’.

Failure of the United 

Nations in Myanmar

Aarsh Ashdir’s prize-winning Historical Circle Essay, 2017, on the 

UN’s failure in preventing atrocities on the Rohingyas.

The Nowhere Child

The First United Nations Meeting

Another major indication of U.N. failure 

as a peacekeeping force is it’s the increasing 

ineffectiveness of peacekeeping missions. 

In 1995 Srebrenica was declared a “safe 

zone” by the UN and was given its own 

protection force and yet soon afterwards 

8000 Bosnians were slaughtered by the 

Serbian forces 6. In Sri Lanka, a bloody civil 

war lasted for 29 years and 40000 deaths 

occurred in last phrase alone when UN 

had declared the territory as a safe zone7. 

In Darfur, the United Nations and African 

Union Mission in Darfur (UNAMID) has 

repeatedly failed to protect the civilians and 

had concealed this information until very 

recently8. These examples are just a few 

amongst the many. The fact is that UN has 

not managed to achieve the very thing it was 

created for – global peace. The 18 civil wars 

that are happening in the world right now 

are a testament to the same 9. Furthermore, 

the UN troops who are supposed to be 

protecting the rights of the oppressed are 

seen violating them. Over the past twelve 

years, 103 allegations of sexual exploitation 

and abuse were reported in field missions, 

53 percent of which occurred after 2016. 

Of these, about 300 victims are as young 

as twelve 10. And these are just those that 

have been reported. This rampant abuse 

of power challenges the integrity of the 

organization as a whole and questions its 

existence. 
However, the most concrete and 

fundamental reason for its failure is the 

changing nature of peacekeeping itself. The 

UN was designed to deal with interstate 

conflicts.  The 21st century brings with it 

a rising role of non-state actors in global 

warfare. Militant groups like ISIS, Al 

Qaeda, PKK and Hezbollah are greater 

threats to global peace than even the most 

armed and hostile nations. The United 

Nations which has 11000011 and 8 nuclear 

powers at its side, still finds itself inept in 

dealing with ISIS which roughly the size 

of a small scale American university and 

has no more than 30,000 people 12.The 

reason for this is that none of U.N,’s tactics 

seem to work with them: be it economic 

embargoes, political isolation or military 

threat. Unlike state-funded troops, these 

non-state military wings are provided with 

extensive financial and technical assistance 

from offshore accounts and untraceable 

bogus organizations. Armed with their 

anonymity and lack of accountability, they 

destabilize countries from within and slowly 

spread fear across the nation. Very recently 

the Lebanese prime minister was made 

to resign under the threat of Hezbollah 

(Islamic terrorist group)*. Incidents like 

these are increasing in number and scale.

The perpetrators of war are changing and 

UN has no way of dealing with them. 

Hence the UN is increasingly becoming 

a thing of the past. It has often failed in 

dealing with conflict involving states and 

has almost always failed in dealing with 

conflicts involving non-state entities. 

Furthermore, its poor structure has led to 

the abuse of power, lack of representation 

and delayed action.

The world needs a body which can adapt 

to the changing problems of 21st Century 

and one which is free from the clutches of 

the West. Evolution is necessary or what 

happened to the Rohingyas would be a 

mere beginning of the dystopia that would 

follow.

“The 21st century 

brings with it a rising 

role of non-state actors 

in global warfare.”

Essay

The Circle 10

10 Spring Edition

implementation 
of gst

demonetizationdemolition of 
babri masjid

indira gandhi’s 
assassinationemergency 

declared

08

2016

1984

1992

1975-77

2017
10

09

07

06

03

1950

1959

1952

1971

194701

02

04

05

The Partition 
of India

Enactment of 
the Constitution 

of India

first general 
electionsdalai lama 

takes refuge

east pakistan’s 
partition

10 Turning points for Modern India

The Circle 10

10 Spring Edition

A Saffron 

Sweep?
Ranvijay Singh writes on the results 

of numerous state elections and their 

ramifications for the BJP government.

At the time of writing this piece - 72 

hours after the results of the recently-

concluded Karnataka Assembly 

elections were announced - the dust is yet 

to settle on the fractured verdict  where the 

BJP has emerged as a single largest party, 

but well below the half way mark, while 

the Congress, though its tally reduced, has 

improved upon its vote share in the state. 

The run-up to the elections was lowbrow 

and  acrimonious, a norm in recent times. 

As multiple commentators have noted with 

some dismay, issues of livelihood, agrarian 

distress and indiscriminate mining got 

shafted for empty rhetoric around religious 

identity of Lingayats and communally-

charged brow beating, along with irrelevant 

references to ability of individuals to speak 

in Hindi in the non-Hindi speaking state.  

The BJP’s desperation was evident in its 

exhortation that Karnataka would be its 

gateway to the South. It is tempting to see 

the results as a validation of BJP’s efforts in 

the state and the undiminished popularity 

of PM Narendra Modi. The election 

“victory” comes close on the heels of recent 

victories in the Northeast, which took the 

tally of BJP-ruled states to 21. Congress too 

was no less desperate. Karnataka, after all, 

was the only electorally significant state that 

it held in the country and its incumbent 

Chief Minister, Siddaramaiah was given a 

free reign to run the election preparation, 

almost uncharacteristic of the Congress. 

    Ever since the 2014 General Elections,  

BJP, under the leadership of Modi and its 

national president, Amit Shah, have been 

working on  a self-fulfilling prophecy 

of  “Congress-mukt Bharat”.  Its parent 

organization, the Rashtriya Swayamsevak 

Sangh (RSS) too has been increasing 

its shakha footprint across the country, 

especially in the five Southern states. BJP 

suffers from a lasting stereotype about 

being a Hindi belt, bania-brahmin party, 

epithets it is keen on shedding. With a 

tremendous machinery that backs their 

ambitions, BJP has resorted to all the tricks 

in town to win state elections and often 

used its considerable resources to cobble 

up post-poll alliances in direct subversion 

of the popular mandate, witnessed  in 

Goa, Meghalaya or Manipur. In the linear 

and simple narratives that assail us in 

mainstream and social media platforms, the 

results of 2019 general elections seem to be 

a foregone conclusion. The holding of these 

elections seems a mere formality.

    Yet, a closer look at these elections have a 

different story to tell. Take for instance BJP’s 

much-celebrated victories in the Northeast. 

Northeastern states have often voted for the 

political party in power in Delhi, with the 

notable exception of Tripura. It must be said 

at the outset that besides the BJP victory 

in Tripura, not much is remarkable about 

its performance in the region. Available 

data from the Election Commission and 

CSDS-Lokniti show that even there, BJP’s 

margin of victory over the CPI(M)-led Left 

Front was wafer thin. A general sense of 

ennui or electoral fatigue may explain the 

electoral outcome in Tripura; the BJP fared 

discernibly worse than the Congress in the 

adjoining states. Simultaneously, the party 

had to suffer embarrassing losses in BJP-

ruled by-elections in Rajasthan, Madhya 

Pradesh and Uttar Pradesh. The losses in 

Gorakhpur and Phulpur (in UP) stung 

further because these were Parliamentary 

seats vacated by the incumbent UP CM, 

Yogi Adityanath and Deputy CM not so 

long back. The assembly seats in Mungaoli 

and Kolaras (the parliamentary seat in 

Western MP, held by Jyotiraditya Scindia) 

was made into a prestige issue by the MP 

CM, Shivraj Singh Chauhan. He camped 

in the two assembly seats along with his top 

ministers, yet the seats could not be wrested 

from the Congress. 

    In Karnataka too, the BJP’s supposed 

victory leaves much to be desired. An 

incumbent Congress managed to do better 

in the vote share and in the unlikely scenario 

that Congress and JD(S) would have struck 

a pre-poll alliance, they would have won 

over 150 seats in the 225 assembly seats. The 

Karnataka Governor, who was formerly the 

Finance Minister in the Narendra Modi- 

Gujarat government, invited Yeddyurappa 

to swear in as the Chief Minister despite 

having signed assurances from 115 elected 

legislators of Congress- JD(S) alliance. 

