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The Beauty of Mathematical Equations
Which Govern the World

Mathematics is all around us. From the
tiny atom to the biggest Star there is only
mathematics. Most of the time we do not
realize that we are using mathematics.
Everything from the use of toothpaste to the
amount of food we eat there is only
mathematics. Mathematical equation has the
Potential to change the world. Without
€quation we would not have GPS, Computer,
Space program, traffic control, Air-craft and
Soon. Today’s computer chip used in dif&.’re“t
Machines is based on mathematical equations.

Here is some of the most amazing
Mathematical equation that changed the world.

L Pythagoras Theorem: .
Pythagoras theorem is the foufldath“
for understanding geometry. It describes the

"elationship between the sides of right angled
triangl¢. The equation link algebra with

8eometry and give us the idea of

tigonometry, Without this theorem accurate
Surveying, map making and navigation is
'mpossible. This equation is used to calculate
the epicenter ofan earthquake. This theorer™
Plays an important role in GPS system and
N telecommunications. One more examp!e
of daily yse of Pythagoras theorem is
Tiangulation, Cell phone can betraced to thetr
AcCurate locatjons using triangulation-
Ancient lang and sea navigators started with

Archana Khataniar
HOD, Department of Mathemati¢s
Bajali College

the navigation equations (speed*time =
distance). Now a days navigational satellites
designed by the engineers use equations that
take into account the relative effects of space
and time. Since satellites often use Sun’s
energy to power electrons, engineers
calculate the optimal angle to a satellite’s
solar energy using Pythagorean theorem.
2. Fourier Transform

This equation was developed by
mathematician Joseph Fourier. Fourier
Transform is used to understand complex
wave structure like human speech. Indeed our
ear performs Fourier transforms all the time.

" A messy wave function like recording of a

person talking can be broken into a
combination of simple waves with the help
of Fourier Transform. Fourier Transform is
used to compress audio and video images and
we are able to watch a You-Tube video
efficiently and quickly which otherwise would
be so huge that it would create problem on
transmitting over to computer. In mp3, jpegs
too we use this Fourier Transform equation.
Communication is based on
mathematics where it may be digital, wired
or wireless. Signal transmission is done
through modulation while modulating the
information, a high frequency Sinusoidal
Carrier Signal is used to transmit the message.

Depar tment of Mathematics
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It is received and demodulated using Fourier
Transform. Fourier Transform is used in signal
processing including seismic data, radio
transmission and so on. Our mobile has
devices performing Fourier Transform. A
Fourier Transform works like a prism which
splits white light into a spectrum of colours.
Fourier transform is used to clean up a
recording if there is a background hum, the
Fourier Transform allow to isolate and delete
the main frequencies of the hum and preserve.
A photograph taken in a dim light might have
many disturbances in the form of spots of light,
take the Fourier Transform of the image and
we can filter them out. This is especially useful
in cleaning up astronomical images from
space. Fourier Transform is also used to
process information in medical imagining,
inclading MRI and CAT scan.

3. Newton’s Law of Gravitation

Newton’s Law of gravitation describes the
force of gravity between two objects. This is

the most wonderful equation in scientific
history. This equation is used to design orbit

. for satellites. Newton’s formula helps

Engineers work out how much energy we need
to break the gravitational bonds of Earth. The
path of every astronaut and the orbit of every
satellite from which we benefit for
communications, Earth observation, and
research around Earth or other planets is
calculated using this simple formula.

Newton’s universal law of gravitation
successfully explained many phenomena
occurring in nature such as the force that binds
usto the Earth, the motion of the moon around
the Earth, the motion of the planet around the
Sun and the tides due to the moon and the Sun.

There are several such equations which
contribute in the change of modern
technologies to modern society. Future of
education will also transform based on

flifferent mathematical equations applied in
internet technology.
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mathematical theory :
explained,

~Arthur Cayley
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Application of Graph Theory
in Electrical Circuit

Graph Theory is the branch for the
Study of proof techniques in discrete
Mathematics. It has many impacts in different
areas of computing, social and natural
Sciences. It started its journey Konigsberg,
(Germany, now a part of Russia). There wasa
river named pregel completely surrour.lded the
Capital part of K onigsberg, dividing it into two
islands. These two islands were connected to
®ach other and to the mainland by seven
bridges. 1t was a puzzle for resident of
Ko"ingefg to pick a starting point in the town
O in the islands and find a walking route
Which would take them over each bridge
SXactly once without swimming across the
river. In 1736, the great Swiss Mathematician
Leonharg Euler proves that no such route
EXists and in the process began the study of
What was to be called graph theory. He
"ransformed the actual diagram of the city and
tts bridges into a graph which had vertices and
®dges. The four vertices represented the land
areas (the two island and the two banks of the
fIver) and the seven edges (lines) represented
the bridges, ‘

So, A graph is a set of ordered pair

~(VE) of sets where the elements of v aré
- led vertices(or nodes) of the graph .G and
ar: Clements of E are called edges or lines O

Mr. Chanchal Boruah

Assistant Professor

Department of Mathematics

Arya Vidyapeeth College, Guwahati

Nowadays, many researchers have
taken graph theory and its impacts on various
fields as their areas of research. Application
of graph theory in electrical circuit is a.lso a
growing trend of research. An electrical circuit
consist of internally connected element§ such
as resistors, capacitors, inductors, diodes,
transistors etc. Its behaviour depends upon the
characteristics of each of the interna.liy
connected elements and the rules b)( whlc:h
they are connected tog?the_r. ‘This
characteristic gives a relation between
electrical circuits and graph theory. A two
terminal electrical element can be. represen.ted
by an edge. The edge betwgep bl'-th apd j-th
vertices can be denoted by { ’ Jt ignoring the
direction. Similarly the rotatlon. ’(l., j) can be
used or oriented edges, where ‘i’ is the start
vertex and ¢j’ is the end vertex.

So, in network graph a'll the e:lements
in a circuit are replaced by lines. Clrc:,les or
dot are given at the end of each line to
represent vertices:. Tl.1ere' are some new
terminology used in circuit gr:flph such as
branch, nodes, loops, cut-set, tle-se? etc. A
branch is a line segment. regresentmg one
network elementora comblnatlgn of elements
connected between ?wo points. It only
represents the connections betvyeen the two
ends but doesn’t indicate anything about the

——
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types of the connected element. A node point
is the end point of a branch. The number of
branches incident into it is called the degree
of the node which is some of the degree of a
vertex in general graph theory.

A loop is the closed contour selected in
acircuit graph. A cut-set is the set of elements
or branches of a graph that separates two main
parts of the circuit. If a single branch of the
cut-set is removed then the circuit becomes
disconnected. Similarly a tree in a circuit
graph is defined as the interconnected open
set of branches which includes all the nodes
of the given graph. A branch of a tree is called
a twig. That branch that doesp’t belong to a
particular tree is called tree link or chord. Tie-
set is a unique set with respectto a given tree
of connected graph containing one chord and
all of free branches contained i the free path
formed between two vertices of the chorg.
Also in graph theory different matrices cap
be obtained from the graph using relationship

14
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between vertices and edges in different ways.
In circuit theory also, we can obtain different
graph ina similar way. There are matrices such
as twig matrix, cut-set matrix, branch
independence matrix etc. All these matrices
can be defined uniquely from the given
electrical circuit, .

Some well know theorems in electrica]
circuit analysis such as Thevenin’s theorem,
Norton’s theorem, Superposition theorem can
be verified and simplified by using graph
theoretic approach with the help of different

electrica] circuit na

law (KCL) ang
(KVL),

mely Kirchhoff’s current
Kirchhoff’s voltage law

o

Department of Mathematics

={ TRAPEZIUM k

The Story of Mathewod¢>

Who are we in one word? Wet:;:
storytellers. We tell stories and our stories for
this world to the next level, a better pl_ace. d
us all. Stories on what? Stories of every'!(l" s
on Sciences, Humanities, Spiritualjgl_}_ﬁ’{,"si
Emotions or on Everything that our um\;:for
may have in itself, We depend on th? tl‘“f the
the falsehood of some hypotheses 0
stories," '

th.
And it is time to tell The Story of Ma

~ .o
i ‘ol ics is a
Like all other disciplines, Mg.the matumque

. Mame of an infinite collection 0

knowledge that is immutably, mconiezt:?lg
and eternally true. But let us get 0". 2 To
literacy and ask “What is Mathematl;:;:k to
1gure out this query, we need to g0

: it was a
the pre-historical fime. At that time, it as 8 )

. n,
Science of quantity. Then as time mo;zds:id
it accumulated some more terms t0 her of
like the science of quantity, Whe‘tl' tion
Magnitude or of numbers or the generaliza

had
of these two fields. Scholars after years had

Started to see Mathematics in termis as fsl:rgnfl::
3S a search for patterns. However, dﬁr matics
decades of nineteenth century, mat 'e'cal or
Toadened to encompass mathem@: arded
SYmbolic logic, and thus came to be r,,i or of
incl'e,asingly as the science of relations ©

. . w We a"
ranna necessary conclusions. NoQueen >
28ree atfthe say “Mathematics is the

helefs

Hirak Jyoti Das

Alumnus

JRF Research Scholar

Dept. of Mathematical Science
Tezpur University

Science” or we say “Mathematics is the
e Universe”
Ianguagz,o:vt:y or how did Ma?hematics
start once long back? Our world is made ug
of patterns and sequences. They are alllaroun
us. Day becomes night, amm.als trave across
the Earth in ever-changing f.‘onngtlonst.‘_
Landscapes are consta.ntly altem?g.th nte ‘:e
the reason, Mathemgtlcs l?egan is fat e
needed to find a way of makmg.sense of the ¢
tural pattems.' The most basic concepts o
lbl/al‘ath are Space and Quantity. And thes'e twl(;
are hardwired into our brains. Even amm.a
a sense of distance and number assessing
}»]v?:n their pack is outnumbc.ered and |:Vhi]t1he'r
fight or fly away calculating whether their
oncn is within _the striking distance
‘ err"'y'tanding Mathematics is the difference
Uﬂd life and death. But if a ma ! , hook
BN’ o . - R -
1 <a hasic nce T and m""l 0 Yuild these
't:‘lcl):fled::is(:z:fat s:mebpoint hflmans started tg
t patterns to make connections to copnt an
P the world around them! And with this,
o ordfln‘ ew mathematical universe began
ath 'f‘}:lat the number 60 is special can b
realizéd very easily. We talk about tlm? in
ics in a very complicated way..But it is
p.hysws lnk why we defined the minutes of
tgme o a:ntain 60 seconds, the hours of time
:lﬁitt\(t)a:n 60 minute% It is so much related to
0

\ -
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the development of number systems in
Mathematics in ancient times, T.I)e
Babylonians found a much more ‘intriguing
way to count. They used the twelve knuck|es
on one hand and five fingers on the other to
be able to count 12 times 5 equals 60. So 60
became a base of counting. The idea of 60
base counting system was so successful that
much later near in the end of sixteenth century
time was mechanically introduced with hours
and minutes to have 60 sub-units,
Patterns of our world indicate us to
Symmetry, the beauty of nature. Thg
observable universe fascinates us by virtue of
symmetrj/. Having a look at the honeycombs,
we see hexagonal symrﬁgﬁy with each circle
allowing for maximum storage of honey and
thisis one out of uncountable .number of
examples. And looking forward in mystery to
explain these mind~boggling observations,
hundreds of years back in Greece, developed
the idea of geometry. Prior to that, the river
Nile has also stories with Mathematics to be
told. The flooding of the Nile River repeatedly
took away and added soil, altering the
configuration ‘of the landscape and hiding
the markers that separated one person’s
land  from that of someone else.
Measurements had to be made over
again, and they said that this
of geometry. We owe to Pyth
to Pythagoreans. The beay
the Pythagoreans found in
so'powerful that Greek Scie
eventually contaminate
mathematical bias. In other
came to believe that deq
which ‘was incredib]
mathematics, was the only acceptable W.
obtaining knowledge in every other ¢
Observation was undervalued, dedu
made king and it is st ruling in

