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It is 3 matter of sheer delight that keeping up with the Pi-day, the Department of
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(Dr. Satyendra Nath Barman)
Principal
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Application of Congruences

Dr. Ripa Kataki
Associate Professor, Depaitment of Mathematics

"Mathematics is the queen of sciences and number theory the queern of Mathematics”
—C. F Gauss

In the world of Mathematics, the theory of numbers a]way?s playsa :signiﬂcant rolc..The
divisibility theory in the integer is based on the DlYlSlOl‘-lAlgOI'lthIn which asserts thatifan
integer 'a' is divided by a positive integer b’ the _re.rmnc'lerr is greater than equal to zero a.nd less
than b. If the remainder zero then we call ! divides 'a'. Anofher approach for handlm.g th.e
divisibility theory of integers isthe concept.of congruence. Itisavery powerﬁ}] t'ool which is
based on arithmetic of remainders. The notion of f:c?ngrltllence and th'e symbol ? .to represent
it was first introduced by German Mathematician "Carl F redr1ck- Gauss" in his book
..f)isquiSitionesArithmeticae" in 1801 when he was 24 years old. Since then, the theory

undation of modern number theory.

T i the fo 1 H
congrueE: rllaili a fixed positive integer.Integers 'a’ and 'b' are said to be congruent modulo n

i£n divides a-b, It is written as a=b (mod n).Ifndivides (a-b), thena-b=nq., q & Z, which

ie.bi i is divided by n, 0 <b<n.
implies thata=nq+bie. bis the remainder when ais divided by

We now discuss some interesting applications of congruence.

The clock arithmetic for 12-hour clock is based on congruence modulo 12.

What will be the time in sucha clock 4 hours after 12 o' clock? -

5 au i1l be 4 o'clock as 12+4=4(mod 12).

e fegi“:;:r‘;“; :;lurs after 10 o'clock willbe 1 o'clock as 10+3 = 12+1 =1 (mod 12)
N d ’ s all of we are aware about the identification code ISBN of a book. The
~ Nowaday o is used to detect errors in strings of digit which are used to identify a
notion of congrueI;C book is a coded 10-digit numerical levels. For example, the ISBN of
book. Th? [SBNofa Number Theory' by David M. Burton is 0-07-061607-8. There are 4
the boo.k El'ementzri 0.07, 061607 and 8. The last block is 8 and this number is called the
l;}]lc:(::ll((s c;:lg:?l\s?\;i‘tilmﬂ‘: he’lp o’fthe check digit publishers, book sellers can detect an incorrect

ISBN.
& 7 -

- -
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. We can find the check digit of an ISBN (if it is missing or wrongly typed) of a book
using congruence as follows; '

o Consider an incomplete ISBN 0-07-061607- ? of a book where check digit is
missing,
First the digits are labeled as X, X,X;X, .....X, X,, where each x, fori=1,2,3....91s
one of the digits 0,1, 2, 3,4,5,6,7,8,9.

N The check digit X, haseleven possible values 0, 1,2,3,4,5,6,7,8,9,10. But 10 isatwo-
digit number so it will be replaced by X.

Thus, the possible check digit foranISBN is 0, 1,2,3,4,5,6,7,8,9, X.
Then we determine X, by the congruence Lx, +2.x,+3.x, +4.x,+5x,+6.X, T 7%,
+8x,+ 9.x,+ 10.x,,=0 (mod11)
= 10+20+3744.0+56+6.1+7.6+8.0+9.7+10x,,=0 (modl])
=>21430+6+42+63+10 X,, =0 (mod11)
=>(-1) @) +6+(2) +(-3) +(-1). X,, =0 (mod11)
=>X,=8 (mod11)

Therefore, the required check digit ‘s the book
"Elememal'yNumberTheOry" by Burtonfglt is 8 and hence the above ISBN 1s

i :ngaﬁfake another ISBN 81 - 207- 0871 - 9 in which one digit indicated With 3
ma Snotreadable due to printing issue. To find it proceed as follows:
Letthe missing digitbexs.
Then, 1.8+2,1+32 + 4.0+5x +
*rs

B 6.0+7.8+8.7+9.1 +10. 9 = 0 (mod11)
=227+ 5x,=0 (modi1) => Sx,

=-7 (mod11)

But0 <x.<9, Therefore, X;=3 (modi1)

. Thus, the complete ISBN is 8
Now discuss an application of congruence i
A Round-Robin tournament js
against each team exactly once,

The teams are |
tournament. But M;ﬁ:lﬁglas lf 2,3....... n. Itis a difficult task to make a time table for th°
pofthe congruence, we can do it easily as follows:

First the teams are labeled k
the kth round if i+ J=k(mod n) asl,2,3....... 0. The team i will play against the tearm) "

-203-0871-9.
S sports.
atournament ofn different teams where each team will pIaY

-8-
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For example, ifthere are 5 teams for a Round - Robin Tournament, they are labeled as
1,2, 3,4, 5. By the rule i+j =k (mod n) we have for the firstround i.e., fork =1,

1+5 =1 (mod 5), 2+4 = 1 (mod 5), 3+3 =1 (mod5)
i.e., Team 1 plays against team 5
Team 2 plays against team 4
Team 3 plays against team 3
Here team 3 plays against team 3 means that team 3 draws a bye in the 1st round.
For the 2nd round, i.e., fork=2,
1+1 = 2 (mod5), 2+5 = 2 (mod5), 3+4 =2 (mod5)
In this round team 1 getsabye, team 2 plays with team S, team 3 plays with team 4 etc,
Similarly we can construct time tables for 3rd round, 4th round & 5th round.
Thus, with the help of concept of congruence we can design a time table for a Round-

Robin Tournament for large number of teams.
These are only some examples of applications of the notion of congruence. There is
plethora of such applications of congruence everywhere. It fascinates us to solve real life

problem easily. m

There are just four numbers known so far (besides 1) which are
the sum of the cubes of their digits:-

153=1%+5%3>

370=3%+73+0°

371=347+1°

407=4+0+7

2520 is the smallest number that can be exactly divided by all the
numbers between 1 to 10 .

60 is the smallest number that can be exactly divided by all the
numbers between 1t0 5 .

25 is the sum of five consecutive single digit odd natural numbers
1,3,5709.
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The Mystery of 3, 6, 9 Number:
A Fascinating Exploration

Rishav Upadhyay
4™ Sem., Department of Mathematics

Have you ever heard about the mysticism of numbers? Throughout histo_ry, C%:z;g
numbers have been imbued with special significance, and 3, 6, and 9 are no exception.

numbers have been the subject of numerous philosophical, spiritual, and scientific theories, |

and their properties have intrigued many scholars and enthusiasts.

. . n
The first thing that stands out about these numbers is that they all share a w‘i{“t‘i‘t’y
denominator: 3. In numerology, 3 is considered a sacred number that represents cre;l ; are,
growth, and abundance, Therefore, it’s no surprise that multiples of 3, such as 6 and 7,
believed to carry similar properties,
One of the most famous proponents of the mystical properties of these numbers Was

Nikola Tesla, the renowned p

hysicist and inventor. Tesla was fascinated with the idea that 3,
6,and 9 held the key to unders

tanding the universe’s fundamental principles. Accordingﬂt;
Tgsla, “Ifyou only knew the magnificence of the 3, 6, and 9, then you would have akey t0
uanCI'SC.”