These are ominous signs for a democracy 

where constitutional institutions are 

continuously being undermined in favor of 

the ruling dispensation at the Centre. It is 

remarkable how in the past four years, the 

BJP has doggedly reduced the judiciary, the 

defense forces and the university campus in 

its pursuit for a one-party democracy. 

    And yet, for all those who cherish 

democracy, there is hope. Following the 

Governor’s invitation to Yeddyurappa to 

form the government, the Cong-JDS took 

the case to the Supreme Court. Following 

a series of dramatic developments, and 

the SC’s order that the newly-formed 

government would have to face a floor 

test on May 18th, the ministry resigned 

hours before the vote. The Governor had 

no option but to invite the Cong-JDS 

alliance to form the government, where 

JDS leader HD Kumaraswamy staked the 

claim to form the government in alliance 

with the Congress.  So there is now reason 

to believe that a joint opposition can stop 

BJP’s juggernaut in its track although the 

task is an uphill one. 

Over the past few years, The Circle has held the exciting record of being compiled, designed, and printed on the eve 

of its date of publishing. Much to the amusement of other Editors-in-Chief and the dismay of our own Master-in-

Charge, the nature of the publication is such that it is brought out after relatively long intervals. For fear of turning 

this editorial into a letter of justification, we will not waste much space providing a reason for The Circle being so. 

Nevertheless, it would be folly not to acknowledge the key belief of the Editorial Board that gives rise to this kind 

of intermittent publishing, which is that a voice must be raised when it is needed. We think therefore, it would be 

equally foolish and even vain to come out with an issue when there is little to be addressed. 

    Coming out with an issue of The Circle is a unique and satisfying experience. The range of editorial boards that 

the two of us are a part of allows us an insight into the process of bringing out each publication. With this insight 

we tell you that The Circle is perhaps the most mercurial. It goes through the most changes, scraps the most articles, 

redesigns itself at least twice. But to paraphrase an old maxim, international and political affairs wait for no man. 

The beauty of bringing out such a publication is perhaps this fact itself. This term’s issue contains a variegated array 

of articles covering Indian and international current affairs, accompanied by several that are historically themed. 

With a segment focusing on sexual harassment and rape and a close look at the current and future political milieu 

of India, we hope this term’s issue is as relevant as you desire it to be.

Kanishkh Kanodia and Armaan Verma

Editors-in-Chief

Editorial

The Inner Circle

Who will give Modi a 

formidable opposition 

in the 2019 General 

elections?
“It has to be a Congress-

spearheaded coalition with 

multiple regional parties 

including all the leaders who 

came for H. D. Kumaraswamy’s 

swearing in.”

-Karan Sampath

“A coalition -- maybe, 

else I do not see a strong 

opposition.”

-Mr. Manu Mehrotra`

“Definitely, a united 

opposition. Dalit/Bahujan 

forces will throw their might 

behind the Congress too.”

-Ms. Priyanka Bhattacharya

“My hope and dream is a 

grand coalition of SP, BSP, 

RJD, and the left parties. 

Let’s leave Congress out of 

this one.”

-Ms. Purnima Dutta

“I think it’ll be Sonia 

Gandhi who will float a 

UPA-3, and the prime 

ministerial candidate will 

be Rahul Gandhi.”

-Ranvijay Singh
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Would you believe me if I said that getting beaten 
up by two thugs outside a bar could make you an in-
spiring mathematical genius?  Sounds unrealistic, but 
this is what made Jason Padgett the man he is today.
Being nonchalant about getting good grades in school, 
Jason and studies never really went together, especially 
because he loathed maths. While in college, Jason spent 
most of his time attending parties and hanging out with 
friends. As described by Jason in one of his TED talks, 
he felt that ‘his life was a mile wide but only an inch 
deep’. While picking up a friend from a bar, Jason faced 
two thugs who started beating him mercilessly. Jason 
says that at this point he saw a flash of bright light and 
was unaware of what was happening, similar to what 
boxers feel like when they get knocked out. The next 
thing he knew, he was in a hospital, suffering from a con-
cussion and a bruised kidney. This was the point where 
Jason’s ‘relaxed’ life took one of its most dramatic turns.
When Jason woke up the next morning, everything 
seemed different to him. He says he saw things in 
stop-action frames, like individual discrete pictures 
connected by a line. Bright light seemed amplified to 

him and the jagged edg-
es of these picture frames 
created an elegant pattern 
which mesmerised him. 
He saw his hands and 
drew pictures of them 
and noticed that they weren’t smooth but were rough 
and contained irregular edges which can be described by 
the polar integral. Jason started describing this to people 
and was entranced by how he saw the world differently. 
However, his major discovery came when one day his 
daughter, Megan, asked him how the television worked. 
He told her that the television contained rectangular 
pixels that had the capability to change colour and that’s 
how one could see things on television. At that point, an 
advertisement which showed the letter ‘O’ got screened 
and out of curiosity, Megan asked her dad how the rect-
angular pixels had managed to create a circle. That’s when 
Padgett realised that even after shrinking the size of the 
pixels to infinity a circle couldn’t be created, it would 
have jagged edges and hence, a perfect circle could not 
be made. Jason was then suffering from agoraphobia (ir-
rational fear of public spaces) and began to isolate him-
self. Jason started drawing pictures and realised that they 
explained some advanced physics concepts like the big 
squeeze theorem. He was fascinated and wondered how 
he had failed to see all of that earlier. He began to learn 
maths again and is currently inspiring young achievers. 
One can surely say that Jason was ‘struck by genius’.

The Man Who 
Knew… Nothing

Padgett, Jason. “How Math Saved My Life | Jason Padgett.” YouTube, YouTube, 1 Nov. 2016.

Agam Bhatia pens down the story of Jason Padgett 

whose injury transformed his world Agam Bhatia

B-Form

Math Hacks

This is a very simple mental trick in which one just has 
to multiply the number by 10 and then divide it by 2. 
For example, 459274 multiplied by 5 would be 459274 
divided by 2 into 10.
459274 * 5
= 459274 * 10/2
= 229637 * 10
= 2296370

The Digit Sum Method for 
Checking
Firstly, it is necessary to know what a digit sum is (Note 
that a digit sum must be a single digit). To calculate it, 
one keeps on adding the digits of a number until a single 
digit is obtained, for example the digit sum of 93 is 3, as 
9+3=12 and 1+2 (from the digits of 12 thus obtained) = 
3. To use this method, one calculates the digit sums of 
the numbers supposed to undergo addition, subtraction 
or multiplication and then checks whether, if those digit 
sums undergo the same operation, the answer is equal 
to the digit sum of the actual answer. If it is, then the 
calculation is correct. For example, if we want to verify 
the calculation: 143 - 87 = 56, calculate the digit sums 
of each. The digit sum of 143 is 8, the digit sum of 
87 is 6 and 8 - 6 = 2. As the digit sum of 56 is 2, this 
calculation is correct.

Note: In the last step (in which we obtained 89), we 
subtract the complement of any one of the two numbers 
from the other number.
On combining the two numbers from the last row, we 
get 8918 which is the product of 98 and 91. The general 
form of the above table
 
So, x*y = zc 

Vertical and Crosswise 
Method for Multiplication

Multiplying by Five

To square any number, we can find its complement 
(using the same method as explained earlier) and then 
square it to obtain the latter part of the answer; the oth-
er half of the answer can be obtained by adding the 
complement to the number. For example, to square 91, 
we need to first calculate the complement which in this 
case is 9. Therefore, the latter part of the answer is 81, 
and the former part of the answer is 91+(-9) which is 
82, so the square of 91 is 8281.