16 !

and over
Wwas the origin
agoras, or maybe
and harmony thy
mathematicg was
nce in genera| was
d with a stron

uctive Ieasoning,
Y successfy] in
ay of
iscipline,
ction wés
a certajp

T

‘myself, after a series o

realm of Mathematics we serve in today.
Number systems had by then develol‘se.d
rapidly until the very first mathematical crisis
occurred. And the solution to it enlarged the
System by addition of irrational numbers. The
Pythagoreans knew about the crisis about the
square root of 2. If we had a square with each
side a unit in length, and we also had a second
square with double the area of the first square,
how would the side of the second square
compare to the side of the first square? This
is the origin of the question regarding the
Square root of 2. The secret of irrational
numbers was carefully kept by the
Pythagoreans, The reason for this is that the
Secret created a sort of crisis in the very roots
of Pythagorean beliefs. There comes an
interesting story about one member of the
Pythagoreans who apparently divulged the
Secret to someone outside their circle. The
traitor(?) was thrown into deep waters and
drowned. This story is sometimes referred to
as the first martyr of Science. After many
unsuccessful attempts jn finding the valye of
the square root of 2, the Greeks had no choice
but to accept that arithmetic could not be the
basis of mathematics. They had to look

Somewhere else, so they looked into geometry.

Before a few more Para about the old
stories make it long for an average reader, it
Wwould be proper to arrjye atthe decades when
Europe was at the dawn of becoming the
Engine House of Mathematics. 1t was the
period of the golden ages of Mathematics,
from Descartes (pronunciation Day-Kart) to
Riemann, withoyt which there would be no
calculus, no quantum physics, no relativity,
none of the technology we use today. I am
finformation from those
Centuries, convinced to answer a question such
a5 “Where is the practical application of
Mathemgtics like Groups, Rings, Topology

e

b
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or Differential Equations etc, e.tc?” as “It is
all the same as Physics or Chemistry or evez
subject. We don’t construct some abStll.ate
ideas in Mathematics and then try to re :he
them practically somewhere. We ob_ser'\;e S
reality and try to answer it mathematica e):
the pragtical mathematics is evel'.YWth ken
By the 17th century, Europe ha 1d’s
over from the Middle East as'the W(():,rreat
Powerhouse of mathematical ideas. of
strides had been made in the geom;t;}'"ce
objects fixed in time and space. In drs) ami
Germany, Holland (now The Netherlan tand
Britain, the race was then on to U“_ders The
the mathematics of objects in mothﬂ(-l ina
Pursuit of this new mathematics st?,n;rench
Village in the centre of France. Only the tician.
Would name a village after a mathem:icians.
In France, they value their Mathema B
There was the vi llage of Descartes, ¢ and
after the famous Philosophir'm who
Mathematician 200 years back. It was l:: o
introdyced the idea of Alge lr.lsions
Mathematics, Each point in two dime iving
%an be described by two numbers, one ﬁmber
the horizontal location, the_ Secclmdat'ilcm. As
8iving the point as the vertical .ocle these
the point moves around a circ 't:a down
Coordinates change, but we can W' value
AN equation that identifies the Ch_angmgﬁ ure.
of these numbers at any point oy th;ilgegbra,
Suddenly, Geometry has tumed,‘"t"Using this
Something new in Mathematics. mbers,
ansformation from geometry into Al es on
We could tell, for example, if the cches or
rch Bridges or Cable-sta)’ed.B;; or not.
"Uss bridges were parts of a circ ad, the
€ don’t need to use our eyes. ]n-s © c,rets,
~QUations of the curve would reveal lt:;es had
Uit Wouldn’t stop there. Descart ating
Unlocked the possibility of na::)ﬁreyes
8Cometries of b gher dimensions tha

Departmenz of Mathematics

will never see but are central to modern
ics.
teChHORgey‘:::dZ';gli thing about mathematics
is that we can do it anywhere. Pon’t l;ave tc:
have a laboratory or not even a library. el;llnaf
(pronunciation fer-mah) used .to do mt:)cl o
his work while sitting at the k:tchenhtfx eoc;r
praying in his local chuych orupon |va r(t) he;
He might have looked like an :}mateu_r, dued
k his mathematics very seriously indeed.
e And now’s time to tell the story of
calculus that will pr'oba.bly l.l“r:i );:):
tually. Say, something is falling down.
evell: things, we take for granted s0 much but
o ot thi’s time. Its distance, speed are
::gnging and we want to know how to m;ll:e
f these. Call in the calculus. The
Newton discovered calculus enables us to
Ne‘l"l,toznderstand the changing world, _the
it f planets, the motions of fluids.
o l:)the power of the calculus, we h.ave
s f describing., with mathematical
o on the complex, ever- changing natl.lral
prems,cr)\?,wton himself decided not to publish,
worlfi-, teto circulate his thoughts amqng
bl{t e But there came the rival, Qottfned
fru-end.s : He’d worked out the details of the
Lefbrt® independent from Newton, althou‘ gh
calculis, about Newton’s work, but unhke.
he kv Leibniz published his works. So
Nt o tics heard about the calculus ﬁrft
Matheln)a and not from Newton, and that’s
ol “lllnthe trouble started. Like nobody of‘
wher} . ould have wanted to share the credit
any ane wring calculus, Newton did the same
ofdls‘qove don. The final judgement cYed.nted
back ™ Lond ac.cused Leibniz of plagiarism.
N hurt, so much that even though
Leibniz ?Na:! Ne;vton, he suffered,. neve?r
e admlc;:nd died in 1716. But the irony is
rzc:):teirse Leibniz discovered calculus that we
tha

using today, and the calculus from Newton
are

17
R

Department of Mathematics '



e e =W

{ TRAPEZIUM Jeseneens

ehind.
lagged:t this moment, I don’t have t'he
slightest idea where the story of math is going
to end because we have so many of Ftorles to
be told. And if you could give me a little more
time, I will find a way out to the bottom 'Ilne
Post Leibniz and Victory: It’s kind of cur{ous
- artists often have children who are ?rflsts.
Musicians, their children are often musicians,
but mathematicians, their children don’t tend
to be mathematicians. You may agree or
disagree at this say. But in both the ways, .thns
is a fact in the society, bearing a contradiction,
But the contradiction is at far away from us
-and also from time. It’s the Bernoullis, A
discipline needs disciples who t.ake amessage,
clarify it, realise its implications, and then
spread it wide. Two Bernoulli brothers, Johan-
I'and Jacob who didn’t like each other much,
but both worshipped Leibniz. Th'ey
corresponded with him, stood up for hlfn
against Newton’s allies, and spread his
calculus throughout Europe. Leibnitz found
two gifted mathematicians outside of hfs
personal circle of friends who mastered his
calculus and could distribute it in the scientific

community. It would be unfair to te]] the

Bernoullis to be disciples of Leibniz only.
Matixematics was gifted with other Bernoullj
classic problem solvers ﬂand theorists. The
application of the calculus by the Bernoullis
became known as the calculus of variation,
And it’s fortunate for us is that 5 Bernoullj,
the last one is still living but more
unfortunately he is not a mat hematician, Sq
the great dynasty has already had jtg end.

- In France, they 80t wonderfy]
mathematicians, like Joseph Fourier, whose
work on sound waves introdyceq us to
Fourier analysis. The MPp3 t

echnology js
based on Fourier analysis. But jp Germany,

they got the Prince of Mathematics, Carl

Friedrich Gauss. Gauss questioned one of the
central tenets of mathematics - Euclid’s
geometry. He realised that this geometry, far
from universal, depended on the idea of space
as flat. It just didn’t apply to a universe that
was curved. But in the early 19th century,
Euclid’s &eometry was seen as God- given and
Gauss didn’t want any trouble. So he
never published anything. Another
mathematician, though, had no such fears. And
this was the beginning of another body blow
story. Farkas Bolyai of Transylvania realised
his son was a mathematicaj prodigy. So he
wrote to his old friend Gauss asking him to
tutor son Janog (pronunciation Yaa-nos)
Bolyai. Gauss readily declined. Janos joined
the Army. Maybe there’s somethi ng about the
air in Transylvania because Bolyai carried on
doing his mathematics i, his spare time. He
re what he called imaginary
geometries, where the angles in triangles add
up to less than 180 degree. Bolyai’s new
geometry has become known as Hyperbolic

geometry, leaving Euclidean Geometry
behind.

the person he should

Actually, there is a letter fro
friend of p;j

exactly the sam

¢ idea, but had published two
years before hj

. M~ the Russian mathematician
Nicholas Lobachevsky. It was all downhill for

Bolyai afte, that. With no recognition Of
career, he diq

n’t publish anything else. I
8 —
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1860, J-anos Bolyai died in obscurity, he w::
erased, forgotten. Gauss, by contrast, W
ionised after his death.

onis :nd finally we are at' the dqor-tit;‘P
of producing the greatest mind - Eins ha;
Bernhard Riemann first d‘fs""be(.i whi
geometry actually was and its relattonsha]:
with the world. He then sketc!}e.d ou; wany
geometry could be - a mathematics (} n;ﬁch
different kinds of spaces, only one 0 wh'ch
would be the flat Euclidian space in Wolld
We appear to live. He was just 26 years Ie:
Was it received well then? Did pe(zsa)’
fecognise the revolution? There was noideas
that people could actually make theses after
concrete. That only occurred 50-60 year o
Riemann, with Einstein. Rieman

mathematics changed how we see the world.
Suddenly, higher dimensional geometry
appeared. The potential was 'thertf fr?m
Descartes, but it was Riemann’s 1magma8t1606n
that made it happen. At only 39 yearsin | .
Riemann died. Today. the results of Rlemann.s
mathematics are everywhere. Hygerspac;e 1ts
no longer science fiction, but science ac‘,.
Here is the end of the golden ag:s ot
mathematics introducing a t::easur:eI . :ni;
the beginning of the. rev?h’mon Whic y
going to end with Ems;t:.u; s relativity
i sics. And...

o T:ll;;e;(:l?l))‘;yit’s time to wrap up.
Because I have been realising st}me stories do

t have an end. They just continue to be told
nw(;1ile we get in short of time.

o e G e

r}okes with Maths |
. l

Scientists were playing hide

on!
Einstein : “I found you Newt
am not Newton...

”
hence, I’m Pascal.

bl eeker....
: Einstein was s
in heaven.
and seek

. d in a square of
Newton didn’t hide and stood in 28 70,

1 Uare, So,
As [ am standing in 1 meter 54

meter.
d ]Newton * “You are wrong...|

”
I am Newton per meter square.,.

e —————
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Mathematics and the Internet

The relationship between mathematics
and the Internet is like that between language
and the works of Shakespeare: his work could
not have been conceived without language,
and his poems and plays have contributed to
the evolution of language.