. Sixisthe first perfect number, meaning that it is the sum of its divisors (1, 2, and 3)- I
1s also a composite number, meanin

e " .S
X : gthat itis not a pri . In many cultures, SIX1
associated with harmony and balance, prime number. In many

It thNilrlﬁ isthe k:: Smgle'dlilgit numberand is considered a mystical number in many C“Imtrhes;
15 the only number that, when muyjs; lied b asum tha
addsupto 9. Forex P Y any other number, always returns

th
ample, 9% 2=18,and 1 + g = o s ed number
that represents spiritual awakening =9. In Buddhism, nine is a sacr

-10-
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i roposed about the significance of th.ese numbers, such as
thei mﬁaﬁ; l:: Z:oa:;ztl:;e;lfysigs, and spirituality. Some even believe that they hold the
CIr > X
to unlocking the secrets of the universe. . .

keyto ile there is no concrete evidence to support these cla}rns,.the fe.lct remains that 3,‘ 6,
Wh.l © to fascinate and intrigue people. Whether you behe\fe in th.ex.r mystical properties
aﬂd9t°0 trlllglrl:?s no denying that these numbers are more than just dlgltfi on a page. They

(::pl::s;nt something greater, something that we may never fully understand.

is an intrigui ic that has captivated
; tery of 3, 6, and 9 is an intriguing topic ) .

IP ?onc!um?n’st lflgrncleynsturri)t:.s. While their significance may be open to interpretation,
people’s 1mag1qauotl}1lat these numbers hold a special place m our c?necnve consciousness.
tvlzr;re Linzvie;yg%e one day we will uncover the true meaning behind these mystical digits

o0 knows,

and unlock the secrets of the universe. &

9is said to be magic number because if you multiply anumber with 9
is

) and then sum upall the digitsto resulting numbers, the sum will always
me up to be 9.
P Example- 2¢9=18=1+48=9
17x9= 153=1+5+3=9
The number 4 is black hole number because the word FOUR has 4
®

THRE fletters in

E has 5 letters. Now count the no. o

!Set;ersl;;vng ;Zs 4 letters. This is also applicable in other wo_rds to0.
.So |

-11-
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Cryptography

Dr. Anjana Bhattacharya
HoD & Associate Professor
Department of Mathematics

C i o | -

o fmmt;g\;rplg&,s COnﬁl}ed to dlglomanc and military practices in making and breaking
data processi,{ 1 st ° gmmng.qua,nmy?fdigﬁal data stored and communicated by electronic
& Systems, organizations in both the public and commercial sectors have felt

theneed to i i
protect information from unwanted intrusion. The widespread use of electronic

funds trans i ;
fers hasmade Privacy a pressing concem in most financial transactions . Therehas

arecent surge of interest b . .
. Y mathematicians ientists i h
(Kryptos- bidden, Graphein-to s and computer scientists in cryptography

write) . It is the sci fmaki icati intelligible
toall except authors . ence of making communications uninteligl
o o onzed parties. Cryptography is the only known practical means of protecting

information transmitt,
ed through public ¢ toati i
. . omm n
telephone lines , mi crowaves or satelliter. unications , networks , such as those using

In cryptography codes are.
DPlaintext, After transformation iglle:ethers andthe information to be concealed s calle

the reverse proces : .
One gf the :a(;;z}sliltclgnpfoﬁom c.lphertext back plain text id decrypting .

Julias Caesar around 50 B, Caegraphlc Systems was used by the Great Roman Emperor

et r o ot Marcus Cicero using a rudimentary substitution

cipher in which each letter of
al .
down the alphabet, with the last gﬁabet 'Sreplaced by the letter which occurs three places

the Ciphgrtext equivalent underne;; &tters C.ycled back to the first three letters . If we write
Caesar cipher s given by: € plaintext letter, the substitution alphabet for the

Plin | ATB]CTD
P STE T
text DEFGHIJ

Ciphe [D[E
riext dSEEL

—
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Let us consider a plaintext message :
(1)'START OPERATION'

The Ciphertext of this message is:
(2)VWDUW RSHUDWLRQ'
The plaintext message can also be transformed to ciphertext by using congruence theory.

Characters |A B |C|D]E|F|GIH[I|J [K[L[M[NJO [P QR[S [T[U [VIWIXTV Tz

digits 1J2 ]3[4 5617819 (10{nju2in3{uits (16/17/B8119]20|21 {[2]B|2a]5 %

If "P"is the digital equivalent of plaintext letterand "C" is the digital equivalent of the
corresponding ciphertext letter , then

C=P +3(mod 6)

Now,

(1) and (2) becomes

192001 18201516 0518012009 15 14
2223042123181908210423121817

Of course due to the simplicity of the Caesar Cipher Caesar himself abandoned the
scheme feeling insecurity from it. In conventional cryptographic systems the sender and receiver
jointly have a secret key. The sender uses the key to encrypt the plaintext to be sent , while
the receiver uses the same key in order to decrypt the ciphertext obtained . Public key
cryptography is different from conventional cryptography where the sender and receiver use
two different keys : encryption key and decryption key. A major advantage of a public key
crypto- system is that it is unnecessary for each sender and receiver to exchange akey in
advance of their decision to communicate with each other.

In 1977, R. Rivest, A Shamir and L. Adleman proposed a public key encrypto-
system which uses only elementary ideas from number theory. Their enciphering system is
called RSA after the initials of the inventors . Its security depends on the assumption that in the
current state of computer technology, the factorization of composite numbers with large prime
factors in prohibitively time consuming. o

In the RSA system each user chooses a pair of distinct primes, p and q. The factorization
of their product n=pq s called enciphering modules . One might take p and q with 200 digits
each, so that n has roughly 400 digits . Having selected n, the user then chooses a random
positive integerk, the enciphering exponent, satisfying ged (k, ¢ (n)) =1. The pair (n, k) is
placed in public file , analogous toa telephone directory, as the user's personal encryption

_13_
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key. This will allow anyone else in the communication network to encrypt and Sef'ld amessage
to thatindividual. While n is openly revealed , the listed public key does not mention the factor
spand qofn. : .

The encryption process begins with the conversion of the message to be sent into all:
integer M by means of a 'digital alphabet' in which each letter, number, ora punc.tuatlon mar
of the plaintext is replaced by two digit number. One standard procedure is to use the
assignment;

AtoZ:01 to26

»=27, .=28,7=29,0=30

1=31,2=32,3=33 ,4=34,5=35,6=36,7=37,8=38,9=39, ! =40

and 00 indicating a space between two words .

Letus consider amessage :

'Check the road'

Itis transformed to numerical string ;

M=0308050311002008050018150104 .

Looking up the intended the intended recipient's encryption key (n,k) in the Pub]l::;
dictionary ; the sender disguises the plaintext number M asa ciphertext number r by raising
tothe K th power and then, reducing the resultant modulo n ;thatis:

' M¥=r(mod n)
Whete nis the enciphering modules,

Use of Binary tree:

Suppose we wish to represent the message'ROAD IS GOOD' using code. We wish
to encode the message. Let us select the code C ={0,1,00,10,01,1 1,100,001’000.} tc:
represent the symbols { R, 0, A, D, L, S, G Blank Space} respectively. Thus encoding
ROAD IS GOOD' we get the string of 0" !