Squaring Numbers

Arnav Agarwal explores some time-saving 

arithmetic tricks

To multiply large numbers for example, 98 and 91, there 
exists a very simple method. The first step is to calculate 
the number’s complement. This is obtained by subtract-
ing the nearest power of 10 from the number. The rest of 
the steps are summarised in the given table:

Mathematics in  popular culture

For a book to be a delight to both technical and non-
technical persons alike, is a rarity. Euclid’s Window, 
written by Leonard Mlodinow, brings the concepts of 
physics and math together to talk about the evolution of 
geometry right from the concept of parallel lines to the 
latest notions of hyperspace. 
The book is a series of five tales of the “five geometric 
revolutions of world history”, that explains not only the 
fundamental and simple concepts but also concepts such 
as relativity and the string theory. These five tales revolve 
around the lives of the five famous mathematicians who 
revolutionized the world of geometry - Euclid, Descartes, 

Gauss, Einstein and Witten. The storyline is written 
in the context of their time, place and culture. The 
triumphs of human discovery by Einstein and Witten 
and their peers gave answers to obvious questions arising 
from our struggle to understand reality. Mlodinow uses 
amusing analogies and everyday incidents to explain a 
variety of concepts, an example of this being explaining 
the concept of entropy of black holes in terms of the 
messiness of his son’s bedroom. 
Mlodinow’s genius is the seamless way he blends together 
history and geometry. In the book, he brings important 
historical contexts and mathematical concepts to 
life, giving the book a very informal and humorous 
approach. He explains how important applied geometry 
was for the Egyptians due to the time they lived in while 
giving insight into some of the applied geometry that 
they used. The book recounts how we as humanity have 
continuously looked through the window of shapes and 
figures (i.e. geometry) to understand the reality we live 
in. It gives an insight into the evolution of this window 
and how this window is constantly the base for all the 
new discoveries that are made.
The plot conveys a sense of life and death in the world 
of geometry and teaches us that acceptance in not 
the only key to a good theory. It is a must read for all 
who hate geometry or math is general as they will see 
how geometry is shaping the world we live in. Those 
who have looked through Euclid’s Window will find 
something new in the same old world just like Aristotle:
“Aristotle saw in a flash of genius, a sign that the earth 
is curved. To observe the large-scale structure of our 
planet, Aristotle had looked through the window of 
geometry.” 

Arnav Agarwal Trinab Goyal
A-Form A-form

“3+3, really?” asks the 7-year-old Mary Adler (McKenna 
Grace) at her first day of primary school. Living with 
her uncle and de facto guardian, Frank (Chris Evans), 
Mary is portrayed as a child prodigy with immense 
talent in the field of mathematics. The main conflict 
arises when Frank’s idea of Mary having a good social 
life is challenged by Evelyn (Lindsay Duncan), Frank’s 
mother, who wants Mary to get an education where she 
is challenged, so that she can go ahead and one day, solve 
one of the seven millennium problems and continue her 
deceased mother’s work. 
The movie explains the 7 millennium prize problems 
with ease. Back in the year 2000, to celebrate the 

coming of the new millennium, the Clay Mathematics 
Institute announced seven problems that are almost 
impossible to solve; these problems became renowned 
as the millennium problems. They include problems 
like the P vs. NP Problem, the Riemann Hypothesis, 
Hodge Conjecture, the Poincare Conjecture, the Birch, 
and Swinnerton–Dyer Conjecture and the Yang-Mills 
and Mass Gap problem. The movie is based on the 
Navier–Stokes Equation. 
This movie explores the fact that many people who have 
a high IQ, just like Mary and her deceased mother, end 
up having a very low EQ. Although Mary is created by 
Hollywood, many mathematicians face the same kind 
of problems as shown in the movie, for instance Grigori 
Perelman, a Russian mathematician who solved the 
Poincare Conjecture (the only millennium problem that 
has been solved) and declined three prestigious prizes for 
mathematics (the Fields Medal, Millennium prize and 
the European Mathematical Society prize), the reason 
for his declination being that he did not “want to be on 
display like an animal in a zoo”. 
This is just one example, but there are many such people 
who have developed into anti-social beings just because 
they are intellectually gifted. Other examples include 
Steve Jobs and Albert Einstein. Whether or not being 
intelligent affects our social skills is still a huge question, 
but the movie teaches us a truly vital lesson of life while 
entertaining us with the ups and downs in the lives of 
Frank and Mary.
A huge takeaway from the movie is the fact that we have 
to sacrifice something in order to achieve a goal; Mary 
has to sacrifice her friends and social life in order to be 
able to solve the problem, and she has to sacrifice her 
intelligence in order to bond with her classmates and 
“dumber kids”.

Knill, Oliver. “Gifted.” The Math in the Movie Gifted, Harvard, 20 Aug. 2017.
Hans, Simran. “Gifted Review – Touching Family Melodrama.” The Observer, Guardian News and Media, 18 June 2017.
“Millennium Problems.” Clay Mathematics Institute, 20 Apr. 2018.
Thomas, Rachel. “Euclid’s Window.” ‘+Plus Magazine’, 1 Nov. 2009

about the number, just the order 
of magnitude and if you don’t need 
both roots, just take the one that 
makes sense… the positive one.
Einstein’s famous equation,                    
E = mc2 is one of those special case 
equations. It is the root of another 
equation that applies to stationary 
particles, E2 = m0

2c4 + p2c2. If a 
particle is not moving then p, its 
momentum, is zero and you then 
have a simple equation that you 
can take the root of. Of course,x 
when you take a root you have two 
possible solutions but then, what 
would negative energy mean?
When Paul Dirac, who held the 
same chair at Cambridge University 
that Newton had in his day and 
Stephen Hawking recently, looked 
at Einstein’s equation he was unable 
to ignore the negative root, coming 
as he did from the mathematical 

rather than the physical world. 
He postulated the existence of 
antimatter, positrons and a set of 
negative energy levels in which 
matter resides until given the 
energy to move up and into the 
corresponding positive level leaving 
a gap. These gaps in the negative 
energy levels would then be observed 
as an antiparticle. The excited 
electron would rapidly fall back into 
the gap, electron meets positron and 
annihilation occurs with the release 
of energy equal to 2mec

2; all theory 
borne out of a conviction that the 
mathematics allowed it.
Dirac predicted this in 1928 and the 
positron was discovered in 1932 by 
Carl Anderson. The maths was right 
even though the idea of negative 
energy, electrons moving backwards 
in time and matter-antimatter 
annihilation were all science fiction 

at the time. Of course, we now 
know that it is this very matter-
antimatter annihilation that powers 
the starship Enterprise and allows us 
to create other, more exotic matter 
at places like CERN.
The same faith in mathematics, 
accompanied by the creative genius 
that one nWormally attributes to 
those in the arts, led Wolfgang Pauli 
to theorise the neutrino in 1940 
that was experimentally shown to 
exist in the 1950s and 60s. It is 
examples like these that convince 
me that mathematics is discovered, 
it lies there waiting to be found, 
like a fossil ready to share its secrets 
with us if we care to put in the work 
needed to find it. Our universe is 
indeed a mathematical one in which 
the rules are mathematics.

Note: 160 members of the school community were polled

When I was teaching ToK on a 
regular basis I loved exploring 
mathematics as an area of knowledge 
with the students, helping them see 
the difference between an axiomatic 
system of knowledge like maths and 
an empirical system like science. 
Science is never certain and always 
on the edge of being undermined 
by the next experiment, although 
the way it is taught in schools could 
make you think otherwise!
With axioms of our choosing, 
it is easy to think that we have 
invented mathematics. Another 
axiomatic system that I came 
into contact with much later was 
economics, sometimes seen as a 
social science and increasingly as 
a behavioural science. Keynes’s 
founding axioms allowed a whole 
system of knowledge to be built that 
attempted to describe the world of 

production and trade that we had 
been creating for millennia. It is easy 
to think that mathematics does the 
same. Of course, an iPhone doesn’t 
have, in itself, an understanding 
or a disposition to play along 
with the laws of economics… 
there is something different about 
mathematics that every pinecone, 
sunflower and pendulum knows. I 
don’t think that we are making this 
stuff up; I think we are discovering 
something deeper.
Scientists have long put boundary 
conditions around their work, 
simplifications and special cases 
that help them develop their ideas. 
The Bohr model of the H atom, 
the simple harmonic oscillator as a 
description of a mass on a perfect 
spring and the perfectly insulated 
calorimeter are all such conditions. 
Scientists have also happily used 

mathematics to describe what they 
observe and have made remarkable 
progress as a result. Newton’s 
Principle helped to change the 
way that people understood and 
predicted what was happening in 
the physical world and began a more 
theoretical approach to physics that 
I enjoyed and followed all the way 
through university. Rather than 
seeing mathematics ,a language used 
to describe something, I see the thing 
being described as the mathematics 
itself. Rather like Plato’s forms, 
there is the concept of the perfect 
circle that is being described by 
our drawings and our descriptions 
of a circle; we ‘do’ mathematics to 
describe it.
Something I learned at university 
about mathematics was that it was a 
tool to be used but to be recognized 
as such… don’t worry too much 

Derived 
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Mr. Matthew Ragget
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The Headmaster, 
The Doon School

“How can it be that mathematics, a product of human thought independent 
of experience, is so admirably adapted to the objects of reality?”