Computers were born in the language
of mathematics. Binary numbers let computers
represent words, music, images and more so
that'machines can now communicate across
the Internet with an alphabet of (s and 1’s,
The impartial rules of mathematical logic
govern computer operations, Internet

Worldwide Internet traffic ove

" a two-hoyy
representing the traffic. linage Provided by,

20
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addressing and even Web search engines.

Within the Internet, mathematics is at
the heart of security for messages and financial
transactions. 1t is the basic tool of data
compression, coding, and error correction for
transmitting large files. It is the foundation of
databases for managing email addresses and
for searching the World Wide Web, and it is
the agent for routing messages and managing
networks,

The Internet is also helping advance
mathematical research and education, Groups
of educators and researchers Communicate

colowr and thickness of the lines
§

ics
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through email, newsgroups, and special World
Wide Web sites. The Internet also supports
distributed computing such as the recent
cooperative effort which linked computers
across dozens of countries to crack a code once
thought secure for 20 millennia.

Managing Data on the Internet t

As most people know, Intemle
messages — email, graphics, sound, th? results
of database searches — are transmitted as
strings of 0°s and 1°s.

: Mathematics is central to t‘:VO. parts of
this digital translation and transmission: _

% Global view of the data shown :Z
the arc map. Image provided by Be
1ab0rat0ries.

accurately transmitting a text message,
Sy, that has been translated into bma;z
Mumbers requires codes for detectlr:jg \:ith
correcting errors (not to be confuse
Secret codes), and .

R re):ducing the volume of data t:t :3
image, for example, that must be transmi i
and then reconstructed as a reasol;i;ata
likeness of the original, uses the tools 0
COmpression ,

When massive strings of 0°s and 1’s 2;2
forceq over computer networks, some ?gata
are inevitable, and even small Ioss_es 0 P
can be catastrophic. Error detecting Coany
immduce mathematical tools to detect m K
Of those losses, much like counting the num of
°f pages in 4 long letter as a wayail
detef“‘iﬂing if anything was lost 10 the ;:are(.i

Data compression ideas are Sluding
aCross a wide range of technologies, Ine (One

¢ F""thcoming digital telev1snon;j -
S¢cong of high definition, uncompressed v o
"oulg 'equire more than seven hours t(: ar;“he
NI conventional home modem!) by
Challenge of data compression is t0 redl;ili o
ANy Ciders of magnitude the volume 0

and hence the transmissiion time, whll?
preserving all the visually important parts o
= lm?}g;d data compression schemes help
World Wide Web graphics appear quiﬁkly and
attractively on a computer screen. The san;::
tools bring sound files that please the ear,:dv or
though selected parts have been remotv i

constructed. Some of the Iates‘ !
r(:)mpression ideas use wavelets, a kind o
fnultiscale analysis tootl. :

i nterne

e rslgu(:iltlytclnlilfe Internet is as importz?m

the security of a bank vault. Security
% encompass privacy of messages,
c.:oncef.ﬂs of computers connected to the
ey d trust in financial transactions,
L other issues. The rapidly growing
it mangrketplace, for example, deper?ds
Interfllet mn clever secret codes that combl.ne
heﬁ::.:r{e:-old number theory with discoveries
ce 3
S t‘(})v\?efe:;gits to break such codes

thﬂ?artzmet’to distribute the c.omputing

ll;fljden over a wide array of machines. That
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distributed computing in turn depends in a
crucial way on modern extensions of an old
idea of Fermat for methodically searching for
prime factors of large numbers. :

Internet security can be seen in two
¢omplementary parts. One is the problem of
sending a message that only the recipient can
read, insuring both confidentiality of the
message and its fidelity. The other is verifying
the identity of the sender of a message. The
first amounts to finding a code which is hard
to crack while still permitting rapid
transmission and decoding. The second is the
problem of digital signatures: how can an
Internet merchant be sure that the signature
on an electronic check is genuine? The
solutions to both problems rest squarely on
the shoulders of number theory, a deceptively
deep branch of mathematics.

Databases and Searching

Powerful Web search engines like
AltaVista and Yahoo! let Internet users find
specialized nuggets of information hidden all
over cyberspace. The heart of most of these
search tools is an index of key words; each
index entry lists the Web sites that contain that
key word. (The entry for “mathematics” in one
search index lists 332,966 sites!) Ideally, the
search engine returns not just the intersection
of all index entries for the given key words
but also a priority score reflecting the potentia)
relevance of each listed site to the searcher’s
needs, : ‘

In reality, search engines do pot
explicitly manipulate matrices with hundreds
of thousands of rows and columns, Instead,
they rely upon clever computationa|
implementations of databases, '

Many databases are byt around the
mathematical object known as a tree, These
trees are like family trees that record relationg
among parents and children and thejr ancestors

and descendants. An index, for example, might
consist of twenty-six family trees, one for each
letter of the alphabet. The first level of
children would be al] legal two letter
combinations, and so on; “aardvark” would,
for example, be a distant descendant of “aa.”

Beyond the parent-child connection,
relational databases define additional
relationships among their entries. The power
of a relational database comes from its ability
tomanipulate those relations; e.g., performing
an intersection operation that can find a
common string of letters appearing in two
different words. The rules for those
manipulations are mathematically defined in
a relational algebra or relational calculus
specific to that database structure.
Mathematics is the framework for describing
database constructs, and mathematical tools
are the basis for improving their efficiency and
reliability,

Internet Timeline
1630-1750

A4

P. Fermat and L. Eyjer lay number

theon:etic foundations which are now used in
public key Cryptography, the basis for secure
messages on the Internet,

1944-1945

\
J. von Neumann

. develops methods of
translating mathe

o matical procedures into
achine-language Instructions, and later,
designs and cons

tructs a computer,
19501957

correcting codeg usin

of Polynomials oyer

1956-1959

R. Be"man
develop the fi

gtools from the algebra
finite fields,

» L. Ford, and E. Dijkstr®,
st shortest-path algorithms,

essential for packet routing on the Internet.
22 \
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1962 1986

——

I'. Baran devises a new kind of
communications network that is net or web-
like, rather than point-to-point.

1965

B. Mandelbrot publishes the first
attempt to use a self-similar mathematical

model in communications traffic.
1970

ARPANET hosts start using Network
Control Protocol (NCP).
1972

R. Tarjan and J. Hopcroft refine grapl;
Search algorithms for finding connecte
segments of networks and other applications.
7

V. Cerfand R. Kahn developa P"Oto?Ol
for packet network intercommunication wlu ch
Specifies in detail the design of a Transmission
Control Program (TCP).

1976

" W. Diffie and M. Hellman propose
Rotion of public key cryptography ba'sed .
modular arithmetic and discrete logarithms.
1978

T R. Rivest, A. Shamir and L. Adev.]"!ani
devise a method for obtaining dlglt:d
Signatures and public key cryptosystems bas
On modular arithmetic and properties of prime
Numbers,

1982 . .
b, Anick, D. Mitra and M. So"d;;
deVe'IOP a mathematical model that can be uster
for 4 data-handling switch in a compY
netWOrk. .
DCA and ARPA establish
Transmission Control Protocol (TCP) afe
Internet Protocol (IP), as the protocol NET
“ommonly known as TCP/IP, for ARPANEL-

the

V. Jacobson and M. Karels develop
“slow start™ proctocols to prevent congestion
collapse on ARPANET. NSFNET created
(backbone speed of 56Kbps).

1991
NSFNET backbone upgraded to T3

(44.736Mbps); traffic passes 1 trillion bytes/

month and 10 billion packets/month.

1994 -
NSFNET traffic passes 10 trillion bytes/

month.* o
W. Leland, M. Taqqu, W. Willinger, and
D. Wilson conclude that Internet traffic is

fractal in nature and suggest new models.

1996 .
President Clinton proposes next-

generation Internet.

Routing and Network Configuration

A local area network of moderate size
might have 10,000 pairs of nodes that
communicate with one anothef. The messages
they share are like trains running at the speed
of light on the tracks of the netwark. Each car
in the train carries part of. one message, as ifa
long letter had been written on a series of
postcards, one card per car. Tygncally, ca!'ds
from many messages are mixed in one train.

The performance of the network

‘ depends on the length of the trains — the size

of the message packets — and on the space
between the trains. For example, a long
message train that arrives at the wrong tlmg?
can delay many other messages until it passes;
short messages properly spaced can be slid in
another.
amonng:‘: mathematical ide.as of queuing
theory can predict the behe.mor of message
handling protocols based on information about
the size and arrival patterns of these message

packets. (The classic application of queuing

S —
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theory is estimating the waiting time at a bank,
given the arrival patterns of customers and the
service time of the bank teller.) B_ut
investigations of alternate message handling
protocols are based on mathematical models
of the message traffic. Good models assm."e
that'a new protocol will perform as well in
practice as queuing theory predicts; bad
models can lead a protocol developer to make
performance promises that can’t be fulfilled.

‘Mathematics on the Web

Mathematicians take full advantage of
the Internet and the World Wide Web. These
tools let them share ideas, techniqu_es,_ and
resources across geographic and disciplinary
boundaries to advance both teaching and
research.

Central hubs for a wide range of
mathematical  activity, includin.g
considerations of the role of mathematics in
society, are the Math Forur_n and t‘he‘ home
pages of the three sponsoring soc1etles. for
Matlhematics Awareness Week: the American
Mathematical Society, the Mathematical
Association of America, and the Society for
Industrial and Applied Mathematics.

Examples of more specialized sites are
the Math Archive, which specializes ip

educational issues, and the Geometry Center,
whose focus is computation and visualization
of geometric structures, Number theorists
interested in the search for so called Mersenne
primes pool their resources through the Great
Internet Mersenne Prime Search. For many
years, computational scientists have shared
problems, solutions, and methods through
Netlib, where the Best public-domain
numerical analysis software s available for
downloading,

Mathematics and the Internet

Mathematics is the language of Internet
operation, from the binary numbers that
describe text and images to the complex data
structures of search engines for the World
Wide Web. Adroit combinations of old and
new ideas from fields like number theory have
enabled such key Internet technologies as data
encryption for secure financial transactions.
At the same time, the Internet has given birth
to worldwide collaborations
mathematics teachers and reges
collaborations that are advanc;j
education from kindergarten
university and ouy up,
the most difficy]t
mathematics,

among
rchers,
ng both
through
derstanding of some of
problems of pure ang applied

e <

@ It is impossible to fold 5
® 26 is the only number th
square.
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&

@ The word ‘hundred’ is derived from another word ‘hundrath® which actually

means 120. Not very logical for this logic subject!
Do you believe in magic? Then Maths does it too! The number I is said to be a

magical no. Because if any number is multiplied by 9, then sum of the digits of

the resulting no always comes out o be 9.
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Chaos Theory (a.k.a. Butterfly Effect)

How many of you have heard of the
Chaos Theory before? Well you might have
heard it in movies though I believe. Our
favourite science dude Einstein once said,

“As far as the laws of mathematics refer
to reality, they are not certain, and qs far as
they are certain, they do not refer to realiry, ”
Amazing! But for that to make sense we need
to understand the basis of what exactly led to
this statement. Chaos Theory is an intriguing
concept of modern Mathematics that explains
how small differences in initia] conditions
within complex dynamic systems can regy|¢
in widely different outcomes,

Edward Lorenz, a Mathematiciap and
meteorologist once while using a compute
model to predict the weather started off br
feeding data relating to interdepe d i
variables such as temperature, humidin eqt
pressure, strength and directjop, of ty,‘ i
Running the computer program for 4| i
time, he typed in 506127 fop 0 st
variables, Then, he rap the progy & .Of the
this time, he rounded off the f; AM agaip, But
The weather scenarjq that reg, gure tq “506°

time was completely i i

s L : Ullterens

adgtmyanc{mfnuted;ffemnce f M ih ,
ISproportionge effecy L0001 27h'1d
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read, ‘Doeg gear ]()723 a papel.ys h
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0t always diametrically oppose two" i
Systems are an innate mix of !