(01,00,100) 000 (1 1,100,01,00,1,1,10)

We do not know where the spaces
if we brake the above message as

we get,

(1A, G) space (8, G 1,0, 0, D)

ie.,JAG SGIAOOD

Now we canuse binary trees to construct
. Starting from the root at each
to the left by 0 and the one go

between words occur, and when we see, for instant,

prefix codes
vertex we label the arc going

ingtoright by |,
-14-
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If we now label the leaves of the binary tree by symbols we ant coc.le words, we can
obtain a prefix code for these symbols by recording the labels on the arcs in the path from
the root to each leaf. Hence the leaves of the tree are labelled by R, (?, A, l?, LS, G, and
space. In each space can be written as 111. Thus the prefix code we drive using the binary
treeis:

0 ‘ A D I S G Space |
000 001 010 011 100 101 110 m |

i ’ t the string
Using these code words to encode our message we ge
0000%)1010011111100101111110001001011. B

—
r

"I believe that mathematics when conceived in its broadcast sense , is an

indispensable tool in a complex world Newton
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Mathematics is an Art!
Shashanka Buragoha!in
2nd Sem, Department of Mathematics
Introduction :

Many of you might be wondering or nodding their head like how mathematics is an art
or an art form and not science. Well bear with me in this and I hope you'll get a slight idea of
what I'm about to present! ‘ '

To answer the question, "How Mathematics s an art?", we have to know what 'lfsrt
means. Well, 'Art is an expression or an urge to create constructions which externalize
internalized inputs from the environment. In simple words, it is a medium to express how the
environment responses, :

Mathematics has itself been described as art motivated by beauty; more precisely i?)’
symmetry! But Mathematics is usually classed with Sciences, both in official catalogues andin
popular imagination. But the subject matter is very different.

Subject Matter

The sciences are about things in the rea] world. It is the pursuit and application of

knowledge and understanding of the natural and social world following a systematic

methodology based on evidence, Each science has its own area with some overlap. F or
example, Physics is about things like forces, mass, stars and subatomic particles. Chemistry 18
about atoms and molecules, Biology is about living things, etc.

ducated adult has virtually no idea what Mathematics is about of
ians do. This is because of how math is taught and how its teaching

differs from how the sciences are taught. In high school chemistry, the students do something
like chemistry. They mix chemicals to

gether and see what happens. So, what do Mathematicians

TRAPEZIUM

only by 1 and themselves. But what about 'numbers?' It's very tricky to define them and
we've never seen one. Of course, we have seen representation of numbersas 1,2, 3, ... But
these are not the numbers but merely symbols of the numbers. Botanists study applfes,
psychologists study people, mathematicians study numbers and they don't even exactly exist.

Goalsl\./iathematics is the pursuit of a certain kind of beauty, a highly abstract structured
beauty. It's like poetry. A sonnet should be beautiful, but it also has to follow. a specific thyme
scheme and scansion. Similarly, a mathematical theorem should be beautiful, but you also
have to prove it (and proofs can be beautiﬁ.ll t00). - .

Here, math is more like art than a science. Mathematx'cnans are always seeking new
theorems and more beautiful proofs of theorems, just as artists seek new forms of art and
more beautiful expressions of old forms.

Inevut;:li)sl ];:yss:ible to imagine a universe with different pt!ysical laws.. Indeed, many physicists
believe that there are many universes and that the physical la»zvs differ betv.ve'en them. And
some science fiction writers have also written a_b.out 'such universes. B.ut itis much more
difficult, ifit is even possible, to imagine a world with dlﬂ.'er?nt mathematlc:v.. .
We can imagine a universe where (say), the gravxtauonal consta.nt is hlg.her orlower.
But can we imagine a universe in which 3. is nota prime? There are various Phllosophers of
mathematics, just as there are various phllo.sop!)ers for art or beauty or ethics or v'vhatewfer.
Platonists believe that mathematical truth exists in some ideal world- that th.ere are lt:orms or
ideal representations of mathematical objects. Fon:nahsts such as Zolta}n P Dl?nes be eve that
i layed with symbols. Realists believe that mathema.tlcal otfjects efust m the
2;3: ;ﬁ:ﬁ? ];)ut, regardless of your philosophy of ma?h, it seems'nnpossxbl.e toimaginea
universe where the integers behave differently. Any species that htzsis integers will know that 3
is prime and 4 is not, That's why it is the truest art forrfl th.at e.Xl.S' - . o
And as Albert Einstein said, "Pure Mathematics is »in it's way, the po.etr{ 0 ogl'
ideas. And its essence lies inits freedom.” So be free to paint your mathematical canvas!
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-to compete ina technological community.

knowing so much about the universe. S
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Mathematics for a Better Life

' Purbasha Bharadwaj
6th Sem., Department of Mathematics

school days have always been saying that “Math is everywhere”, without
elabol;art%cﬁ;l:)ertsﬂ?: :rntie meaning}(’)sfit. I’ve always beenthmkmg abouf the util‘i‘ty of .mathemaﬁcs
in our daily lives. Those thoughts like “is there any use of Sinx or int(2x) “, whlc.h ppbably
most of us think about once in a while. Though we were mac‘le aware Mathem?tlcs isavery
broad conceptand functional and has been a part of hmnanhnd forever, but fallefi torealize
how intriguing it is. It was only later I learned the a'ctual role of mat.h and how it has bge:n
helping us out. It’s no longer just the language of science, mathematics now oontnl.mtes in
direct and fundamental ways to business, finance, h.ee.llth, and def?nse. .For Stl.ldents, it opens
doors to careers, For citizens, it enables informed decisions. For nations, it provxdgs knowledge

Leopold Kronecker once stated that “The natural numbers come from God, everything

else is man’s work”. We, humans, have an undying curiosity about everything and we try to

i is such a huge correlation that ties the

ions to unanswered questions. There 1s suc :
develpp SOlunotlilse: and mathematics. If it weren’t for maths, we would’ve been left out of
COSTIC Persper tarting from the knowledge of orbits of different planets

that have led to the discovery of other planets like Nc?ptune, to T!xe Big g]ani Lhiorz:ga:]s
has played a crucial role in discovering various mysteries of the universe. I ;u (',I%i 1‘1: is
still ariddle, could be easilyexplainedbysimple a!gebraa.ndpre-alge.braxc kills. stellsus
alot aboutl;owmaths COlﬂdbehe]pfulinfutumdlSCOVﬂ:leS in cosmic studies. . B

ily on mathematics. Therefore, any architect, or civil

_y d designrely hea X . .
engine‘:rr:}}xgﬁgmfﬂnfh e theoretical foundations of mathematics, be able to build mathematical

: s methods of mathematical statistics to process experimental
models, and solve problems, us?egciding to pursue a career in this field must have a well-

data. That is why aI’lZaf:;lePt' Mathematicsis used in nearly every aspect ofhome building,
ﬁ:‘:lt%pj:lzia te the volume of concrete required to pour the foundation or the number of