-Albert Einstein

Good will hunting

Theory of everything

Gifted

The Oxford Murders

Fermat’s Room

Enigma

The Travelling Salesman

Moneyball

Problem Solving Through Problems by Larson L.C.

Winning Solutions by Lozansky E. Rousseau

Excursions in Mathematics by C. Stanley Oglivy

Flatland by Edwin Abbott Abbott

How Not To Be Wrong by Jordan Ellenberg 

How to Solve it by George Pólya

Significant Figures by Ian Stewart

“Screen Time“

“Fun reads“

Books

“The book of 
nature is written 
in mathematics”

-Galileo gallilei

I was laughed upon infinitely. There was a batch-mate of mine who stuck a photograph of Buzz Lightyear from Toy 
Story on my toye with the words, “To infinity and beyond.” Not many people really fancied math, let alone a math 
magazine. For a second even I paused to think whether the idea of a math magazine would ever work.
But then I saw the rock solid resolve and the quiet confidence of Mr. Anjan Chowdhary. He stood behind his idea 
of this magazine with a supremely calm smile and in his characteristic encouraging manner, he told me not to care 
about the world – a lesson for life that has stuck by me. I have always considered him an exceptional teacher and an 
even greater human being. He had done so much for me and for all the students—I could not let him down. That 
first issue—I did it for him. From thereon, it was up and up. Knowingly or unknowingly, Mr. ANC and Infinity 
had taught me the value of that difficult first step that is the most crucial element in fulfilling dreams.
We were pretty primitive back then, in our size, content, style and readership. I see that a lot of great progress has 
been made and there is an Infinity Society now, which is brilliant. I read a couple of editorials from recent issues 
and I am very happy to see the depth of thought that was reflected in them. The content and presentation seem 
to be significantly better and therefore I would like to extend my deepest congratulations to the entire team of 
Infinity, to Mr ANC and to Chief Editor Abhiraj Lamba.
The Infinity is more than just a math magazine. It is a testimony to the fact that The Doon School celebrates every 
stream of learning and glorifies the conventional as well as the unconventional, consequently producing thinkers 
who boast of unparalleled breadth and ingenuity. It is very heartening to see this having not only survived but also 
bloomed over the years and I wish Infinity and everyone associated with it all the very best for the year and years 
to come.

Letter to the Editor

Akshit Batra
Ex 158-H ‘09

“To infinity 
and beyond.”

More than a century ago, a peculiar case of a horse 
with abnormal capabilities surfaced. An Arabian stal-
lion, ‘a Hans’, used to stomp out the answers to vari-
ous mathematic problems. It was later discovered that 
the horse was actually taking subconscious non-verbal 
cues from its owner and was indeed no animal savant. 
Ever since, scientists have been cynical and incredu-
lous of claims regarding animals having mathemat-
ical abilities. Now-a-days, such cases are simply treat-
ed as special occurrences or a result of conditioning.
However, recent studies claim that mathematical skills 
are widespread in the animal kingdom. Ranging from 
a three-day-old domestic chick to a black bear, various 
animals are said to have a certain kind of mathemati-
cal ability. Chimpanzees, animals which are said to be 
closely related to humans, have a high aptitude in nu-
merical tests as well. Some animals only possess the sim-
plest of abilities, whereas certain species such as the Tu-
nisian Desert Ants (Cataglyphis fortis) are proficient in 
even the most challenging math topics. These ants tend 
to use mathematical concepts such as geometry and 
arithmetic on a daily basis to find their way back home.
Basic mathematical skills can be found in almost all an-
imals and are used for various purposes such as nav-

igation, mating and hunting. For example, lions have 
a unique way of applying their skills. They choose to 
attack or defend when they come across another pride 
only after comparing their own number with the ene-
my’s. In a specially conducted experiment, a sound of a 
certain number of lions roaring was electronically pro-
duced in front of 5 lionesses; they made an attacking 
move only when they sensed a sound of 3 lions while 
they retreated when the roar was of 5-6 lions combined.
Dogs have a lower mathematical aptitude than most 
of their fellow animals. However, wolves, the par-
ent species of dogs, are ranked considerably high-
er on that list. Dogs can only sense the presence of 
creatures, their abilities not extending to distinguish-
ing between numbers. On the other hand, wolves 
can differentiate between small and large numbers. 
This suggests that domestication of animals may re-
sult in the lowering of their mathematical aptitude.
These studies, along with many others, suggest 
that animals indeed possess mathematical abili-
ties in varying degrees. Perhaps, humans aren’t alone 
in their exploration of the world of mathematics.

Zootopian Math

Tennesen, Michael. “More Animals Seem to Have Some Ability to 
Count.” Scientific American, 1 Sept. 2009
Rowland, Noha. “Helix Magazine.” Math - In Animals?, 14 Oct. 2009
Silver, Katie. “Earth - The Animals That Have Evolved the Ability to 
Count.” BBC, BBC, 26 Aug 2015.

Harshvardhan Agarwal reveals that the entire 

animal kingdom possesses mathematical skills

”The Book of Nature is written in the language of Mathematics” 
—Galileo Galilei

Harshvardhan Agarwal
S-Form

Maths is for 
everyone

“I guess implicit to Mathematics is logic and reason. To what extent these two faculties play a role 
in what defines "Popular Culture" is debatable. It seems in most cases of what we see of popular 
culture has its own pace and 'logic' and it is transient, though definitely reflective of our times. Math of 
numbers definitely seems to be on the side of popular culture!”

“Mathematics is a strong intellectual weapon. It is a depiction of logic, a code to cracking every code 
and the means to connecting every dot, be it a simple puzzle or a code like Enigma. Mathematics is, 
very correctly, projected as the most powerful creation of the human mind and indeed the greatest 
cultural breakthrough.”

Exploring the potential 
for mathematics innate in 

everyone

“Representation of mathematics is very evident in Hindi fiction: Premchand’s fiction, Badey Bhai Sahib 
etc. The play,  “Ganit Desh”  has characters according to numbers and basic mathematical functions. 
It is also there in Urdu fiction and poetry written by Ismail Merathi, Ibne Insha, Zakir Hussain, in Arabic 
stories from Egypt, Saudi Arabia, in Persian stories and films by Majid Majdi, in Malyalam poetry by 
Mohankrishan Kaladi etc.”

“When I think of Maths in pop culture I tent to think of film and visual art. Music may be mathematical but 
I don’t see many people creating, singing or rapping about maths. In film however we have Heavenly 
Bodies, A Beautiful Mind, The Man Who Knew Infinity, The Imitation Game, Good Will Hunting, The 
Theory of Everything, 21 and, my favourite, Pi. These films have won awards for their actors and won 
the hearts and minds of millions of people. I think that what many see as the mystery of maths and the 
associated brilliance of those who can harness it captivates them. It gives me the sense that at some 
fundamental level there is a general appreciation of the beauty to be found in mathematics. Some 
of that beauty is then shared by artists in their work that has appeal and resonates with audiences 
the world over, Jacobus Verhoeff,, Daina Taimina, Charles Perry, M.C. Escher, Scott Draves and Monir 
Farmanfarmaian to name a few. I think that we are all innately in tune with mathematics, wihch is why 
the artistic and cultural sphere is full of it.”

Mr. Aseem Tripathi

Tarush Bansal

Dr. M.H. Farooqui

Mr. Matthew Raggett

what’s your opinion?

What are your views on the representation of 
mathematics in popular culture?
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November 2nd 1815

Early 1830

1831

1834

GEORGE 

1838

BOOLE
George Boole is 

recognised for the 
creation of the 

concept of boolean 

Born to a shoemaker 
in Lincolnshire.

Got little formal education 
as his father became broke. 

Started to teach himself.

Became a teacher at 
Heighams School, 
Doncaster.