Rahul Kalita
Alumnus
(2013-16 Batch)

: gglelit;m put forth by a fellow who was once
heory 5:; (-)fEd‘ivard challenging the Chaos
SSsmgrt 1ts clalms: Well surely, the flap of
gle butterfly’s Wings does not cause the

tornado per se, B

- But numergyg ctors
when play their i other fa
tornado whj )

. ence the B t!
H A ¢ Butterfly Effec
CI?::)ZV’T‘L desPI_te Its name | Wouldysay that
theory g i‘;?lés vthing but chaotic. The
Past decadeg stus ¥ mathematical, Over the

S"emingly ran
factorg actin; om systems of which a few

tllrbulellceth as influencers are the air

and the traff“at causes drag in moying vehicles
Ch ¢ flow in the congested cities

COntradict?OS I:'eor)’ is an intriguing

¢ scienclon Which acts like a catalyst for

“in ¢ of Predicting the behaviour ©

Crenlly u ' ‘s 8

Mathemat: Npredictable” systems. It !

' atical toolkit {qt opens up windo ”
jve

o workings of extens'¥ -
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the outside they display unpredictable and
chaotic behaviour, but when we dissect the
inner workings we discover a perfectly
deterministic set of working mechanism which
is too good to be true. We would imagine that
how can a little change on a smaller scale
induce a bigger change on a larger scale? And
how can we differentiate between pure
randomness and orderly patterns that are
masked by chaos?

Chaos Theory from time to time swings
everyone’s attention back to those things once
we considered being clear about, and shows
us that nature is far more complex and
surprising than we can ever imagine it to be.
And after reading this article if you try to find
out a little more about Chaos Theory,
apparently that in itself is what the butterfly
effect is all about. Cheers!

e R e Qi &4
Tricks
Manali Paul
I.  Given some structure of number. You have to put any mathematical operation to
obtain the result is equal to ‘6°.
0 0 0 = 6
| 1 1 = 6
2 2 2 6
3 3 3 6
4 4 4 6
5 3 5 6
7 7 7 = 6
8 8 8 = 6
9 9 2 = 6 e
You are allowed to put any kind of operation but not digit.
An’s : (0! +0! +01)! = 6
(1 +1 +1)! - 6
2 +2 +2 = 6
3 x3 -3 = 6
Ja  +Ja =6
5 +5 #3 = 6
6 +6 -6 = 6
R Jo = 6 )
-
33
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Mathematics in

The 19th century saw an unprecedented
increase in the breadth and complexity of
Mathematical concepts. B0t1} Franch and
Germany were caught up In the ae of
revolution which swept Europe in the Jate | 8th
Centurﬁoseph Fourier's study at the b'eggining
of the 19th century of inﬁn.lte sum§ m which
the Lerms are rigonometrlc' functiong were
another important advancg In mathematjcy]
analysis. Periodic functhns that can be
expressed as the sum of an infinjte series of
sines and cosenes are known today a5 fourier
series, and they are stjll Powerful] togls i, pure
and applied mathematicg. Fourier a
contributed towards defining eXactly yhas 5
meant by a function, altho ;
that is found in teyfs today, definin:
terms of a corr. Spondence fyg
of the domain and
altributed to I¢

mathematician Peter

nhy

e
an Be
Workeq on g differenl kinc;

geometry Calleg o, ti
on g 8Cner]j,,
types Of geom

S great
34

the 19th Century

Jintu Moni Nath
Alumnus
(2014-17 Batch)

unsolved mathematjc

testing groung fo
mathematicians.

Another 9¢ ¢entury Englishman.
George Peacock s usally credited with the

Invension of Sysbolic algebra, and the
EXtension of the SCope of algebra beyond o
ordinary System of nym bers. This recognition
of the possibe eXistence of non-arithmetical
algebrag was an important stepping ston®

: t
toward futye developments in abstrac
algebra.

In the
mathematici

al mysteries and thf;_
I' new generations o

: itish
Mid 19th century, the Brit

ced an
- ¢1an Guorge Boole deV‘SreA
Algebra in whjo, the only operators we|ied to
and NOT, g which could be apPs and
Solution of legual prob(;e:;ribe
Mathemgtial functions, He also gjus e
(nd of binary system which llsf’al1 s
Objects "ON® and "OFF" (or 'ml‘e: . OO(IIZm
and 1y jy which [‘amOLlS_l,Va 1 zint 0 ?0 the
Algebra was the starting 'pnatey ed
Mathematical logic and ulggiencﬁ- pst! acd
development of con}:P”tggwm u o?i gfﬂalt;t
Most of the day “ = co
Mathematical theories in "Sﬁits(:orica' afed bz
in the 19¢h century so any upplemenf he®
f the period should be SUPP™ " o
Of the perio iled treatmen® o il
reference to dEtall?fd ow SO "603555
topics. Yet mathemaﬂcsoirnt must ?ﬂatics ind
this period that any acch of mathe hatP’ pe
be selective, The grthaine 'as and
profession was accompatllem a’“‘ﬁ“(3
division between dngontacf 1088
Physical sciences, an (oday 2°
Subjects takes place
Professional boundary.
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B. Borooah Dairies

The day I entered the premises of B.
Borooah, I felt as if I was already familiar with
its surroundings from a very long time.
searched for the Mathematics Department and
saw my beloved teachers, Anjana Ma’am,

Ripa Ma’am and Kashiram Sir busy talking
to some students. I was filled with anticipation
and fear as it was the beginning of my college
life. With time going by, I got to know my
classmates and started discovering myself
more and more. The journey to kim was a

S 2k 5 <

Abhijita Borah
Alumna
(2014-17 Batch)

memorable one. The still freshwater of the
river, we played with, sends chills even today
as I remember. The boat trip, the long walk to
the hanging bridge with friends, passing
through the river barefooted with each slippery
step still wings smile to my face.

I grew each day as each day caught me
a different lesson. The perception I had about
myself and my
life changed
completely
within three
years. | found
myself amongst
these different
individuals and
personalities
and formed a
family of my own. I feel my journey formed a
beautiful sine curve with both ups and downs,
bitter and sweet memories which was only
possible if T was part of this unique prestigious
college. | our many thanks to all my teachers
and friends for making such wonderful
memories. | now
can say happily that
I enjoyed these .
three years to my
ablest and attached
the  bygone ‘i
memories to my &
heart forever. g=
Signing off with a
heavy heart....
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m Lati :
“Small Pebpyen Latin Calcylys, |;

terall
used for Counting an()i’

tWo major branches, di
(concemmg rates of ¢,

curves) and integra] caley] ds opes of
accumulation of ..~ 1S (concerp;
and Between ey -S> 20 the areas
CurVes) Th under
relat + 1Nese
theoreed 10 ach other py, ¢y branchesare
o themOfca]culus~ Bo brang| Undamenty|
n . es
of infinite g tal motiong’ of con ake yg
well defineq lim : (gs and infip te se f_’l‘gence
. TIes to
IS consid Crally m a
1 centered 10 have been de\(/)e]em caley] S
ibniz, T aby Isaac NeWton Oped ip th
in scieng Y, Caloulus py vvndesa G
Caleyly is 81neermg and ¢ Pread ygeg
educatiop art of Modery, m°°n°mics
to othe :"se I caleylyg lsa Cmatjcg
mathemat ¢ ad ance teWay
and [; esd Voted to g d Courgeg :
imits, road] esmdyoffu in
alysi Y cal fiction
15. Calculyg hyq 1. ed mag, Mat:
By caloyjyy o Mistoricgyy,  “M3tical
infinjteg; OF infinjre.: o0 Called
alg aICUI s” teS]m Is»
0 useq nam The Mme $7 or
Calcylagj, lng. Specif; aleylyg is
pro sition leal S Some
Ricg;

Pappu Das
6th Semester

Calculus, calculus of variations,
calculus and process calculus.

History :

century Europe by Isaac Newton and G t
Leibniz (independently of each other o
Publishing around the same time) but elemen't:
of it have appeared in ancient Greece, the? fn
phina and the Middle East, and still latef aga;
In medieval Europe and in India. The anclee
Period introduced some of the ideas th% ve
to integral calculus, but does not seem
developed these ideas in a rigoro”s an
Systematic way. Calculations of Volumf? un
area, one goal of integral calculus ¢an be? h
In the Egyptian Moscow papyrus (1 3hdyn ole
1820 BC), but the formulas are s‘%od’
Instructions, with no indication as -
and some of them lack major compodofos

rom the age of Greek mathematics = . ich
used the method of exhaustio™, 1, 10
foreshadows the concept of the l whil®
Calculate areas and volumes sthef’
'f‘\mhimedes developed this ide fuc th
Inventing heuristics which res¢” hod of
methods of integral calculus. The ™ de"dy
exhaustion was later discovered i“depe, pir
' China by Liu Hui in the 3" centuy " 5
order to find the area of a circle: I“method,
century AD, Zu Gen gzhi establishc.ad an noiple
that would later be called cavalieri’sP
© find the volume of a sphere-
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Modern calculus was developedin 17" |

Study of calculus brougw |
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infinitesimals with the calculus of finite
differences developed in Europe. The product
rule and Chain rule, the notions of higher
derivatives and Taylor series and of analytic
functions were introduced by Isaac Newton
in an idiosyncratic notation which he used to
solve problems of mathematical physics.

Significance :

While many of the ideas of calculus had
been developed earlier in Greece, China, India,
Irag, Persia and Japan, the use of calculus
began in Europe, during the 17* century, when
Isaac Newton and G. W. Leibniz built on the
work of earlier mathematicians to introduce
its basic principles. The development of
calculus was built on earlier concepts of
instantaneous motion and area underneath
curves. Applications of differential calculus
include computations involving velocity and
acceleration, the slope of a curve and
optimization. Applications of integral calculus
include computations involving area, volume,
arc length, centre of mass, work and pressure.
More advanced applications include power
series and Fourier series. Calculus is also used
to gain a more precise understanding of the
nature of space, time and motion. For
centuries, mathematicians and philosophers
wrestled with paradoxes involving division by
zero or sums of infinitely many numbers.
These questions arise in the study of motion
and area. The ancient Greek philosopher zero
of Elea gave several famous examples of §uch
paradoxes. Calculus provided tools, especially
the limit and the infinite series that resolve

the paradoxes.