. f cuts to make a proper roof
: terior walls or calculate the angle 0 ke
:;zsoﬁfsﬁzzaiﬁec?ﬁf‘g dimensions. Just about every aspect of our life can be broken
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down into mathematical expressions. Not only in architecture, but maths has also influenced
technologies. Mathematics is the tool that has been used to develop scientific principles and
discoveries in industrial production. In the past, any findings in the laboratory had to undergo
pilot testing. Nowadays, this is replaced by mathematical simulation, saving time and cost.
We may not be aware that mathematics has been used with practically everything associated
with technology or technological decision. One of the few areas where Einstein’s theory of
relativity directly impacts our lives is the latest navigation system, GPS. Maths has played a
very vital role in making navigation as accurate as it is today and it was one of the best
inventions in modern technologies that made our lives so much easier. Another even more
spectacular invention was the computer which changed our lives dramatically. They are now
beingused in all walks of life; health, education, communication, engineering, crime detection,
navigation, and many other fields. Computing involves a particular branch of mathematics -
Discrete Mathematics. Notations and concepts of discrete mathematics are used to study
problems in algorithms and programming, Intimes like COVID-19, these technologies helped
alotin tough decision making and even in further future, they will continue to do so.
Thesetoughtimes are often accompanied by economical imbalances, One must maintain

aresponsible budget so that one can meet theirs needs without overspending. Not only in
times like this but general finance management is important for proper living. Mathematics
affects the financial decisions that we make every day. From paying our bills to using coupons
at the grocery store, math is a part of our everyday lives, Number sense and a facility with
mathematical concepts are especially useful in banking. We use math for budgeting, spending,
saving, and inve

sting. In each case, a good understanding of mathematical concepts will be

beneficial for your finances. From the most basic concepts of budgeting and spending to the

more complex concepts of investments and interest, math js used everywhere concerning
banking. We live ina world where one must have a strong sense of mathematical principles to
manage finances.

. Mathematics is helpful not only economically o scientifically but also helps analyze
sttuations. Statistics keep us mforrfled.abom, whatis happening in the world around us, Statistics
are important because today we live in the information world and much of this information is
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like fever and headache. When statistics are involved, then you can have a better idea of how
the virus may affect your body or understand what the actual cause of spreading infection
could be. Statistics data allow us to collect information around the world. The internet is a
device that helps us to collect information. The fundamentals behind the internet are based on
statistics and mathematics concepts. -

Whether realizing it or not, mathematics has probably influenced everything around us.
Technology is all based on mathematics. Electronic circuits can be defined as mathematical
functions. Battery life can be described using a mathematical equation. even if you don’t
count yourselfa fan of mathematics, it’s hard to argue that it hasn’t been a crucial factor in our
rapid evolution as a society. We reached the moon because of math. Math allowed us to
create and transmit electricity over hundreds of miles to power our homes, and gave rise to
computers, Without math, we’d probably still be living in caves. _ )

As Einstein truly said- “ What is mathematics? It is only a systematic effort of solving
puzzles posed by nature.” And we have yet to learn so much. »

As far as the laws of mathematics refer to reality, they are not
certain and as far as they are certain, they can not refer to reality.

- Albert Einstein
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Women in Mathematics

Bhabana Sharma
2nd Sem., Department of Mathematics

. "We can all do our part to unleash our world's enormous untapped talent- starting with
filling classrooms, laboratories, and boardrooms with women."
v ‘ : -UN General Secretary, Antonio Guterres.

Womerf and girls represent half the population and, therefore, also half of it's potential.
Genfier equality hasbeena controversial affair in recent times. A significant gender gap has
persisted thro‘ugho‘ut the years at all levels of science and math. Even though women have
fought tooth apd nall tpwards increasing their participation inadvanced education, they are still
under-appreciated in our field.

Ana}yzmg various studies over a period of time, it's been found that the under-
representation of women in mathematics are results of deep-rooted social stigma, discrimination,
gender biases, and'lfa?k of role models that greatly influence the quality of education and
hamper their capablht.lcs. The field of mathematics has remained a male dominated sector for
centuries. Time and time again we hear and study names and theories of great men and their
contnbu?lfans towards our field. Come to think about it, had women been given the same
opportunities to educate themselves, had had less societal pressure towards mari gle and children;
we probably would've been flooded with brilliant women who revolutionized t;ge field! ’

In the 21st century, the scene has changed for the b :
seems to be light peeping at the end of the tunnel, In the
exposed to excellent opportunities to dip their feet in the

Often, we gravitate towards role models that seem

like us can achieve their dreams, we can too. [ am extremely lucky to be under the guidance

of such role models, women who have defeated all norms and have estab]; hed themselvesat
great helghts in the mathematical field. Being in a department fuclod Sl; ; b emse e
encouraged us, young women, to pursue and thrive in mathematics Y von Wt_)tl}l i the
core of the department of mathematical sciences at oyr institution Tiue::’\::::rr;inof? lirtxl;ost

etter to a great extent and there
past few years, women have been
field of mathematical sciences.

tobe like us, it seems that if someone

intelligence, courage and determination have pavedapa
who have the zeal to enter into this oh-so challenging and

Stron.g mathematical base creates critical th;
generation innovators. The field is well into its extrao,
women in mathematics! =

th for future generations of women
exciting field,
nkers, problem solvers, and next
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. . Breakthrough Prize

The Breakthrough prize, renowned as the <O
world’s top scientists in the fundamenta] $
categories-Mathematics, Fundamenta] P
receive 3 million USD each in prize mone
received by Nobel Laureates,

scars of Science’, recognizes the
ciences. It is conferred in three
ysics and Life Sciences. Awardees
s Which is higher than 1 million USD
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Maryna Viazow?ska:
Winner of Fields Medal, 2022

Nijara Konch
Assistant Professor

Department of Mathematics

¢ Chair of Number Theory and full Professor at the Ecole
POlﬁe?han%zz gzzzlsek;; t]?ausame (EPCL), Swi.tZerlaI{d 1s one of the a\.avarfiee of Fields
Medal, 2022. Sheisthe second woman to receive this pre:shglous award wm‘"i‘h}\ is c:;hnsuzrr:d
as Nobel Prize in Mathematics after Iran’s MaryamMuzakham in 2(1))21. e c;_} e.r \ e,
laureates for the year 2022 was France’s Hugo Duminil, June Huh from céton niversity

d Britain’s James Maynard. vy . e
and Britain’s oy borm on 27/ Dee, 1984 in Kyiv, the capital city of Ukraine (in then
Viazovska by Russia in February 2022. So in the time of bloodshed

iet Uni i invaded
?;.V;est;arﬁzrgu:glllﬂ‘;az kraine, this honour brings tremendous glory to her motherland

S ; istential crisis. )
el ls- i fac(linj f:xllaestowed' to the mathematicians below the age of 40 (at the time of
1'?1elc'ls me s four years since 1936 at the event of Intematlon.al Congfess. of
awarding .1t.) in every odal is awarded torecognize and honour the outstanding contribution
Mathematicians. Thismedal1s ficant awards received by Maryna Viazovska includes

: er signi . . .

samrize ( {C..

(2017) and Fermat’s pl'lzeb(r'i?-l?i::: i:'om her early daysandattended school designed specially

. ViamYSk-awas v;.ry ts in science and technology at Kyiv. She topped n Intematlonz’il
for high ac.hlevmg stu. en or University Student’s in 2002 and 2005. She dlq l'fer m?ster s
Mathematics Competiio” = e, Germany in 2007 and received her Indian equivalent
degree from pmVCISItY Of:Kl?;S the first of two doctoral level scientific degree in Russna. andin
doctor of philosophy (whic Institute of Mathematics of the National Academy of Scxen?es,
Comfnor.lwzealdlt(l)l s;a;:) ,::el::/ o second and final doctoral degree Doctor Rerum Naturalism
Ukraine in 2010.
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(Dr. rer. nat. inbrief) called Doctor of Natural Sciences from University of Bonn, German?f in
2013. Her doctoral thesis entitled “Modular Functions and Special Cycles” related to ‘analytical
number theory’ and guided by Don Zagier and Werner Miiller.