After years of struggling, he 
opened his own school in 

Lincolnshire.

Started publishing research 
papers and got an offer from 
the University of Cambridge 
but he refused when he 
realised that it would result 
in him discontinuing his 

1849

Early 1855

Late 1855

1858

December 8th 1864

Became professor of 
mathematics at Queens 
College, Cork

Awarded the Keith medal by the 
Royal Society of Edinburgh for 
his contribution to the theory of 
linear differential equations.

Developed the concept of 
boolean algebra  which relates 

to the algebra of binary numbers 
and forms a fundamental  

concept in logic gates and 

CRèME DE   LA CRèME

Salas, Jasmine. “Boole - 19th Century Mathematics - The Story of Mathematics.” The 
Story of Mathematics, 12 May 2016, www.storyofmathematics.com/19th_boole.html.Founder’s Edition Infinity 2018 98
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 Keshav Raj Singhal 
talks about the 
discovery of a new 

By Shreyas Minocha

GOOG{O}LE

E   very scientist has a dream 
of discovering or inventing 
something that has never been 

revealed to the world before. With 
time comes change and innovation, 
but this era has left many to question 
whether technology is the only 
sector that has a scope of massive 
growth. The human ideology has 
indeed evolved and has started 
to pour more and more resources 
into research in biotechnology 
and computers. It seems almost 
impossible to conceive that even 
after thousands of inventions in the 
past, mathematicians and scientists 
have not failed to impress the world 
with new discoveries. Interestingly, 
‘Scutoid’, an unnamed shape a 
month ago, has been discovered by 
scientists while studying the human 
body’s cell structure!
Verbally describing this structure 
would do not do justice to the 
peculiarity of this shape. But in very 
basic terms, with five sides on one 
end and six sides on the other and a 
triangle at its longer edge, scientists 
have tried to call it something like 
a ‘twisted prism’. This structure 
essentially allows tissues to form 
around organs easily. 
The result of the US-EU led 
collaboration in the research of 
tissues and organs has baffled many. 
But as a matter of fact, this structure 

forms one of the four forms of tissues 
in our body which make up organs, 
ultimately forming the human 
body! In scientific terms, this shape 
is formed as a result of the formation 
of a tissue by a number of epithelial 
cells. When these cells join together, 
they form a sort of prism or take 
the shape of a column. The most 
important part of the formation of 
Scutoid lies in the deformation of 
tissues. As tissues deform, one end of 
the edge grows wider which further 
gives room for the expansion of the 
outer surface more than the inner 
surface. That is what gives rise to the 
complete formation of the scutoid. 
Countless analogies have been made 
to other existing structures in order 
to confirm the discovery of this one. 
One such example is the ‘frusta’, like 
in the Roman arch. However, all 
comparisons have failed. 
The discovery of this structure has 
also given rise to further research in 
the biological industries. Scientists 
haven’t restricted their theory to the 
human body but have gone on to 
pursue the existence of this shape 
in nature and the results have been 
commendable. 
Considering that this structure 
has been discovered during the 
development of tissues, scientists 
sought keen interest in finding more 
proof for its existence. Thus, they 

observed the developing embryos of 
flies. As these embryos got divided, 
the scientists noted that the cells 
curved and folded to form salivary 
glands whose basic structures also 
took a scutoidal shape.
One of the stimulating properties of 
this shape is that it saves the energy 
of the human body. Not only do 
cells require energy in order to 
combine with each other but they 
also need it to maintain their bond. 
This structure minimises the energy 
requirements and helps in folding 
and overlapping over other cells, 
hence forming a tight grip. 
It is indeed fascinating to note that 
a structure that primarily develops 
into one of the main tissues of 
our body had not been discovered 
before. This does not intend to 

discourage the scientists on their 
recent feat but, it throws light on 
the countless amazing things that 
are yet to be discovered. As a result 
of its development into tissues, one 
can also claim that it is all over you!

By Keshav Singhal

SHE SCELLS 
SHAPES

“One of the stimulating 
properties...it saves 

the the energy of the 
human body”

Saplakoglu, Yasemin. “Geometry Has a New Shape. Meet the ‘Scutoid.’.” LiveScience, Purch, 30 July 2018, 
www.livescience.com/63207-scutoid-new-shape-nature.html.

“CS, like several 
other fields, is built 

over a mathematical 
foundation.”

C omputer Science at its core 
is a highly theoretical field. 
Like many other fields, it 

borrows a lot from mathematics. 
From the earliest stages of the 
evolution of computers to the latest 
breakthroughs, mathematics is 
present throughout CS.
At the bottom most level, computers 
work through logic gates. The 
binary number system is commonly 
associated with computers. This is 
because at the chip-level, computers 
can distinguish only between a 
high voltage (1) and a low voltage 
(zero). The very basic logic gates, 
AND, NOT, OR, etc. combine to 
form larger components such as 
the Arithmetic and Logical Unit 
(ALU). The branch of mathematics 
that determines how combinations 
of these gates work is called boolean 
algebra. 
An algorithm is a set of rules or 
procedures which are followed to 
solve a problem. The algorithms 
sub-field of computer science 
has a large scope for research. To 
efficiently solve problems, efficient 
algorithms are necessary. One of the 
chief ways mathematics is involved 
in algorithms is measuring their 
efficiency. In mathematics, coming 
up with a hypothesis is only half the 
battle. Writing a proof establishes 
its legitimacy. Similarly, a large 
part of publishing an algorithm is 

proving its efficiency. Computer 
Science borrows mathematics’ 
concept of the Big-O notation. 
This notation allows us to place 
an upper-bound on the amount of 
time or memory an algorithm will 
occupy in relation to the size of the 
input. For example, Bubble Sort, 
a sorting algorithm, is said to run 
in (n2). This means that as we vary 
the number of elements that are to 
be sorted, the time the algorithm 
take increases approximately 
quadratically. The concept of Big-O 
notation is powerful since it allows 
us to ignore terms of lower order 
which have little significance on 
the overall time/memory taken. 
If an algorithm creates a constant 
number of variables that doesn’t 

change with the size of the problem, 
its impact on the overall memory 
taken by the algorithm is negligible. 
Mathematics is usually involved in 
other parts of the proving process 
as well. For example, the analysis 
of Merge Sort’s run time uses 
recurrences and base 2 logarithms 
to prove that the technique takes 
linearithmic                    time.
Another concept of mathematics 

that pops up in theoretical computer 
science is graph theory. Graph theory 
has several real world applications 
such as networking, aircraft 
scheduling, recommendation 
systems, etc. To translate solutions 
in theory to solutions in practice, 
implementing graph theoretical 
solutions in the form of algorithms 
is essential. 
Machine learning (ML) is a 
subfield that is rapidly gaining 
popularity these days. ML involves 
trying to come up with a model 
to explain a given large set of data. 
Naturally, a large chunk of ML is 
mathematics. Linear algebra is a 
branch of math that plays a major 
role in ML. In particular, concepts 
of decomposition, matrices, 
projections and vectors come up all 
the time. Probability and statistics 
are also essential to this field. 
Combinatorics, Bayes’ Theorem 
and standard distributions are 
among some of the statistical topics 
that are critical to ML. Apart from 
these, multivariate calculus, real 
and complex analysis, the Fourier 
transform and information theory 
play a major role in ML.
These are just some commonplace 
examples of mathematics in CS. This 
goes to show that CS, like several 
other fields, is built over a deep-
rooted mathematical foundation.

Akinfaderin, Wale. “The Mathematics of Machine Learning – Towards Data Science.” Towards Data Science, 
Esha Dhawan, 24 Mar. 2017, towardsdatascience.com/the-mathematics-of-machine-learning-894f046c568.
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ANTARCTICA

The applied mathematician has studied fluid 
dynamics, solidification/melting and mushy 
layer formation in aqueous systems, his works 
are very apt for a continent such as Antarctica. 
He has been associated to various publica-
tions such as the Journal of Glaciology and 
The Cryosphere.

Robert Jacobel

The 56 years old adventurer has been 
conducting research in Antarctica for a 
long time. This man is seen as a perfect mix 
of adventure and math by most. Golden 
has used a broad array of mathematical 
techniques to study sea ice and many other 
composites,
including lattice and continuum percolation 
theory, and homogenization for elliptic and
parabolic partial differential equations.