Applications :
Calculus is used in every branch of the

physical sciences, actuarial science, Computer
Science, statistics, engineering, economics,
business, medicine, demography and in other
fields wherever a problem can be
mathematically modelled and an optimal
solution is desired. It allows one to go from
rates of change to the total change or vice-
versa and many times in studying a problem
we know one and are trying to find the other.
Physics makes particular use of calculus; all
concepts in classical mechanics and
electromagnetism are related through calculus.
The mass of an object of known density the
moment of inertia of objects, as well as the
total energy of an object within a conservative
field can be found by the use of calculus. An
example of the use of calculus in mechanics
is Newton’s second law of motion: historically
stated it expressly uses the term “change of
motion” which implies the derivative saying
the change of momentum of a body is equal
to the resultant force acting on the body and
is in the same direction. Commonly expressed
today as Force = Mass x Acceleration, it
implies differential calculus because
acceleration is the time derivative of velocity
or second time derivative of trajectory or
spatial position. Starting from knowing how
an object is accelerating we use calculus to
derive its path. Maxwell’s theory of
electromagnetism and Einstein’s theory of
relativity are also expressed in the language
of differential calculus. Calculus is also used
to find approximate solution to equations : in
practice it is the standard way to solve
differential equations and do root finding in

most applications.

B & K
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; What would happen if the difference This appears to happen every time the
LYCHREL NUMBER:196 - ALG ORIT between two numbers were taken instead of reverse-subtract-repeat procedurer)ils carried
| I{NI their sum? Let’s illustrate the procedure with  out: the numbers either converge to zero or
196. end up going into a loop and repeat the same
Iteration Number Reverse Difference | setof numbers over and over. Applying the
Barsha Misra 1 196 - 691 = -495 | reverse-subtract-repeat procedure to all
6th Semester 7 495 ..594 = 99 numbers from one to 10 billion (10 l0) plus a
Numb . 3 99 - 99 = 0 sample of 10.1 billion 18-digit numbers,the
e s tm ers are highly interwined i our digit yvSr— T results showed that none of the 20.1 billion
all th It appears in almost 4 areas.A| There are no single or double 'gl ny further iterations will only p! numbers went on iterating for ever; the
© thl.ngs We do involyes numb Most  Lychrel numbers. In base ten, no Lychre! further Zeroes. procedure always terminated with either zero
mathematics, Right from the atom; *Sand  numbers have been yet proved to exist, but The leading zeros do not count, e.g. 394 Gran end-loop. Whether this holds true for all
the distance between two galax'mlc S8 t0  many, including 196, are suspected on heuristic | - =495 =99 not 099. The number of digitsdoes 1o e remains to be seen.
numbers to express them.In oth, 1®S,we need gpg statistical roun,ds The first number that | not have to be preserved thfoughOUt the In base 2, 10110 has been proven to be
Play an important role in er Wol'dS,they may be a L cﬁ | 'b - 196, Howevels procedure. It is the actual numerical value that a Lychrel number, since after 4 steps it reaches
lives.Since ancient times p Our day to gay there is yerre! number 1S d tl;ers fikeit, | matters,as it does with Lychrel numbers. 10110100, after 8 steps it reaches
studxedextenswelyandczlemu°rfril TS have beep such as 8(;9p roof that 196 and © [ly Lychre! All one-, two- and.three-dlglt numbers 1611101000, after 12 steps it reaches
groups based on theu'cha,asl ed‘_modiﬁ‘emm numbe .a.nd 1997, are actud ):jd_repeat | reduce to zero. The first number worth 147111010000, and in general after 4n steps
different types anq mpen.Cte Sties. Based o fo rs. It is just th‘ft the reverse-a o any considering beyond those is 1012. it reaches a number consisting of 10, followed
have name d difforen les’mathemaﬁcians P I_c'adure has failed to P"Oduc peen - by n+1 ones, followed by 01, followed by n+1
numbers are one gyc, |nu bers Lychre| pa‘indromes .and the procedure has (few | |lteration] Number Reverse |Difference | o ¢ This number obviously cannot be a
unique propertjeg of ¢ f num ers. Th, Carried out to a billion iterations.Thf’ ﬁrsm s 1 1012 - 2101 = -1089 | palindrome, and none of the other numbers
Separated them, mot }Z’ hre] Numberg hgvé’ + Mumbers not known to produce Palmdro—, 8, 2 1089 - -9801 = 8712 | inthesequence are palindromes.
Before diScus €T Numbers - are 196, 295, 394, 493, 592, 689, 691, 5 e712 - 2178 = 6534 Lychrel numbers have been proven to
Numbers, it is hece SINg aboyyy Lych 790, 879, 887,......... ' rel 1356 = 0178 | exist in the following bases: 11, 17, 20, 26
knowledge about pssfl"y to have , b !'e] To understand the concept of Lye 16 4 6534 - and all powers of 2.
Numbers thy read ahndmmic nump et Numbers better. et us proceed with an examp™”’ 5 2178 - 8712 = -6534 It would seem that adding a number to
forwards form the.same ackwarg s, Think ofa nur;ber Reverse its digits to 6 6534 - -4356 = -2178 | its reverse repeatedly is like sending a ball
. Palindrome Specia)- m k Sand , second numb N dd the two tog® ef: 7 2178 - -8712 = 6534 skywards; there’s no limit to how far it can
‘[ are considereg Ons'equ ntly such 0wn a5 Is the resul tm er. ,OW a cads the sam® go. Subtracting the numbers is like dropping
let’s have 5 Pali drom; Numberg forwarg ult & palindrome (¢ revers® the 'i’h difference in the third iteration. It the ball;it goes only so far until it hits the
Numbers toour s Now 4. . S as backwards)? If not, eat the o ines lat the difference  ground and either stops or starts bouncing up
Pic i Lychpe 18its of the new number and r¢P pest turns up again four lines later as  down
A Lychr el ! Process. Continue with the ,-everse-ﬂdd're me in the seventh iteration. Apy further reversal ~and down.
ltera:,':znm for; | ds Natyry| "“mber Procedure ynti] the result is 8 paliﬂ r(:,er)’ and subtractioys will simply repeat the . Source: Google
f digits an dar i S of repeateq ye Tough fhe oo Numbers become palindfol‘;e 53 fof preceding four lines.
Process js sq, N8 the regy} re"efsi,ng its uickly, in only a few iterations. T2
! after the Most Stimes calleg the In ; 7 oers, This ~ample;
. the procegs fam"“s-ﬂllmber &, 80rithy, Iteration Number o % @
b - The Namg « sOClated . .
Y Wade Van Lap: LYchreln With 1 153 +
of Chery]. p: ANdingham g, S Coineg =
"Y1 s itifrign g OUgh apggy 2 | s+ 405 =
'St ngy : o . Thus,153 requirestwoiteraﬁons D\\ T a
3 palindrome, cPartment of Mathematics
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Math In Geodesy
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© of accurately

Neelim Kumar Barma?!
6th Semeste”

ATTRIBUTION: WIKIPEDIA!;%

being far from Kaaba does not spares one fro
this obligation. So no matter how far M“S]l'merk
were from the Kaaba they needed to determin”
its exact direction to pray. To do this acCur°
they needed to know the curvature of the € -

and knowing this demanded that they kn
the size of the Earth. ent
One of most Efficient, easy and ancvlvas'.v
method to calculate radius of Ear*" d B‘
discovered by Al-Biruni. Al-Biruni dews; t0
more sophisticated and reliable met
ac.hieve this objective. To carry out his M
Biruni only needed three things : ’
I. An astrolabe* .

a ﬂatﬁ

2. A suitable mountain with gsiof
horizon in front of it so that angle of dep"?
of horizon could be measured accura®””

3. Knowledge of trigonometry-

Tt
o |
Vi A

h
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He first calculated the height of the
mountain by going to two points at sea level
with a known distance apart and then
measuring the angle between the plain and the
top of the mountain for both points.

He made both the measurements using
an astrolabe. Biruni probably had a much
larger astrolabe to calculate these angles with
high precision.

He then used the following
trigonometric formula to calculate the height
of the mountain (h).

dtan 61 tan 62
~ tan8, —tan b,

He stood at the heighest point of the
mountain In order to find the angle of dip or
angle of depression (?) of the flat horizon i:'rom
the mountain top using the astrolabe again. !t
can be further seen from the diagram that his

- line of sight from the mountain top to the

horizon will make an angle of 90A° with the
radius.

Now we can apply the law of sines of
this triangle to find R .

AC R _R+h
sin0 ~ sinA  sinC
AC R _R+h

sing_ sin(90 — @)  sin90 -
R= (R + h)sin(90 — a)
sin90
R=((R+h)cosa

This can be further simplified using
trigonometry to arrive at the famous Biruni
equation :

_ hcosa
1—-cosa

Biruni estimated the radius to be
~6,340km, an error of 16.8km when compared
to the modern value of 6,356.8km (polar
radius). Mysteriously, his error is just 0.26%
in calculating the circumference of the earth.

*A Yojana (Sanskrit: J5H) is a Vedic
measure of distance that was used in ancient
India. A Yojana is about 12-15 km.

*An astrolabe is an elaborate
inclinometer, historically used by astronomers
and navigators to measure the inclined position
in the sky of a celestial body, day or night.

B o
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Non-Euclidiap Geometry

To understang

w ' i
geometry is hat non-euclidjap

the foundatiop of thirte

mathematicg into 5 hand olume worth of

- Postulates,
~ The five db i
— Vio
Euclid S geometry u::mth from Which g
: The:i Euclid’s poggy .
0 draw €S:-
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ce 3
In 2 strajgh, Contj
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e
Stfaighl;a;'ght line fo)jq :)lone Nother,
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if prog % SUm} the O Tight
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Pamela Chakraborty
6™ Semester

_Non-Euclid Geometry is simply ?
modification of “Euclid’s Fifth Postulate |
Two of the more common types of 1™

euclidian geometry and hyperbolic geome!ry

and elliptic geometry. Each type of geome!™
I1s shown below:

FAZVITVA £

2o+ ipte ¥ as

“34prLTYgo

| Thus Euclidian space is gssentl .
Planar geometry, Straight lines, squares ot
and angles of 45°and 90° degrees are Eucl

- 1ot just
8cometry. Non-Euclidian geometry 15 nogcle

triangles and squares the fami“arzcl(C’
f)rmulas of C=2sr and A=0r ar€

Circumference, r= radius, 8 is 3.141 39
Euclidjap, lie
Thus the elliptical and hy perb"r’cle
8<ometry do not follow these Euclidia” ;;On ’
formu]ag and thus are défined 2°
Euclidian Geometry, ' od
Non-Euclidian geometry is alsO uSw g
Cveryday life, Let’s say that you wishe” the
from Washington D.C to London- ;
shortest path would take you to the NO lie
© reason is that London and p.L rﬂ"‘m,‘

Collinear location within Sp‘hi';iilge)
ot
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(they lie on a great circle). On a sphere, large
triangle can have angles much larger than 180
degrees. While on a sphere there are 3 right
angles.

Non-Euclidian Geometry in Space
Euclidian geometry mainly deals with
flat surface. Non-Euclidian Geometry on the
other hand in any form of geometry which
negates the Euclidian parallel postulates.
The Non-Euclidian geometries are:

1. Riemannian Geometry: (Elliptic
Geometry on Spherical Geometry)

Postulate: If | is any line and p is any
point not on 1, then all lines through p will
intersect l.

Since Earth’s surface is spherif:al,
mapping places or countries, shortest flight
path, navigation satellite (GPS) etc works on

Riemannian geometry.

2. Hyperbolic Geometry: ( Saddle
Geometry or Labachevskian
Geometry)

Postulate: If | is any line and p is any
point not on |, then there are infinitely many
lines through p that do not intersect I.