She works on numbers, geometric shapes, their intermediate connections and geometric
optimization problems mainly sphere packing. Sphere packing is a very natural geometric
problem in which putting infinitely many spheres or balls (usually of uniform size) are discusse.d
within a certain volume say big box (usually in a 3-dimentional Euclidean Space). Legend is
that people were interested in how many cannon balls can they pack into a ship! The answer
for the cannon ball is that they must be stocked in pyramidal shape like oranges are packed in
a supermarket. This is the best possible packing for this. But mathematicians always think
beyond; they are always curious about new things, new dimensions, Nothing stops them from
adding one coordinate or 24 different coordinates. Over the years mathematicians are trying
to solve this sphere packing problem of different dimensions by discovering differen} techniques
and optimality conditions and have found bounds that shows nothing better can be done.
Among them Johannes Kepler (made Kepler conjecture), John Leech (Discovered Leech
Lattice), John Conway (studied symmetry of Leech Lattice), Thomas Hales (Proved Kepler
conjecture), Henry Cohn and Noam Elkies (developed the method of magic functions) etc.
offered significant contribution in this regard. However, it is found that, in dimension 8 and 24,
the bound came very very close to the actual density of known packings. In dimension 8, this

bound is close to E, g Packing and in dimension 24, it is close to Leech Lattice. Hence
mathematicians realized that there must exists some function which is supposed to describe
this optimality of packing, Finally in 2016, Maryna Viazovska has given anexplicit formula for
the magic function after the 13 years of continuous and rigorous research. In 2016, when
Viazovska solved the sphere packing problem in dimension 8, very quickly it led to the solution
in dimension 24 in collaboration with others. When the proof for Kepler conjecture involves
long computer calculation, in contrast, Viazovska’s proof for 8 and 24 dimension looked
‘stunningly simple”. Besides this, she is also engaged in significant research on spherical designs
which includes existence of small things in arbitrary dimensions, In Dec 2022, she was also

honoured as one of the BBC 100 women around the world, She is married to Professor

Daniil, who is also a physicist at EPFL. Against the stereotype thinking that women are weak
in mathematics, she is a befitting reply to that, In coming days world is excited to see the great
mathematical discoveries by this young and dynamic lady. @
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Factorial Zero
0!
Abhishek Goswami
Guest Faculty

Dept. of Mathematics

i i i f thrilling combinations, engrossing
Mathematics - an incredible tale of numb.ers.ﬁlll.o . ; :
ideas, and musing questions. I believe mathematics is gripping because it rev?als its cardswhen
the t’lre least expected. A few days back, I came to know the story of 0. This may not sound
ve ‘ tempting to mathematics wizards reading this but believe me, I was totally in love with
mart){qemalzlcs once again with this simple yet not so simple question. Sothis exclamation look.mg
bol is a Mathematical operation factorial which means to multiply a series of descending
Syrtrlllrallsa bers. For example 41 =4*3*2%1=24. Now we take it as a fact that 0!=1, but
m;I ’ fltlmuﬁ1 i: tl;at how can we decrease a number till 1 which is already lessthan 1. So to
:licitdse this Zipher et us all do a mental exercise. So let’s calculate what is 51, 41, 3, 21, 1!
So
5!:5*4*3*2*1:120
5!=§*4*3*2* 1=120
41=4*3%2*1=24
31=3*2*1=6
2!1=2%1=2
- ' ' d3!is 4!/4. Going on 2! = 3/3 and
. | is nothing but 5!/5 and 3! is 41/4. Going on 2! =3!/3 an
and now if we look :tl: si'gn‘:/alrii we canget 0! Thatis 1!/1 and yes itresultsin 1. Jsn't
}t! :zf'éz ant(:; liap:ﬁ%i;g:ﬂ g 50 numbers together results in 1? This is how mathematics is
1t baffling that m ,

beautiful. m
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Can Computers be Mathematicians?

Barbieli Dibragede
4th Sem., Department of Mathematics

A.rtiﬁcial Intelligence has already bested humans at problem-solving tasks that include
games like chess and Go, whichisa compiled high

-level programming language. But before
any task can be tackled by a machine, it must be reinterpreted as directions ina language that

a computers can understand. We have probably heard about an IBM computer called Deep
Blue, which managed to beat the best human chess player in the world, Garry Kasparov,

baCk i 1997. De.e;j Blue, of course, b.eing a computer, was very fast. It could evaluate 200
million chess positions a second. And it based its evaluations of those positions on a gigantic

library of chess knowledge that its programmers had built intoit. And there has been assumption

that in some maybe-distant future, there will be atim )
able to take over humans, time when the descendants of Lean will be

For the last few years, researchers and amateurs all over the world have worked

together to translate the essentials axioms of mathematics into a programming language called

Lean. An?wd with this knowledge of algebra, geometry and logic, these programs, known as
p.I'OOfaSSIStamS’ do the busy work for people, checking their wor’k vigorously. Th’is frees up
time and mental space for mathematicians to be more creative, Theorem prm;ing programs
tha? understand Lean have begun helping some of the world's greatest mathematicians verify
their work of accuracy ofacomplicated proof, So the question is, what can computers do for
pure m;ltlhematlcs, now and in the coming years? ’ P

eorem-provers have bee i '
some of the othefﬂleorem-prover:,fgc?ui: — 19‘60 & 5705, Lean has the odge over

[ . . We can : . .
we've told it, and it's translated those things down to m:tg’ It means that it's taken the things

ackground that's trying to interpret
are-bones axioms of mathematics. SO
for people who aren't necessarily Ph.D.s
people, to just speak in the natural language
Yyetsomehow, it can then translate. For example-

these are called tactics. It makes it more comfortable
in computer science, or even computer kind of
that mathematicians are comfortable with, And
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we want to check that (x+y), all squared, is x? + 2xy +y2. We want to expand out the
brackets, If we try doing that from the axioms of mathematics, then that takes about 20 lines.
So tactics are these higher-powered arguments that one can use to make it more like we're
communicating with a smart undergraduate rather than a rigid machine that can do nothing
other than the basic steps in logic. )

It seems that mathematicians are teaching math to Lean, and Lean is doing what it does
so well, checking the logical steps to verify that the proof strategies ’fhat have been outlined
really can be made to work, all the way down to the axiom level. Soif we teacha computer,
all the known tools in one of those areas, and then say, now go al.lead, start putting them
together in a billion different ways and see which ways are prodl.xctxve, we can imagine that
maybe computers would have more Success. But, for example, inafield of nun}ber theory,
there may have a big disadvantage when it comes to proving theorems. And it may 'took
many, many years for the ideas to crystallize into the noflon.of amodular formand that S ﬂfe
artistic part of mathematics, whereas, Lean does the scientific part very well, everything is
rigorously defined, and there are very clearrulesand one follo'ws the science and one proves
the theorem. But creafing the notion of an elliptic curve, or, the idea ofaGalois repxisaem?huon,
these are the things that have very much formed by humans. So, if computers mg'tl vle :nsz
insights we aren't yet convinced that they can have those mSIg.hts atthereq evels.