Ken Golden

Nuguid, Anne. “Maths Takes You Places... Glaciologist in Antarctica - AMSI.” History and Applications - Kinematics 
before Newton, AMSI, 27 Oct. 2016, amsi.org.au/publications/glaciologist-in-antarctica
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In this special section we take you on a trip around 
the world, and present to you the best.

REACHING OUT 
TO THE STARS

Richard M. Pollack was an American 
mathematician and professor at New York’s 
Courant Institute, from where he also earned 
his PhD. He made significant contributions 
to combinatorics, real algebraic geometry 
and discrete geometry. These can be seen in 
his extension of  the Hadwiger transversal 
theorem to multiple dimensions and a proof  
of  the first non trivial bounds on the number 
of  order types and polytopes.  In association 
with Jacob E. Goodman, he also founded 
Discrete and Computational Geometry, a peer-
reviewed international journal of  mathematics 
and computer science, in 1986. Interestingly, 
he has also worked with Paul Erdős and thus, 
has the extremely rare Erdős number of  1. A 
fellow of  the American Mathematical Society, 
Pollack passed away on the 18th of  September, 
2018.

Richard Kadison was an American 
mathematician who was awarded the Steele 
Prize for Lifetime Achievement in 1999. He 
completed his PhD from the University of  
Chicago and held two posts: a member of  
the faculty at the University of  Columbia and 
the Gustave C. Kuemmerle professor at the 
University of  Pennsylvania (which he held 
till his death on the 22nd of  August, 2018). 
He is known for his contribution to the field 
of  operator algebras, and for the formulation 
of  the Kadison’s inequality and the Kadison-
Singer problem. According to editors S. Doran 
and Efton Park, his research was ‘fundamental 
in the development of  the subject, and his 
influence continues to be felt through his 
work and the work of  many of  his students, 
collaborators, and mentees’.

Philip M. Woodward was known for his work 
in probability and radar signal analysis. He 
worked as Deputy Chief  Scientific officer at the 
Royal Signal and Radar Establishment (RSRE) 
of  the British Ministry of  Defence. He applied 
several mathematical techniques such as 
Bayesian probabilities and mathematical beam 
shaping to bring about pioneering advances in 
radar technology. In 2009, he was honoured 
with the Picard medal for Radar Technologies 
and Applications for his formulation of  the 
Woodward Ambiguity function. He was 
responsible for the construction of  the W5 
clock, which was described by Jonathan 
Betts, senior curator of  horology at the Royal 
Observatory of  Greenwich as “the nearest 
approach to perfection by any mechanical 
timekeeper.”

Anatole Katok was a Raymond N. Shibley 
professor of  mathematics at the University 
of  Pennsylvania and was honoured with the 
Michael Brin prize in dynamical systems. Before 
working at the University of  Pennsylvania, he 
also held posts at the California Institute of  
Technology and the University of  Maryland. 
He is known for his study in the field of  
dynamical systems and the classification of  
such systems into parabolic, hyperbolic and 
elliptic categories. He is also recognised for 
his works in areas of  modern mathematics 
such as chaos theory and ergodic theory. 
He was described by University of  Chicago 
president Robert J. Zimmer as a “whirlwind 
of  mathematical activity … [who] … brought 
new connections and engaged all around him 
with an infectious and buoyant enthusiasm for 
mathematics and its mysteries.”

“American Mathematical Society.” AMS, American Mathematical Society, www.ams.org/publicoutreach/in-memory/in-memory. “Anatole Katok, Mathematician Who Explored Chaos Theory, Dies at 73.” The Washington Post, WP Company, 9 May 2018, www.washingtonpost.com/local/obituaries/anatole-ka-
tok-mathematician-who-explored-chaos-theory-dies-at-73/2018/05/09/“Anatole Katok.” Basic Chemistry: Atoms and Ions, personal.psu.edu/axk29/.“Philip M. Woodward.” Philip M. Woodward | Aerospace &amp; Electronic Systems Society, ieee-aess.org/contact/philip-m-woodward.

1935-2018 (83 years) 1925-2018 (93 years) 1919-2018 (98 years) 1944-2018 (74 years)

Founder’s Edition Infinity 2018 3332

Richard M. Pollack Richard Kadison Philip M. Woodward Anatole Katok

THE LEGEN  D LIVES ON

PROBLEMS TO PONDER OVER
1. Let C1 and C2 be concentric circles with C2 
inside C1. Let   A and C be on C1 such that AC 
is tangent to C2 at B. Let D be the midpoint 
of AB. A line passing through A meets C2 at E 
and F such that the perpendicular bisectors 
of DE and CF meet at a point M on segment 
DC. Find the ratio AM/MC.

2. Let

    Find 

3. Suppose a large number of particles are 
bouncing back and forth between x=0 and x=1, except that at each endpoint 
some escape. Let r be the fraction reflected each time; then (1-r) is the fraction 
escaping. Suppose the particles start at x=0 heading toward x=1; eventually 
all particles will escape. What is the largest fraction of the particles which can 
escape at x = 0?

4. Which solid - cube or cuboid - has a higher volume if the sum of lengths of 
all edges are equal?

5. Find 

3 3 3 3

3 3 3 3

(2 1) (3 1) (4 1) ( 1)
(2 1 (3 1) (4 1) ( 1)n

na
n

− − − −
= ⋅ ⋅ ⋅⋅ ⋅

+ + + +

lim nn
a

→∞

(Ans 1: 5/3) (Ans 2: 2/3) (Ans 3: 1/2) (Ans 4: Cube) (Ans 5:1)

Down
2. His birthday is celebrated as the Indian National 
Mathematics Day every year (ramanujan)
3. This mathematician opened his own school in 
Lincolnshire (boole)
4. This Iranian Fields Medal awardee died of breast 
cancer last year at the age of 40 (mirzakhani)
7. He is known as the the greatest mathematician since 
antiquity (gauss)
9. This Indian mathematician is known as the human 
computer (devi)

Across
1. This French mathematician was Fluent in six 
languages (French, Latin, Occitan, classical Greek, Italian 
and Spanish) (fermat)
5. Author of How Not To Be Wrong (ellenberg)
6. This mathematician graduated with both a B.S. and 
M,S. in mathematics at the age of 19 (nash)
8. He was a member of the Statistical Research Group 
(SRG) where he applied his statistical skills to various 
wartime problems (wald)
10. He was appointed as the first Regius Professor of 
Mathematics at Oxford this year (wiles)

Famous Mathematicians
All answers to this crossword are the concerned persons’ surnames.

Name:                                          

1
fe

2
rmat

3
ba

om
4
m

oai

5
ellenberg

euz

ja

ak

6
nash

7
g

a
8
wal

9
d

nue

10
wilesv

si

Created with TheTeachersCorner.net Crossword Puzzle Generator

Answers

Boas, Mary L. Mathematical Methods in the Physical Sciences. Wiley-India, 2010. Art of Problem Solving. 
artofproblemsolving.com/.Arthur. Problem Solving Strategies.