Hyperbolic geometry is used in
predicting orbital path of satellite or comet
etc. Within intense gravitational field like
planet Mercury’s orbit around Sun, distance
of astronomical objects (e.g. stars on galaxies
or black holes) from Earth; basically all
astronomical events which occurs in varying
gravitational field like famous light bending
moment around the sun in full solar eclipse
proving Einstein’s special relativity, it all
happens in Hyperbolic geometry as space-time
is considered Hyperbolic in nature.

NASA will use Non-Euclidian
Geometries for rockets and space exploration
because space is a 3D area which is curved.

e 3 e B
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There
4 statistician, and an accountant.

answers "1000"
call in the statistician an
and answers "1000... T
he is asked the same questio
"What would you like it 0 be?"

are three people applying for the same job ata bank: a mathematiciah,
The ipterviewing committee asks the

mathematician one question: What is 5

without hesitation, and
d ask the same question. He thinks for a moment

dent." When the accountant comes in,
n: "What is 500 + 500?" He bows and replies,
They hire the accountant.

m 95% confi

() plus 500? The mathematician
they send him along. Next they

D\¥
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and interesting insight ¢

24 Mathematics in Life Science
e Maths & Computational New Science

Sudeshna D
6t Semestef

mathematical models, theoretical analysis and
abstractions of the brain do understand ¢
Principles that govern the development’
Structure, information proceeding, phy siol®
and cognitive abilities of the nervous Y5
It focuses on the description of functional "

SO]Ve . )
"‘Ograpiyvamty of biologically realistic neurons and thel;
Ythagorag ;{;EOIOgy Physiology and dynamics. There models &

, Binsteip s Mmann useful since they capture they captufe

essential feature of the biological sY & m
multiple spatial-temporal scales ;
Membrane current, proteins and chemlcd
Supplies to network oscillation, columnar® d
topographic architecture and leariné !
Memory, :
Therefore, the models Ofconstitu“ot?es
f€uroscience made with the part aP proﬂt" e8!

I Stl'uCtu
e re ; P
topic is the Computatio?] klnow ones, Qe s Ef mathematics frames the hypothes'S t L !
a . ) )
omputatmnal ne 1enge € dlrect]y tested by blOIOglcrmol’s
n i .
PSychologicai experiments. Furthe” o
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. . . - C
OScCience g Mathematics thus has vast area in life s (en
i a4 and go goes the saying-”Maths and .

are the blood of the future”.

me
Department of Math®

Two Different Roads

My journey in mathematics department
made me learn the importance of teacher’s
motivation. Like everyone else I too had my
own dreams and heartcore aspirations to fulfil
my aims. And my aim was to acquire
knowledge about chemistry completely and
study hard. I passed my Higher Secondary
Examination Scoring satisfied marks in
chemistry, which increased my willingness
towards chemistry. But unfortunately 1 did not
get admission in chemistry. At that moment [
lost my hope and taken admission in
mathematics department. Even though I was
not much excited, but I did not have any other
choice. Then I started to attend classes of
mathematics but I did not find anything
interesting. Though my friends tried their best
to motivate yet the situation remained some.
Then one day I went to department where Ripa
Ma’am, Anjana Ma’am, Bandita Ma’am were
there then I conveyed my situation to them
and they understand my situation to them and

they understand my situation.

Rimpa Sen Gupta
6™ Semester

I’m grateful to them that they
understood and took me out of the complicated
situation..Out of this, I could realise that the
more give importance to the subject the much
of i get easier and interesting. The only way
to learn Mathematics is to practice. I feel like
Mathematics is not only about numbers,
equations, complications or algorithms it’s like
a game. Though I could not score good marks
in my first semester yet I did not lost my hopes.
[ tried my best to perform well in all
examinations. Whenever I get demotivated,
my professor helped me out.

I never thought that the journey of my
bachelor degree in B.Borooah College would
be so good. Though there were some hurdles
but at last | had my professor and batch mates -
to come across all the hurdles and they made
me feel like a family. | feel proud to BIBIAN
of mathematics department.

“Miles to go before I sleep” The woods
are lovely, dark and deep, but I have promises
to keep. And miles to go before I sleep.

e e g e
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Congruence and It's Apblication

-The language of cdn

N gruence

M;ﬁg;z:d' by the great ‘(’;’:S -
e ician Carl Friedrich G ¢ e
eginning of nineteen cepgy congan®
starts with very prefin:...

-division that

cmnm day neCe oia
Definition of congrte :ztfes.

If 'a' and 1
AR -0 are j
Posn'tlve integer thep 1" i;ntegem. and 'y’ ;
to 'b' modulg miffm 4 .Saxd:.to

Here 'm' i'S
. ‘congruen ' mod

m), ceand’y 'sca"@!.ar Si Ulus of the
Congrye

everyday lify
below: 0

Ing y .
me of the CXa%n sed ip our

Hirak Jyoti Sarmé ’
Trinity Koushik |
6th Semester

Actually 7+8=15. But in terms °f
congruence we have 15=3 (mod12). Thet

why we call it 3 o'clock.
m>

Fig: time keeping on this clock uses arithmem"
modulol 2.

ot Accordil}g to definition, 12 is coﬂg"‘f‘enet

ca"?"ly t°' 12 itself but also to 0, so the "

12§ 12:00' could also be called '0:00% &
IS congruent to 0 modulo 12. '

Check digit in credit card: e gff
. Here we describe how check digits ¢d

assi di . u

to gned in credit cards and how they 2
verify the validity of credit cards-

ncé

a .
21 different prefixes. In master 87 .4

dentifio. .
thzn‘:luﬁcatnon number consists of 16 dlg‘f 55
mber starts with 51, 52, 53, 54 bl

Or a vi :
a visa card the identification "

\cyo‘lt];l;ts of 13 0r 16 digits and the numb®’ *cs
mod li)glt 4. Both credit cards uses coﬂg"uirl all
%o determine the check digit anst gig"

the cageg th

. e ch s ele : shtmo

i the mympp, eck digit is the righ '

The che it
€ check digit ak of the ident!

Department of Mathem y
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credi The identification numbers Ofdlﬂcergth |
It cards are different have different y the

numbera, a,a,,.....,a_,a,wherea'sare the
integer such that 0 < a <10, of the master card
or the visa card is obtained from the following
congruence:
"Ifk is even, then :
((a,,a,.a,......ak-1).(2,1 2,12t e,
=(mod10)

Ifk is odd, then
((@,a,8,,....,8,, )(1,2,1.2,....2)+1)F
a=(modl0)

Where r is the number of terms in
dot product greater than or equal to 10.

To determine the check digit we use the
following algorithm:

Step1: Starting from the second digit
from the right end moving towards the left,
multiply every alternate digit by 2.

Step2: Add individual digits comprising
the products obtained in stepl.

Step3: Add all the numbers of the card
not multiplied by 2 in stepl.

Step4: Add the results obtained in step2

and step3. o
Step5: if S is the sum obtained in step

4, then solve the congruency S=0(mod10)to

obtain the check digit ak, where 0 < a, <10.
we can also determine the validity ofa

given credit card by using ateps 1 to 5. If the
credit number is valid, then the sum S obtained

in step 4 must satisfy S = 0 (mod10).
Let us explaiffthis algorithm with the

help of the following example: '
Consider a credit card with the

following identification number-

5546 1997 2335 5004 .

[ere the first two digits indicate thaf it
is a'master card. We know check the validity
of this card:

Stepl: Starting from the second ﬁom
the right and moving toward the left, multiply
every alternate digit by 2. (The digits t0 b¢
Multiplied by 2 are underlined)

D\o
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5546 1997 2335 5004
0*2=0 5%2=10
3*2=6 2%2=4
9*2=18 1%2=2
4*2=8 5*2=10

Step2: Add the individual digits
comprising the products obtained in stepl

0+1+0+6+4+1+8+2+8+1+0=31

Step 3: add all of the digits of the card
not multiplied by 2 in step]

4+0+5+3+7+9+6+5=39

Step 4: add the results from step2 and
step3

31+39=70 : ,

Now 70=0 (mod10). Hence the

identification number of the card is valid.

Round-Robin Tournament:

Congruence also has a place in the
world of spots, specially in the scheduling of
round- robin tournament. A tournament of 'n’
different teams in which each team plays
against each other team exactly once is called
a round-robin tournament.

Let us make a schedule for a round robin
tournament for n teams. Suppose that the teams
are labeled 1,2,3,.....n. let i and j be two teams.
We use the following rule to make the schedule

-for the round robin tournament:

Team i plays against team j in the kth
round if i+j=k(mod n)

Suppose 5 teams participate in a round-
robin tournament. We will make a schedule
for the tournament. Let us label the teams as
1,2,3,4,5. We use the following rule to
determine whether team i plays against team j
in the kth round: .

Team i plays against team j in the kth
round if i+j = k(mod 5)

Now for k=1, i.e. for the 1st round

1#5=1(mod5)  2+4= }(mod 5)
343 = I(mod 5)
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Fo; k1=2, i.e. for the 2nd round
+1=2(mod5) 2+45=2
3+4 =2(mod 5) iy
For k=3, i.e. for the 3rd round

142 = 3(mod 5) 3+
5=
4+4 = 3(mod 5) 3(mod S)

For k=4, i.e. for the 4th round

143 = 4(mod 5) 2+
2=
4+5.= 4(mod 5) S
For k=5, i.e. for the 5th round
1+4 = 5(mod 5) 2+3=4(mod 5
5+5 =4(mod 5) )

Thus we obtain the f :
; ; ol
for the tournament - lowing schedule

Round Team—y| 1 ) 3 R
1

2 S| 4] be| 2|1

T‘_‘——_.z* 1 5 bye| 3

: 3 bl 1| 5[4

—= [ 4] 3 2 1 | bye

v .

. ter:nr:\lthl§ table we find that in the 1st

ik .Wlll play against team 5. team 2

2 ip ay against team 4, team 3 will be not

tem};’] r;g;vt'??m 4 will-play against team 2 and
Ul play against team | and so on

e R e i ¢
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Study Skills in Mathematics

Introduction :

Learning mathematics is very difficult
from learning other objects, as anyone tries
to read text book finds out and learning
mathematics at university level is very
different from learning mathematics in school,
as anyone who sits through a university lecture
soon finds out. Intense is the word that springs
to my mind when I try t0 describe the
difference in style between school and
university of mathematics.

Lecture are intense compared with
lessons because there are comparatively few
of them, Super lessons are intense compared
with lezsons because you goovera week work
in a single hour, work is intense because terms
are much shorter and examinations are intense
because you have to exam 6 months worth into
three hour papers taken in the space of few

days.

Lectures:

The really big difference between
school and university is in lecture. T.hc
lecturers have only 12 lectures 2 week which
to give you enough material to keep you
oceupied for the other 156 hours. Therefore,
the material comes at you pretty fast.

It follows that at school you prob.ably
expected to understand what teacher said as
it was said, here there will be great chunks O_f
the notos which you will not understand until
Youworked on then later. Even then, there &Y

Hrishikesh Parasar
B. Sc. 4™ Semester

be some paths of the course that only really

some clear when you came to revise the

material. Nevertheless it is very important to
understand as much as possible of what is
being laid as it said. So-

e Do make the efforts to concentrate. We
all have heard that, in a mathematics
lecture, what lecture writes on the
blackboard goes into the student’s note
without passing the brain through either.
You should do everything in your power
to prevent this happening.

e Do ask questions during the lecture rather

than let something pass by. Don’t be
afraid to ask what you may think is a silly
question. Nine times out of ten most of
the rest of the audience will be impressed
and many of them will also want to know
the answer and it is just possible that the
lecture has made a mistakes.

e Don’t ever miss lecture and rely on

getting notes from a friend you will
understand the material much better if
were there to hear the explanation
yourself.

e Here the most important tip: you will
save an immense amount of time if you
always get to grip with one lecture before
going to the next. This way you will get
much more out of the lecture, which will
in turn save time when you go through

your notes later.