50, thus, there would be big drawback when it comes to proving theorems. ®

Chern Medal 2

maticsis the Chern Madel which was first

fthe hewer prizesinmathe m chw
O\:aerged in2010. Itisan intemational award recognizing outstan. dll'{g lifelong
. o ¢l inthe field of mathematics whichincludesa

‘ fthe highestlev : .
ical:llle;/reize:; (I)JS s 2,5gho, 000, The prize is givenat the International Qongless

of Mathematicians (ICM) which helds in every four years.
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Mathematics for a better World

Richa Kalita
2M Sem., Department of Mathematics

Mathematics is the study of quantity, structures, shapes and space which help us seek
out patterns, formulate new conjectures, and establish truth by ngorous deduction from
approximately chosen axims and definitions. o . 3

Mathematics can be enormously interesting and inspiring, but its beauty and utility are
often hidden Most people tend to run away from the mere mention of the word math. They
don’t even know that they think mathematically allthe time. We all use simple anthrnt.atm every
day when we buy groceries, a newspaper or a movic ticket. We also do more high level

mathematical reasoning all the time, unaware of the complexity qf our t%linki.ng.
Math now reaches into every corner of our lives. Ele'ctromc devices like smartphones
and iPods, which we use daily, depend on the application of maths,. as _do computers,
o the intemnet. Operation of air traffic control requires 1.mp1ementahon
SOy iongysla nal trade and the financial markets rely critically on secure

of mathematical tools too. Internatio AR
. ber theory, one thought
ot ' tion methods, that spring directly, from num Iy, g
communication, using encryp applications.

" ; —— ‘useful’
tobeafi ure mathematics without "useru’ )
am?;c;ﬁﬁ walkers can recall an axious time when, caught on aridge between steep

slopes, enshrouded by dense fog. The immediate Cltlll;“-SﬁOH is"‘Wl;fre eﬁ‘]‘iﬂy 5“}:‘ {S’AM?PS
’ ey 8 r that question. A small hand held device
and compass are vital aids, but they canot answe

based on GPS can. _ . L o, T »

'+ aning System) 1sasatclhtebasednav1gat101.15y m. To compute

the m;gzg};}i(g?gag;ﬁf l?sgfsi)éllﬂs from several gatellites, each 1_nclud1ng the pre.mﬁ:g
fimeand location of the satellite. The satellitesare synchronised so that the signals are transmi

ve at the GPS receiver at slightly different times

at precisely the same instant. But g;id of light, the distance to each satellite is determined.

usin :onal speed, the o ) i A B
Thesgeﬂ;iesgnc::g:;rlﬁlengsed to calculate the position of the receiver, fﬁﬂg{ﬁ;@m

GPS is one of those technologies that has’crept up on everyone ar;d Lall thanks to math
other useful technologies to become invaluable In Pur B growntig V:?rns’ hiclning solentist {O

Mathematics also plays an important role n crime 1nv'e‘s lgaDl; A ré)ﬁlegs and bullet
work out a range of problems including ﬁngemnnt recogmtlo?, i p "
trajectories thagt an understanding of the subject could e hepior i nzi( Er Td feri -v:i
Applica tior; of mathematics along with other technological innovations in the field of crimin

= 3 5 s
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investigation, has enabled today’s forensic investigators, to remain a step ahead of the criminals,
delivering justice, making the world a better place to live in.

Once upon a time biology meant zoology and botany, the study of animals and plants.
Butnow ithas been transformed from a descriptive science to a quantitative discipline.

Biological systems are hugely complex, but mathematical models which uses concepts
such as network analysis, group theory, differential equation, probability, chaos theory and
combinatorics aid in solving those tough problems in the life sciences.

Many lives are saved each year through a synergistic combination of engineering physics,
medical science and mathematics. This combination is CT (Computed Tomography) imaging
technology. Radiologists can use CT scans to examine all major parts of the body. Ina CT
scan, multiple X-ray images are taken from different directions. The X-ray data are then fed
into a tomographic reconstruction program to be processed by a computer. The image
construction problem is essentially a mathematical procedure.

Applications of tomography are not confined to medicine, The technique isalso used in
engineering and manufacture of microchips. It’s also used to compute o0zone concentration in
the atmosphere from satellite data, '

The communication networks in the human body

involve millions of interlinked cells.
Occasionally these networks break down, causin

g diseases. Systems Biology, another inter-
atical models for designing new therapeutic
standing of cellular networks. In the era of

alysis and mathematical models are essential tools in
infectious diseases such as Covid-19.

are faced with crucial questions such as

disciplinary field of biological research uses mathem,
approaches based on a system’s mechanistic undey
pandemics, epidemiological anal
understanding and responding to

Public health authorities

TRAPEZIUM

Exploring Astronomy with Mathematics

Anindi{a Talukdar
4th Sem., Department of Mathematics

Astronomy is the study of celestial bodies and relating phenomena. Astronomy studies
everythin g beyond earth's atmosphere. To explain the origin'and evolution of planets, mo?ns,
stars nebulaé galaxies, comets and many other celestialbodies, astronomy takes into
consi,deration ‘Jle various branches of mathematics, physx‘cs, chemistry,etc.

The night sky,with iis charming beauty and mysteries, has always attracted the human
civilization. The early civilizations including the Babf)g;)m:fl;lsl; Ci(ryeeks, Indians, Egyptians,

' ical observations of the mght sKy.
Chinese, Maya, etc. made methodical o : : . |

Since ancient times, mathematics and astronomy are }nteﬁmped and inseparable. Both
and. The phenomena or observations which cannot be reasoned or

hysics can be explained through mathemaﬁc's.. i
ihematical models with sufficient precision to expiain
Astronomers have developed maihe o ; : o
the formation of celestial bodies, their future, origin and the very hi stori;i of it gossuhle. .Th?
dt ¢ f the planet Neptune by mathematical computations an not. y empirica
,l,SCOYGW B 61 P ‘am | le of the same. In modern times, technology like -smng com.plfters
f’ffhe rimen tls;:dal ?‘;rarz by the use of mathematics have helped extremely in space missions
vith specialized so

of astronomers.

Mathematics allows astron
the distances and sizes and hence prepare
were the ancient civilization to use complex

0
other events, They even developed a Syst;:lngles ‘
used in modern days to measure tme anthat researches are going on to discover exoplanets

is wi Ip of mathematics : d identify the tell-tale
(ou'fsidI : lsfmmsg;:r:i’sptem)- Astronomersanalyze e %Dm Stm:s?gorll :t{l t.;g exoplanets
si i‘ol Ourt They canalso predict the emperature an comp
gns of planets. The .
througls1 mambemat:;s. frnathematicscomm onlyusedin as;ongmy are: trigonometry, conics,
ranches o ili ra.
diﬂ‘eren?izim d integral calculus, statistics and probability, alge

=37«

the branches go hand inh
explained by the knowledge of p

omers to predict the movements of ce.lestial bodies, calcuilate
mathematical models of the universe. The Babylonians
mathematical calculations to predict ellzpse§ and
fnumeration based on the number 60 which is

e R
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Trigonometry was the primary tool of mathematics used by ancient astronomers. The
changes in the sky can be explained by trigonometry. Distance between two stars is measured
by measuring the angle formed between them from the observer's sight of view. The Greek
astronomer Hipparchus developed a system of trigonometry to calculate the distance of the
moon from the earth. He also developed a technique to measure the brightness of stars which
is still in use.