)
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ANSWERS

BEATING THE 
CLOCK

Kabir Subhaiah reports on the recently concluded mathematics competiton in Amsterdam 

fresh bread, cheese, bacon, hot 
chocolate and more! After a fantastic 
meal at the cafeteria, we headed for 
the ten-round written competition 
with bated breath. We represented 
two of the 70 participating teams 
from various International schools, 
mostly from Europe yet most 
having at least one Indian or 
Chinese student! Agam, Tushar, 
and Kabir were in one team and 
Aarnav, Advay, and Gobind in the 
other. Tension was palpable as we 
all waited to turn over the question 
paper for Round 1. We started as 

soon as we could, not wanting to 
miss a precious second of the time 
allotted. After five tedious rounds, 
we went downstairs for a break and 
explored the library.
Replenished, the team breezed 
through the next five rounds, 
making a few mistakes. Whilst 
the results were being processed, 

we received a superb talk from 
the Math faculty. Cloaked as a 
murder mystery, the session taught 
us about the discoveries of some 
great mathematicians including 
Ramanujan and Euclid. The 
afternoon offered breakout sessions 
like Sudoku, Rubiks Cube, math 
puzzles & games, and a Pi Digit 
competition the aim of which was 
to recite maximum digits of Pi.
Kabir was able to manage a meagre 
thirty-five digits, while the winner 
reached seven hundred and fifty 
nine effortlessly! We were even 
more astounded to know that 
Agam, Tushar and Kabir had 
placed ninth! That Math could be 
so fun was somewhat of a revelation 
to us all. We rewarded ourselves 
with ambrosial Italian dinner and 
Dutch dessert, and followed it with 
an enjoyable 5-kilometre walk 
back to the hotel. What a day it 
had been!
A unique event had been planned 
for the next day. The Sunday Chase 
saw twenty-five randomized, mixed 
teams following a map, and solving 
twelve math problems hidden all 
over the square, Museumplein. 
Tushar’s team came fourth, Advay’s 
third and Agam’s first. A picnic 

lunch later, the Doscos headed 
to the renowned Rijksmuseum 
– which was full of memorable 
treasures like
Rembrandt’s Night Watch. We 
then headed off to the Keukenhof 
gardens, laden with exquisite tulips

in every colour imaginable, 
presented artfully. The flowers and 
the traditional wooden windmills
made for spectacular pictures. 
Monday saw us rushing to 
Amsterdam for a bike ride, followed 
by the Van Gogh Museum. We 
headed to the airport, but not 
before tasting delicious Dutch 
waffles! Arnav’s hand in a cast 
led to an interesting situation at 
immigration. The return journey 
was uneventful; ANC Sir and 
Tushar bet on who could score 
a stick-cricket century faster. 
The stakes were an exemption of 
schools, but one of the contenders 
was snoring by the time the other 
hit 102.

During May 3 rd to May 
9 th , a band of six boys 
- Agam Bhatia, Tushar 

Jalan, Gobind Bhatti, Arnav 
Chaudhry, Advay Sapra and Kabir 
Subbiah, escorted by ANC Sir, 
participated in an International
Mathematics Competition. Widely 
known as ISMTF, the event was 
hosted by the International School 
of Amsterdam and gave the Doscos 
the chance to experience things we 
never knew even existed.
We arrived in Amsterdam 
bright and early on May 4. After 
dropping the luggage at the hotel 

and freshening up, we rushed to 
Alkmaar, a cheese village. Although 
we missed the main draw - a cheese 
auction, we were able to catch 
some of the action, and buy their 
fair share of the unorthodox
cheese. European desserts evidently 
impressed the team as tell-tale 
traces of chocolate and whipped 
cream could be found on everyone’s 
lips (and shirts). After a delectable 
lunch and some sightseeing, we 
returned to their hotel in time for 
registration and a welcome dinner. 
We were amazed at the efficiency 
and punctuality of the Dutch 

public transport system.
The following day was the 
competition, and all of them were 
quite excited. Being quintessential

Doscos however, we could not help 
but be distracted by the fabulous 
food the host school served –

“Whilst the results 
were being processed, 
they received a superb 

talk from the Math 
faculty. ”

“The joy that remained 
with them throughout 

the trip – during 
the competition, 

sightseeing, meals and 
even arguments, was 

ubiquitous.”
“Doscos headed 
to the renowned 

Rijksmuseum – which 
was full of memorable 

treasures like 
Rembrandt’s Night 

Watch.”
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Dr. Chike Obi as suggested by the African 
Mathematics Union was the first Nigerian to hold a 
doctorate in mathematics. Prof. Chike Obi, has given 
scientific proof to a 361-year old mathematical puzzle 
known as Fermat’s Last Theorem.He won the Ecklund 
Prize from the International Centre for Theoretical 
Physics for original work in Differential Equations, and 
pioneering works in Mathematics in Africa.

Chike Obi	

James Ezeilo was the first professor of mathematics in 
Nigeria. He was often regarded as the father of modern 
mathematics in Nigeria. He pioneered the use of Leray-
Schauder degree type arguments to obtain existence results 
for periodic solutions of ordinary differential equations. Dr. 
James Ezeilo’s early research dealt mainly with the problem 
of stability, boundedness, and convergence of solutions of 
third order ordinary differential equations.

James Ezeilo

David Harold Blackwell broke racial barriers when he 
was named (1965) the first African American member 
of the U.S. National Academy of Sciences. Blackwell 
pioneered game theory by analyzing the optimum 
timing of theoretical armed duelists. Blackwell 
was elected (1976) an honorary fellow of the Royal 
Statistical Society and won the John von Neumann 

David Blackwell

Katherine Coleman Goble Johnson (born August 26, 
1918) is an African-American mathematician whose 
calculations of orbital mechanics as a NASA employee 
were critical to the success of the first and subsequent 
U.S. manned spaceflights.Her work included calculating 
trajectories, launch windows and emergency return 
paths for Project Mercury spaceflights, for astronauts 
including  Alan Shepard, the first American in space.

Molin, Paulina. “Who Are the Greatest African Mathematicians?” African 
Mathematicians, 23 Aug. 2017, www.math.buffalo.edu/mad/madgreatest.html.
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Since the time you joined Chandbagh, how do you think Math as a subject has evolved? 
What changes do you think have taken place in the methods of teaching and learning 
Mathematics at Chandbagh?

Infinity bids farewell to our beloved master in the form of an interview. Dr. Mona 
Khanna has been appointed the vice-principal of Unison World School and we wish 
her the very best on behalf of the school community.

What advice would you give to the students in the school?

How do you feel the student-teacher relationship has changed in school over the years?

When I first joined school in 2007, they had just introduced the I.B and I had been an I.B
teacher for a year and a half before coming here. The approach here was not very traditional, 
in the sense that it was a boarding school. Due to the teachers being well trained and 
experienced, the teaching method was very unique. We do not emphasise on learning 
more formulae, because at a particular stage the curriculum also does not require it. It is 
the whys and hows that are more important. Learning this way is much more interactive 
and engaging than the traditional style. Even the competitive tests- PRMO, Waterloo, 
Fermat, etc- were never there earlier. The Founder’s Day exhibition and the Infinity quiz 
are also great examples of how mathematics in school has evolved over the years. It was 
the headmaster’s first year in school, and he was genuinely surprised, when he saw that 
the math exhibition was not the usual one. Origami and cards were introduced to convey 
the concept of probability in a more comprehensive manner. The Escape Room puzzle is 
another example of how complex topics were portrayed using practical examples rather 
than traditional teaching methods.

Doon is a great place to explore new dimensions. However, Doscos must hone skills that
they are adept at. My advice for junior batches is that they should walk around and grab all 
opportunities that they are provided with. They should not have any fear of people judging 
them. They must strive towards excellence and not worry about the outcomes. On the 
other hand, I would encourage the senior batches to look beyond these four walls. They
must not have the notion that they are Doscos and thus, know everything. There is a huge 
world outside and they are competing with people who are as capable or even better than 
them. When they are applying to colleges, they must realise that there are people who are 
as skilled or hard-working as them. They must put in their best so as to make a difference 
in today’s world.

I joined school on the 2nd of May- the same day as a new D form batch joined. I was their
tutor, and we used to stay outside, completely lost in our surroundings and new to the 
Dosco terminology. We discovered this place together, we learnt together, and this made 
our student-master relationship deeper. I am family to a lot of them. I cannot remember 

You have been teaching for many years and have trained many students in problem solving. How would 
you personally approach any problem and why would you choose such an approach?

What is it about teaching that keeps you motivated to continue teaching the same thing over and over 
again?

From a very early age, I have had to face a lot of problems, and unfortunately, I often had to face them alone. 
So personally, I would prefer a head-on approach. Also, I would advise everyone to always look at the most 
pertinent problem at hand, and set aside any other problems which can be tackled later. In this, way, most of the 
obstacles in life can be successfully overcome.Whenever I approach a mathematical problem, the first step for 
me is to connect it to one of the broader areas or disciplines of mathematics. Only then do I narrow down on 
a particular problem-solving technique. Sometimes, I also work backwards from the solution of the problem, 
and explore its possible implications. However, after this or after arriving at the solution using ‘Hit and Trial’, I 
always go through the theory, and try to understand how the problem could be solved following the traditional 
approach. Also, if I am not able to solve a particular problem, I always put it on my task list, so that I can read 
about the problem and its associated topic later.