\_’_’/——/’/?
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®  Please remember to turn off your mobile
phone in lectures, or better still, leave it
in your room.

The brain is wonderful organ. It starts
working the moment you get up in the mornin g
and doesn’t stop until you get into the lectures,

— Robert Frost
Lecturing Styles:
You will find that lectures adopt arange
of strategies for conveying you to the material
listed in schedules,

. For example, some lectures work

entirely on the blackboard or on overhead-

projectors, some gives out a complete set of
printed notes, some over theory (say) on the
blackboard and gives out the example (say)
on handouts, some give out notes with gaps
for diagram or equation to be filled by you,
but it is very much personal matter, do not
assume that others will agree with you about
what is best.

Often some students want complete
printed lecture notes thinking that this is what
they need to learn the material as from 2
textbook. That maybe so, but the aim is to
understand the material, which is a very
different matter, for this it may be much more
useful to have carefully distilled set of notes
that brings out all the main ideas, the work
you do in fleshing out the details wi]] serve
you too for better in 5 long rup way than
reading a complete set of printed notes,
Writing Mathematics:

Most mathematic
accurate grammatjca] proce
why the comma ; this sen

ians cap Write
ss, they understand

the example yoy gy

out in full. If you are cares about this, then
you will certainly find yourself using logic as
well as sloppy mathematical grammar.
Solving Problems:

Mathematics is all about problem
solving and the only way to test your
understanding of the material is to work
through examples. At school, problems were
fairly short and the answers ¢ome out nearly.
As an undergraduate, you will find that many
problems take ages to do. If you know exactly
what you r doing each problem may take a

considerable time and several sheets of AP t0
complete.

Here are some thoughts on talking

problem. If you can’t &etstarted on a problem
try the following in order,

(1) Expans (a + b) 3
XIN (a + b)’=(a +b)?
=(a+b) etc.
Make sure that yoy understand the

technical termg used in the statement of the
problem

1
(2) —-—-—x—-8_>m as x _ g

1
$0 ——
But make sure that you understand fully

working from. )
ur thoughts-in partlculal;
the exact reason why ¥°

Write down Yo
Iy to expregs
are stuck

' t
And the 'Mportant one to-make sure th:
YOu actually understand not only Whv

You haye done, but also why you 2

done ¢ that way rather than somé of
way

4icS
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Examination:
In the examination, stay cool ifiit is hard

for you, it does probably hard for
everyone.

Don’t rush into a question -ree'td the
whole paper carefully and start with the
question for most confident about. '
Analyse exactly what you are bt?mg
asked to do, try to understand the mmdg
(explicit and Implicit), remember to
distinguish between terms such as
explain/prove/define etc.

Remember that different parts of a
Question are often linked. ' p
Set out your answer legibly arl_d
logically-thus not only helps you to avol

silly mistakes but also signals to the
examiner that you know what you are
doing.

If you get stuck, state in words what you
are trying to do and move on.

And Finally

Mathematics is difficult. However_it is
more difficult than anything else just in a
different way. Most people can’t‘ read a math
book and expect to end up with a decent
understanding of the mat_enz?l. It has to be
walked at line by line. It is different way of
learning and no worse than the wonqermg
through of hundreds of often contradictory

textbooks.

o R

[_'—-—-__;

less marks on paper.

s !
Mathematics is concerned on
relations,

Mathematicé _ the unshaken an
Fountain of Advantage to hum

\

[
partrnem of Mathematics

—J| Mathematical Quotes 'r—

ding to ¢
-Mathematics is a game played accor &

y with the enumeratio

ey to the
Mathematics is the door and key !

) itself.
g clear by 1
Matherﬁatics is the science of what1

undation of Scien
aﬁaiI'S-
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ertain rules with meaning-

— David Hilbert

n and comparison of

__ Carl Friedrich Gauss

<

gciences. __ Roger Bacon

__Carl Jacobi

ces, and the plentiful

__ [saac Barrow
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First Lady Mathematician — Hypatia

Hypatia was a Hellenjstic*
Neoplatonist** philosopher, mathematician
and astronomer who lived in Alexendria,
Egypt, then parts of the Eastern Roman
Empire. She is the first female mathematician
whose life is well recorded. She was the head
of the Neoplatonic school a Alexandria, where
she taught philosophy and astronomy. Hypatia
was renowed in her own lifetime as agreat
teacher and wise counsellor. She was the
daughter of Theon who was a mathematician

and astronomer and last attested member of

Alexandrian Museum. Nothing is known
about her mother. Hypatia walk on her father’s
footsteps, taught philosophy and mathematics
in Neo-Platonist school. Ag she gained wide
spread fame as a mathematician ang ascholar
her way of teaching and living got in the eyes
of Christian and she started receiving threas.
Meunwhile, among all the chaos, she kept
teaching and providing her father a helping
hand with his researches and her popularity
spread around widely, Her being 4 Woman
contributed to the hatred she carned from the

i

Gargi Gayan
4th Semester

The exact number of her works is still
not known as most of it was burned away-
Hypatia was the first woman to make 3
substantial contribution to the development of

- mathematics. She was known for the work she

did in mathematics than i astronomy . She
was known for her work on the ideas of conic
section introduced by Apollonius. She edited
the work on the conics of Apollonius, which
devided cone into. different parts by a plane.
Apollonius work on conic section was massive
and difficult. The names of the curves
parabola, ellipse and hyperbola are given by
Apolionius Hypatia investigate conic section
through a worksheet designed to engage them
with both geometric algebraic formulation of
parabola, ellipse angd hyperl * This
worksheet Cicourages visualization through
hands on activities such as cutting and taping
section of a cone and the exploration of each
conic section a5 Path of points satisfyin®
algebraic conditions. The workshee!
conclludes with real-life application of cont®
Section. Hypatia a1gq worked on Pasc?
theprem. This is known 4 ‘Hypatia Problem -
This problem hag been inspired by Hypatid ®
role as editor of Apolloniys.

%
i Let L be any smooth, closed Convge
0P With a clock wise orientation in !

. ) in 11
ecludian op Projective plane. (Convexity 1%
*  Period Ofph“OSOph . R
__,ﬁ Partimg -
Department of Mathem? . of Mathemati
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projectively we f istilling w. t important writing
i he fordistilling water. Her mos

0je y | defined concept by t ; . y t

I'J ) lf \pr(leective geometry) the are “The Astonomical Canon”. A comment of

axioms o

smoothness needs only be C,. That is to sa);
there must be an unambiguous tangent a

EVery point,
YPp <y,

113 iC
% Con

the “Diophantus

Arithmetic” and the

sections of
Apollonius of Perga”.

i There is a lot of
magical thinking about hf:r ‘
life and work. The movie
“Agora” used a myth.ical
search for heliocentrism.
(The sun as the centre of

E‘J

1
| \

4= / '('
Te

She invented the astrolabe f9r Shl]lp
havigation and devices for measuring t Z
density of fluids. She also mventfe
hygrometer, It is an instrument used for
Measuring the water vapour in the énnospl‘::‘:;
i soil, or in confined spaces. She invente

solar system VS The

5 Ptolemaic earth-centred
view. held by most people fat tl?at tim'e)k?S a
: hor for Hypatia’s scientific thinking.
metap' devoted herself as a teacher, to
b the knowledge of the past through a
F::;z;':; time so she was much more than a

geometry teacher.

g % B

Myth # 2 : Boys

Muyth # 3 ; Speed i

M .o "math gene
th# 1 : Some peOpIe having ma g
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are better at math
s measure of abili

mory is the k&Y

w ghdeothers don't.

s than gi_rls. :
ty in maths.

to excelling in math.
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From an Element to the Universé

Beauty of Math Lies fr
to the Universe : i
We heard them say “Nothing is
Perfect”. Well, there are two things in thi
world that are perfect. One is Mother Nat A
the othe_r is mathematics. When | say erfure’
I mean Hlt cagm;t get better than this, b,
ow do I make this i
Nature is a complete w?tj)nzlt]:lili?g? M; .
!1feless. The very state of itg being s ik
is the reason for life and .alsogf g
Mathematics, on the hangd is=man0r ol
understand nature and beyond!' No Gt t.o
a debate over whether matl'lem“:‘ﬂm.e +
m.vented or discovered, but e s ?va.s
still perfect. , it
Every day ther i
;l;[at&;re made in natur:, f::dn;‘:/n:tl;m‘/eriﬁs
ath founded on simple yet wi kg
powerful elements in that set i i
This relationshi .
The equation (atb)=
on earth, on Jupiter
goes down. It doe
Fhmension. Itexits en

p2 IS universally valiq
a*+b*+2ab, stands true;
an’d on even if the gyp
SNt exist in physical
tirely in the human min:l

Monica Deb
4th Semester

effective in the rea| world

So, what i
o 1s the largest number your
the uni

universe? Can you answer? Wel| the hint

of the answer to b
ot S
andl the sariic h these question is one

The answer is not infinity, it is zero

Yes! The size :
: e of the universe j
so the largest number. i

there eiﬁl:natlon,: For every positive number
For every mnjgatwe number in mathematics:
nature. Wel] ?hFer' thee ?XiStS anti-matter i
when you put els . thf? big picture. Therefor®
the uniVerseve-rythmg together, the size 0
simultaneoyg] > Zero. Zero is thu’
That’s why it’y everything as wel] as nothing
add or removz Ca“e'd. a whole number. YO!
remains a wholea.rllgr?’]t”ilt% this whole, i s

~ This beautify] ¢
ancient India at ¢

was bUSy ﬁ "
o, gurmg

onception was made in
me when rest of the wWOF
out whether earth is flat of

It is astonjs

prOl‘ld of the intellecy

can concej
ceive? Well, what is the size of
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Role of Mathematics in Various Fields of Our Society

Mathematics is a branch of science
which deals with numbers and their
operations. It involves calculations,
computation, solving of problem etc. Its
dictionary meaning is that, ‘Mathematics is
the science of measurement, quantity and
magnitude. It is exact, precise, systematic and
a logical subject’. :

Mathematics occupies a crucial and
unique role in the human societies. The ability
to compute, related to the power of technology
and to the ability of social organisation, and
the geometrical understanding of space-time
that is. the physical world and its natural
pattern, shows the role of mat

society. :
In other to live a social life,

mathematical knowledge is needed because
of the give and take process, business and
industry depends upon the knowledge of
mathematics. The change in the social
structure with regards to the modern facilities
like made of transport, means of
communication and progress in the field 'of
science and technology is due to mathematics
only. In this way, mathematics has played an
important role in understanding the progress
of saciety.
In education system, mathe
an important role in shaping t
srot.)abi"t}’ of young people. For almost
Ubject, we study in school and university, W€
\*‘

hematics in our

matics plays
he future
every

De
Partment of Mathematics

Indunesi Saikia
4% Semester

need to study mathematics too eg; physics,
chemistry, economics, life-science, business
and accountancy, history, statistics etc.