Conic sections defined by the Greek mathematicians highlight different types of curves
like circle, ellipse, parabola and hyperbola.Johannes Kepler formulated the Laws of Planetary
Motions using conics, geometry and calculus to show that planets move in elliptical orbits
around the sun and that they travel faster when they are closer to the sun. This led to the
foundation of Newton's Laws of Motion.

It is by the idea of differential and integral calculus that Newton developed the laws of
classical mechanics including the laws of motion and the universal law of gravitation. This in
turn allowed him to explain the elliptical orbits of planets and the movement of comets.

Einstein formulated the famous Theory of Relativity whose mathematical framework is
hased on differential geometry, precisely Lorentzian varieties. Einstein was inclined towards
Riemann's work and non-Euclidean geometry which led him to tensor calculus which is the
primary language of the relativity theory.

To identifx patterns in astronomical data, statistica! tools are used to analyze data sets.
Moreover, there is another tool callec-l probability which is used to extract information from
large se.amples of mea.sm'ements. Statistics and probability are mai nly used to understand the
formation and evolution of planets and helps in search for extra-terrestrial life and exoplanets.

Furthermore, astronomers developed toolsto study astronomical phenomena. Optical
telescopes, r.acho telescopes, satellites etc, are used to collect astronomical data. Computers,
ranr: 32:::)0' ;?%gﬁf‘;{ielizfreseamh of celestial bodies. All these advanced technologies
; P : o gebr:a, Use of a telescope requires complex calculations. For
1nlstance,11t was while Smdylng motion of objects that Galileo devel
El?hzs;i);e jfc i?:; if;;%r:rﬁ:eu?l:s t(())ftx;ll:?bers oy fSlatng Pl}otons or electrons or protons

ight produced by various ¢

i iated i i ies which is
further differentiated into types of light by using statistics and ariﬂlme:ilz stal bodies w
So, we can conclude that all the Jaws governing the celestial bodiels use mathematics t0

establish and test hypothesis, Henc -
mathematics and creation of mathematica] modelsand flrgoﬁ g Isnore accurate with

Mysteries i :
y of the cosmos are behind the science of mathematics, physics, chemistry- "

oped a telescope. The
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Evolution of Mathematics with Time

Memcha Singha
2nd Sem., Department of Mathematics

"GO DOWN DEEP INTO ANYTHING AND YOU WILL FIND MATHEMATICS"

—Dean Schlicter.

The history of mathematics isnearly as old as humanity itself. Si_n.ce antiquity, mathematics

has been fundamental to advances in science, engineering, and ph110§ophy. It has evolved
from simple counting, measurement and calculajtior_l, and the systu_emapc stgdy .of the Shap.es
and motions of physical objects, through thet ap'ph.cauOn of abstraction, imagination and logic,
i ol abstraitldl:;l pltirlii;:.nki?:otr;daaﬁd its evolution over the

i integr: 0 )
i pding of the world. From the 16th to 19th century,

centuries has shaped our current understan
mathematics undgrwem a series of changes that would eventually lead to the development.of
ticians developed new concepts, theories

modern mathematics. During this period, mathema : - .
and methods that laid the foundation for further advancements in mathematics. The Renaissance

wasan imporiant period in thisevolution, asit sawashift from trditional mathematical methods
to more ag:t,-act thinking. This shift allowed mathematicians to explore more challenging

5 uld shape our understanding of mathematics tgday.
Erakfens o devslop fE Lo s t\llvzmaticians such as Isaac Newton, Gottfried Leibniz

During this period, many famous ma i loped theories such
: - 1. :0ns to mathematics. They developed theories suc
and Leonhard Euler made major conmb;z (s)ﬁll used in modern day mathematics. Furthermore,

as calculus and probability theory which : : ;
theyalsomade g P algebraic geometry whichledtoa better understanding of geometric

ts during this period paved the way.
Shapeﬁraﬁldfg%ffs;illlﬂ;f;igzﬁsaﬁ;:l; time of tremendous advancement in the field of
e o the

. fical discoveriesand innovations that transformed

mathematics, It was a time of great mathem? _ :

explore the esolution of mathematics from the 16thto the 19th century . pe

TR AL dersto) mathematicslt((;iag; the Renaissance, a period of gre'e.lt intellectual and
The 1-6th .century was rn.ar this time, m athematics was seen as an important tool for

cultural rebirth in Europe. Durihé ici cused on the study of geometry. One of

und 1 d many ma =, h o
the g}?ﬁﬁiﬁiﬁiﬁlﬁcims of the time was Gerolamo Cordand (1.501 STl
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a prolific writer on mathematics and science. He is credited with introducing the concept of
complex numbers and was one of the first mathematicians to apply algebra to the study of
geometry.

- Another notable mathematician of the 16th century was John Napier (1550-1617),
who is best known for his invention of logarithms, Logarithms allowed for complex calculations
to be simplified, and they became an essential tool in fields such as astronomy and navigation.

The 17th century saw the rise of calculus, a branch of mathematics that deals with the
study of continuous change. Two of the most important mathematicians of the time were
Isaac Newton (1642-1727) and Gottfried Wilhelm Leibniz (1646-1716), who are credited
with independently inventing calculus. Newton's work on calculus was clos,ely tied to his laws
of motion and theory of gravity, which revolutionized the field of physics.

Another important mathematician of the 17th century was Pierre de Fermat (1601-
1665), who is best known for his work on number theory. Fermat's Last Theorem, which he
conjectured but did not prove, was eventually solved by Andrew Wiles in the ZOt}; century.

The 18th century was a time of great progress in the field of mathematics, Leonhard
E:uletr (1707-1 7{33) was one of the most important mathematicians of the time ax;d he made
significant contributions to a wide range of fields, including calculus, number the,oxy and graph

theory. He is credited with introducing the concept of the mathematical function and was one

of the first mathematicians to use the symbol ? .
" /torepresent the ¢ S e
to its diameter, P tatio of a circle's circumference

Another notable mathematician of the 18th century was Joseph-Louis Lagrange (1736-

1813), who made important contributions to the stud :
o : of -
He s also credited with introducing the concept Ofy mechanics and mathematical analysis.

function used to describe the dynamics of a System

= oloTh’lex?lthbcfnmryfaw the development of new branches of mathematics including
P ey an avstractalgebra. One of the most important mathematicians of th’e time was

Carl Friedrich Gauss (1777-1855), who made sion:

: i iy e significant contributions to a w

mcléulilmg number theory, statistics, and geometry. Heis credited with awiderange ofﬁelds%
modular arithmetic and was one of theﬁrstmamematiciansto S . rocueing the concept o

Another important mathematician of th
1866), who made significant contributions
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My Persenal Experience with Mathematics

Jyotishmita Das
4th Sem., Department of Mathematics

Mathematics is a universal language that can become very confusing as the content
continues to stretch itseif with more advancement in skills. Difficulty occurs in many ways in
Mathematics, just like in life, but it certainly depends on the learner, whetheritisa strjuggle to
overcome or an opportunity to learn.Math isan ane.ll'ytlc_al concept and we.ofter.l m1§read it
just as a mere academic subject. Whereas, its versatility lies far beyond our imagination.