I am a teacher at heart even though I am leaving for an administrative position. I chose to be a teacher; I did not 
join the profession due to some compulsion. I am a PhD; I could have been a lecturer in some college too, but I 
chose to be a teacher. Also, the classes were different each year. I had different sets of students every time, which 
made each class experience unique. Different sets of students come up with different questions 
on the same topic. Sometimes I change the approach to a particular topic depending 
upon the class and the classroom environment. All of this gives me a huge amount of 
excitement. 
The new classrooms with the whiteboards at the back and the desks on which students 
can do their work also make the classes much more enjoyable and interactive. 
Moreover, with Aneesh in the class, I have learnt so much - I think that is one of the 
best examples of how much we learn and hence, wish to keep going.

What would you like the students to remember you the most by?

The connect - that is my strength.

What will you remember the students the most by?

The connect, it is vice-versa. I will miss every little thing about this place and 
it’s not just the masters or the boys but also the campus that I will miss.

a single Teacher’s day or Thanksgiving day, when they did not wish me. As soon as they enter the school, 
the first thing that they find out is where I am. This is the type of student-teacher relationship that I think is 
missing nowadays, and it is not just the students but the masters too who sometimes do not engage in such 
relationships. I think they should become more embedded in the system; they should become a boarding 
school master, and only then will they find that they are a part of this extended family. Boys should also spend 
more time away from their gadgets and with the masters. Earlier, they used to walk into the masters’ homes and 
this is how the relationship between them flourished.

“The connect - that is my strength.”Auld Lang Syne
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Wallpapers
Some Wallpapers that I have designed that 
have been used in various places

This wallpaper has been installed in the 
computers of my school



Estd. 1935

The previous edition of the preceeding wallpaper



Your network is your net-worth.

This wallpaper was designed for a student-led social 
network aiming to connect India’s premier boarding schools



Image Source - www.pexels.com

miscellaneous
Some other works for various purposes.



THE DOON SCHOOL 
PRESENTS

ILUMINADO
A FOUNDERS’ DAY DANCE PRODUCTION

Venue: Pagal Gymkhana
Date: 14th October, 2017
Time: 12;15 PM

October 2018 founder’s edition

THE ECHO

Rajveer Kochar writes about the 
initiative Fundvisor and their plans for 
the upcoming year.

An initiative that is working on a 
viable and efficient lighting system for 
deprived villages.

Educating underprivileged children and 
giving them a brighter future.

Constructing homes for a better future 
in the Thakurpur region.

The initiative aims to educate 
undervrivileged children against drug 

abuse. 

A few glimpses of doscos 
giving back to the society.

An initiative supported by the US State 
department to light up small villages in 
the vicinity. 

Providing underprivileged children 
opportunities.

Aayush Chaudhary
Yashmit Sutodia

Pranav Sachdeva
Armaan Batta

fundvisor

lITRE OF LIGHT

Child education

thakurpur

udaan

collage

lit up

tempus

the himayat

Rajveer Singh Kochar

Issue 05   Spring Edition The School Social Service Magazine

Raghav Grover

Gunvir Singh Piantal

Shivendra Singh

Arnav Jain

Raghav Saboo

Himayat

Issue 3

School Social Service Magazine

An Oberoi House Production

“Light Humour“

Date: Friday, 17 MayVenue: The Rose Bowl

Director’s Note

About the Play

The moment I read the script of Black 
Comedy, I was attracted to it. The 
extraordinary characters (each with 
their own idiosyncrasies), the well-
crafted scenes and the constant jibes 
together made for the perfect blend 
of action, drama and humour that I, 
as a director, was looking for in a play. 
However, it was these very elements 
that made the play equally challenging 
to perform. The first of such hurdles 
was to pretend to be unable to see 
anything in the dark, when everything 
was right in front of you! Shaffer’s 
concept of inverse lighting made 
even a simple movement on the stage 
complicated. As a director, I was most 
often stuck in maintaining the optimal 
amount of humor at the right place 
and time to prevent it from appearing 
too unnatural and cringe-worthy. That 
said, this journey of about six months 
was equally demanding and gratifying, 
and I hope that you enjoy the show!

Black Comedy is an enlightening 
farce, written by Peter Shaffer in 
1965. The play follows the events 
of one night at the apartment of 
a struggling artist, Aditya Rathore. 
In order to earn a few pennies, he 
invites a millionaire sculptor, Amartya 
Dutta, to admire and, hopefully, 
buy one of his pieces. In order to 
impress him and his fiancée’s father, 
Colonel Sidhu, who was also invited 
that night, he and his soon-to-be-
wife, Saara Sidhu, “borrow” their 
neighbour, Jai Jauhar’s furniture in 
his absence. However, on such a 
fateful night, the fuse blows leading to 
absolute darkness, Jai unexpectedly 
returns back from his vacation and 
Aditya’s secret mistress, Rhea, turns 
up just when he didn’t want it. What 
follows is a series of unpredictable 
situations and astonishing revelations!

Producer

Director

Cast

Stage Committee

Technical Directors

Stage Managers

Audio Visual Squad

Special Thanks

Canvas

Digital Poster

Brochure Design

Abhyanshu Uttkarsh

Kanishkh Kanodia

Paarth Agarwal
Madhav D Mahajan

Manan Agarwal
Amulya Agarwal

Paavan Agrawal
Naman D Jain

Balraam Suri
Tushar Jalan

Hardik Sharma
Aryan Bhandari

Anant Kakkar 

Mr. Mrigank Pandey
Mr. Manu Mehrotra

Mr. Hemant Chaudhary 
Mr. Ankur Khare

Ms. Kamal Kapoor
Mohd. Hammad Farooqui 

Avi Soni
Sriram Alluri
Prithvi Panicker
Imaad Moonis
Tamish Agarwal
Raghav
Aadi Jaiswal

Karmanyaraj Yadav
Aradhya Gupta
Pranav Desai
Aadi Gupta
Rishab Jain

Aryan Prakash
Bharat Malhotra

Ruchir Agarwal
Aryav Agarwal
Kabber Sodhi

Vivhaan Kothari
Parv Agarwal

Arnav Kathuria
Ahaan Jayakumar

Pratham Joshi
Kartikeya Singh

Aradya Jain
Rajvardhan Garg

Samarth Kapila
Advay Sapra

Veer Singh Gill

Anuman Goel
Shouryan Kapoor

Amal Bansode

Arindam Basu: Yatharth Gupta Jai Jauhar: Lorcan Conlon Thomas

Rhea: Suyash Chandak

Amartya Dutta: Anush Rathore

Persiss Daruwaaa: Sanidhya Gautam

Saara Sidhu: Aarnav Sethy

Colonel Sidhu: Varen Talwar

Aditya Rathore: Abhyanshu Uttkarsh

Raghav Saboo

Photo by rawpixel.com from Pexels
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Are we living 
in the Matrix?
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May 2018 Issue 26

Cremating our 
bodies nature

Cremating our 
bodies nature

Cremating our 
bodies nature

Cremating our 
bodies nature

Cremating our 
bodies nature

The ecological 
problems associated 
with cremating 
bodies

The ecological 
problems associated 

with cremating 
bodies

The ecological 
problems associated 

with cremating 
bodies

SPRING EDITION

Some covers that I have designed 
throughout my school life

A Contents page spread template.

A poster I designed to promote my app.

A brochure I designed for the Inter-House 
One Act Play competition

COVER DESIGNS



WEB DESiGN

The Founder’s 17 App

Some of the interfaces 
that I have designed

Your network is your net-worth.

Along with 3 classmates, I designed and 
developed an event web app for the school. 

The app was made to make the campus more 
accessible and to make the functioning of the 

event smooth for over 700 visitors.

In the capacity of co-founder this logo was 
designed for a student led social network that 
aims to connect the premier boarding schools 

of India.

Sample pages from the final app that was used by visitors on campus.

Live landing pages for the School Link 
website. The interface has been facilitated 

by students, including myself.



Designed by Raghav Saboo

I was not a good student. I did not spend much 
time at college; I was too busy enjoying myself.“

“

-STEPHEN HAWKING