One who copes with the concepts of Mathematics, not only Ie?tm.s about various logics,
methods and greater concepts buta life lesson alwa}.fs come along with it Th-e person d'eve!op
skills like critical thinking, problem solving, reasoning, observation, estimation, organization

and i fall communication. ;
mstimponaote like ours, where mental deprivement has taken a

With the emergence of generation ; :
huge toll overthe peogle, solvinga problem of mathematics can bring about development and

improvement in the intellectual skills, which has been proven as a solution to overcome a lot

sev | S. 3
STELOBI S(ELRS: ver thinker and a mood spoiler of my own but

As ateenager, | have always beenan o yown
with the skills I de%eloped as a Mathematics student hashelped me to overcome the dlsu'acuftm
and amnsemint ofthis age and directmy mind and conscience to something more productive.

Life, is never casy, and it is not always about the struggle and the success, rather it is more

about the process of building throughout. And here, a concept like Mathematics generates

the steps of that process of developmentand make life worth living, m

CTS ON MATHEMATICS [———

, SOME FUNFA

in it. .
hat has same number of letters as the number itself.
nly number which has letter A is ‘“THOUSAND’,

that has letters arranged in alphabetical order.

e  Every odd number has ‘E’
o  ‘Four’is the only numbert
»  From zero to thousand , the ©
o  FORTY is the only number

: erals.
e  Thereisno symbol for Zero in roman num
\ —
-41-
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Ocean of Emotions

Krishna Konwar
4th Sem., Department of Mathematics

One distant day, ' Waves are the hugs,
Theard about a girl _ You’ll get one whenever you get
She was an ocean of emotions... closer
Beautiful and charming ?{1;3 isaiwﬂlasmﬂe
Kind and sweet Ire

Entangled in thoughts ;tl)eneed to bothler...

And more to it. OCcanisrea

e The girl indeed...

Dreaming in daylight ; .

Lighting lampsat night pare time

Holding others in problems Let'sdiveintoit,.. m

She’s afraid of heights...

Heights of bond

Fear of separation

Diluted the sea

But wait she was an ocean...

Ocean of emotions

Love and care

You can drown in ocean,

Itisfair...

[

Mathematics reveals its secrets on]
—_—— besiity, Yy to those who approach it with pure

- ~ Archimedes
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How Human’s are strong

Jashim Ahmed Talukdar
4th Sem., Department of Mathematics

I believe in the power of words

Many pecple speak before they think

But I know the value of words

Which can make you and break you as well

They can heal your soul

They can damage you all

So, I always try to use positive words in my life whenever I go.
It is okay to be scared, it is okay to cry

Everything is okay, but giving up is not be an option
They always say failure is not an option

Failure should be an option because

When we fail we get up and then you fail and
Then you get up and that’s keep you going.

That’s how humans are strong

Failure should be an option but giving up is not
[ always say one thing that I have stopped

worrying about the things that [ had lost

The people [ had lost, things and people who

Were meant with one and are with me

; ke you a better person.
Sometimes somebody’s absence make y p

Cherish their absence also. ®
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Mathematics in Brief

Nezam Uddin Ahmed
4% Sem., Department of Mathematics

It starts with ‘M’
Coordinate, I don’t know why,
it doesn’t even matter how hard I try.
1 keep the formulas in my mind.
But it never comes out when it’s time to write.
AllT know,
that integration isa terrible thing
the answer never comes out,
when I try hard to think.
Probability comes out with all the cases,
pulls my breath away.
Its so unreal,
no matter how hard you try,
you’ll never find the value of ‘x* & ‘y’.
Point of contact and the common chord
waste your time and ’
watchitgo...
Like numbers were not enough,
they introduced iota to make it even hard.

What it meant to be,

will eventually be a brainwreck of a kind. A Thought

GM tried so hard,

to pass AM once. | Krishna Konwar
Butinthe end, 4th Sem, Department of Mathematics
It doesn’t even matter.,

it toone sk Dusk is admired more than dawn,
expansions left undone. ever wondered why....?7?
Butintheend, Just because;

It doesn’t even matter, m Itreally never matters how you start,

Beauty resides in how youend!!®
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The students of our department who have secured First Class
in B.Sc Final Year Examination 2021

NAME CGPA NAME CGPA
I AlkaRai 8.62 17. Jyotishmita Ray 852
2. Anisha Devi 312 18. Kabita Sharma 851
3. Anwesha Das 833 19. Manjulika Bhuyan 804
4. Bhargab Pathak 832 20. Mridupaban Pathak 8.19
5. Bhrigu Das 8.12 21. N.Bidyut Jyoti Singha 748
6. Bitopan Kashyap 7.16 22. Nekib Ahmed 755
7. Debobrata Pal 762 23. Niku Barman 338
8. Deepsikha Haloi 8.80 24. Nikumoni Patgiri 799
9. Dishamoni Kakati 8.65 25. Partha Pratim Baruah 829
10, Harsh Rathi 6.86 26. Partha Pratim Kalita 703
11. Hemanta Kr Hazarika 830 27. Partha Pratim Das 830
12. Hibjur Rahman 833 28, Priti Harlalka 874
13. Hirakjyoti Sarma 7.58 29. Reema Sarma 754
I4. Hirakjyoti Deka 759 30. Simi Choudhury 759
15. Jnyandeep Deka 846 31, Safikul Islam 849
16. Juliet Sarma 718 32. Suraj Paswan 783

Total First Class =32 (out of 35)
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in B.Sc Final Yea

r Examination 2022

The students of our Department who have secured First Class

v CGPA NAME CGPrA

N — 8.47 16. Mihir Kumar Talukdar 8,89

2. Ankur Jyoti Kalita 951 17. Mriganga Kakati 8.13

3. Aparnab Baishya 7.62 18. Mustafa Iqbal Alomgir 7.07

4. Bhargab Deka 8.99 '19. Nayan Jyoti Das 7.68

5. Bishal Deka 8.47 20, PumbiRahang 9.11

6. Dhiman Kumar 8.86 21. Purbasha Bhardwaj 9.50

7. Dikshita Kakati 9.68 22. Rehena Mallick 9.64

8. Hemanta Boro 7.08 23. Rahul Boro 7.26

9. Jarshad Zaman 6.91 24. Reshab Basumatary §.36

10. Joydesh Hojai 9.03 25. SanatKr, Rajbongshi 7.8

11. Jintu Deka 8.15 26. Saloni Poddar 8.84

12. Jubashish Gandhiya 827 27. Srijana Sarmgh 9.14

13. Kizzka Athokpam 8.81 28. Suraj Dag 8.28

14. L.Naresh Singh 9.31 29. Tridip Bhuyan 9.4

15. Mchdi Hasan 791 30. Ankur Raj Chutia 7.92
—— -

Total First Clags 30 (out of Bb)
Ranks in Gauhati Univemitﬂmm\ — ]

o  First Class 2nd Position : Dikshitg Kakatj

First Class 3rd Position : Reheng Malljck

Qualifj

ed JAM (2022) with flying colours
Bhargab Deka (11T, Dhanbad, Jharkhand)

® Joydesh Hojaj (T, Palakkad, Kerala)

Iy
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