Economics of the society is developed
by establishment of industries. The applied
mathematics like computational science,
applied analysis, optimization, differential
equation, data analysis and discrete
mathematics etc. are essential for industrial
field. By application of mathematical method,
exploration cost of oil and communication
cost of images could be reduced. Numerical
simulation of models helps us to manufacture
super conductor cables to reduce the cost of
electricity.

In modern times, adoption of
mathematical method in the social, medical
and physical science had expanded rapidly,
confirming mathematics as in indispensable
part of all school curricular and creating great
drama for university-level mathematical
training. Mathematics has been successfully
used in development of science and
technology in 20" -21% century. The areas like
advanced semi-conductor device, bio-
technology, digital image technology, nano-
technology, artificial satellite and rocket all .
are based on mathematical concepts.

The recent success of NASA’s Mars
r is also based on mathematics.
Mathematics is applied in agriculture,

ecology, epidemiology, tumour and cardiac

57
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-modelling, DNA i
s sequencing and
_ e
Eleechnology. It‘ 1s used to manufacture me;gii:;
Se;f;zers ztmdhdlaslgnostics, optic-electronics and
echnology. These
hnology. are the role
ma.thematlcs In medical scie y
agricultural field. oy
Mathematics h A
as useful ication i
2 ( applicat
evelopment of infrastructure j : busli(r)lz 4
€. ss,

indust .
agricul:z;'e H;US.IC’ politics, medicine,
3PPearance’an23meenng etc. The physical
is crucial in socj evelopment of infrastructure
of roads build'ety' Thus_for the construction
bri dges, ing, stadium, airport, dams;

» vehicle etc. in mechanical

engineering, civi
K ’ . ga CIVII engmeerin el t al
gineering etc, g, electne

L

100
0000, s0 we are all much gpf;
er."

B
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g a bomb, the chance

L

. - "I don't understand
¢ professor laughs and

fact, he
t, he wag trying to save

Packing a bomb?" the TSA

. "YOLI .
e, the chanee 1. | there's 1/1000

> 1 S
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The History of Pi
Pi-A brief Introduction

Throughout the history of Mathematics,
one of the most enduring challenges has been
the calculation of the ration between a circle
circumference and diameter, which has come
to be known by the Greek letter pi. From
ancient Babylonia to the middle age in Europe
to the prcgém day of supercomputers.
mathematicians have been striving t© calculate
the mysterious number. They have searched
for exact fractions, formula and more recently
patterns in the long string of numbers starting
with 3.141592653.... which is generally
shortened to 3.14. William L. Schaaf once
said, “Probably no symbol in mathematics has
evoked as much mystery, romanticism,
misconception and human interest as the
number pi”. We will probably never know who
first discovered that the ratio between a
circle’s circumference and diameter is
r will we ever know who first tried

constant, no s
to calculate this ratio. The people who initiated
he Babylonians and

the hunt for pi were t :
Egyptians, nearly 4000 years ago: h‘: is pot
clear that how they found their approximation

for pi, but one source makes the claim that
they simply made a big circle and meastllred
the circumference and diameter with a piece
of rope. They used this method to prove that
pi is slightly greater than 3, and came up w1t.h
the value 3.125. However this theory 15

frobably a fantasy pased on 2
word

Gyandip Baruah
27 Semester

“Harpedonaptae”, which Democritus once
mentioned in a letter to a colleague. The word
literally means “rope-stretchers™ or
“ropefasteners”. The misinterpretation is that
these men were stretching ropes in order to
calculate circles, while they were actually
making measurements in order to mark the
limits and areas for temples.

A famous Egyptian piece of papyrus
gives us another ancient estimation for pi.
Dated around 1650bc, the Rhind Papyrus was
written by a scribe named Ahmes. Ahmes
wrote. “Cut off 1/9 of a diameter and construct
a square upon the reminder; this has the same
area as that of the circle”. In other words he
implied that pi=4(8/9)2 = 3.16049, which is
also fairly accurate. Word of this did not
spread to the East, however, as the Chinese
used the inaccurate value pi=3 hundreds of
years later.

Chronologically, the next
approximation-of pi is found in the old
testaments. A fairly well known verse, 1 kings
7:23, says : “Also he made a molten sea of ten
cubits from brim to brim, round in compass,
and five cubits thereof: and a line of thirty
cubits did compass it round about”. This
implies that pi=3. Debates have raged on for
centuries about this verse. According to some

it was just a simple approxim
others say that”.... the diameter perhaps was
measured from outside, while the

ation, while

Misinterpretation of the Greek
59
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circumference was measured from inside”
H(?we\ffer the most mathematician anci
SC!EntIIStS neglect a far more accurate
approximation for pi that lies deep within the
mathematical “code” of the Hebrew language
InHebrew, each letter equals a certain numt%e;
and a word’s “value” is equal to the sum of it
letters. Interestingly enough, in 1 kings ';"23S
the word “line” is written kuf voy Heh .b :
the Heh does not need to be there and i; 9
pronounced. With the extra letter the word EOt
avalue of 111but without it, the values is 102:5S
S

' / nary ste i
Afmphon and Bryson of ?Ieragsezoc?l;d‘ i
with the innovative idea of inscr'b'e i
polygf)n inside a circle, finding its g2

doubling the sides over and over. B o

calcu.lated the area of polygons ci.rc r)'SOH. a}SO

the circle. This was most like] Umscrllflng

Y the first time

that a mathemati
ical result, .
through the use of y LWas determined

rest in the nineteenth century
The first map, to really ;11ake an impa

Archimedes of Sy(r);cl;) el Gfgeit

g hse, wlllerfaAnli.phon ami

ith their Inscribed apq

circumseri
cribed polygons, Archimedes k
ok up

t}!e challenge. However he used a slightly
different method than they used. Archimedes

focused on the polygons.
. [I’]e:mzters opposed to their areas, SO
. pproximated the circle’s
:;E:Emfer?nce instead of the area. He started
o :n inscribed and a ¢ircumscribed
gon, then doubled the sides four limes t0

i .
1;1 ,ljh w_tth two 96 sided polygons. The method
of Archimedes is given below

Given a circle with radius, =! |

circumscribe a re

T ;
a(,. :glilz;:.des ;md Semi perimeter and jnscribed
in JPolygon B with K = 3 (2n-1 sides
o MI perimeter bn. This resy]ts in 8
: asing sequence al, a2, a3.... and an
;r;cr::asmg sequence bl, b2, b3.... .\.x':ith each
triq ence approaching pi. We can yse the
gonometric notation to find the two sem
Eelilsmeters, Which are : an = ktap (c/k) Znii b
% Hirl:(zlliks) Also an + 1 = 2ktan (1/2k) and
B (112Kk). Archimedes began with
ey )=3(3 and b] = 3sin (1/3) =2
o used 265/153<(3<1351/780). He
et P10 a6 and b6 ang finally reached
usion that 3 10/7l<b6<pi<36<3 1/7:

Archj
4o r:l!:sdes ende(.;l with a 96 sided polygod
€rous delicate calculations

YOne )
else for several centuries”

\ Thus the «; p
18 just 3, We'ails]mpleSt approximation for ?1
know that is incorrect, but’

Can at least

: 8¢t as stg ;

someth s rted if t to
Ing Wlth Circles, In the p‘:Set,‘:(anll'l}’ math
4pproximatiop [? 2-2/.7 - Again this is just
of 3 Ut it is better than the V3"
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The Binary Number System

From simple mechanism  t0
sophisticated quantum modelling, our world
has evolved greatly over time. The only thing
that hasn’t changed is our ‘will’ to count. A
hundred or so year ago the primary system
that human used for calculation was the
decimal number system. But, computers aqd
other technological advancement fuelled the
need for a more sophisticated and
technological number system. This is what
prompted the birth of the binary number
system. Here, the history applications and
advantages of binary number system are as

follows:- i
A brief history : of all positional

system, the binary number system seems t0
be the simplest. 2 is the radix or the base of
the system, meaning that only two digits
represented by 0 and 1 appear in the system.
Today, this number system is used in every
digital computer. The two digits, 1 and 0 are
considered as two states (off/on) and these
ed to carry instruction and store
Generally, this element
ich is referred to as

states ar¢ us
data in computers.
represent just one bit wh
binary digit. o

In 1701, Grottfried wilhelm Leibniz,
the person who co-invented calculus wrote a
Paper essay to D’une Nouvelle.sqienfze des
submitted to the Paris academy: But it took
another twenty years for the discovery 0
happen just like it took few hundred years t0

P —
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Bedanta Nath
2 Semester

develop a binary convertor. According to him,
available literature on the subject, 1796 was
the first time binary arithmetic entry was
reported. So, the binary number system was

. born just before the start of the 19" century.

Understanding the Binary Numbers:

With the help of two symbols 0 and 1°

the binary numeral system represents numeric
value. To be more specific, a positional
notation with a 2 radix is what the typical base
2 system is represented by only two digits 0
and 1 are usédtorepresent all possible values
in the binafy number system. Here “1°
represents a three state while ‘0’ exhibits the
false state.

Around two hundred B.C. Pingala, an
Indian writer, introduced sophisticated
mathematical concept that described matrices
and as such gave the world its first ever
description of a binary number system.

When we use the decimal number
system in oureveryday life we count items in
the following ways. Here are ten different
symbols that have the ability to define ten
units. The number are {0, 1,2,3,4,5,6,7,8.9}.

Nothing but combination of these ten
primary numbers what complex numbers such
as 100 or 1350 represents. The position of the
numbers 1S increased each time they are count
exceeds the ten primary symbol set and this
gave s a new set of ten more possible ve}lue?,.

A tool that can help us with the calculation 1S
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the binary converter.

] Coming back to the topig at hand, the
l?lnary sy:stem has only two symbols 0 a;1d 1
in the primary set. This causes the decj
place to shift by 2n factor. Here I'mal
relpresentation of the binary place Wh[j] ik
'Flll.lary number system can incre el

it 1s easily understood by

only two primary states

Application: .

‘ase in value,
machlnes as ]t haS

m
] ost common application
ystem can be geqp

f
umber system used in djg;

Whatal] ¢ 8ital ¢
with resrraf,; : King dat and eProgra.mming
P the digity) o o ation i g t
s
nformatiop Sy rocess What makes
Is. Ap ex [pnses fbiﬂary Crestrained
s
T;) Puter ser HE:E S ig 1m};5t2m Osand
Used to ¢ d\;, h Mary Jine fol-gEa (;]n our
€ Ch pixel
ages B

33@@
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S 80
Many probjems

Ou cqj
a
angle that i adorable?

each pi]:eclilasxﬁf bs by USes.a sixteen-bit cod®:
colour to sh e given instruction about wh¥
Is. The ()utOw based on which bits are 05 anf
By O s is:more than sixy
What nd colour being represented by 2
S the future holds for the Binar!
Ystem:
. With the introduction of the quantuﬂ;
nology, the binary system may becqlﬂ
absolute in the future, However the on!Y time

Will tell whether that actually happer™ |
3 ermﬁ

now, the binary number system 15 PO it
Computer s o ‘.
| ystem around the WO T g
doing so, is helping the worl , ?,rerth“
connected and perform complex 12> " b
internet. And this ability of the binary verto”
system is upgraded by the binary C'O’[; bee"
At last we must admit that _ l Bi”an
long time from its invention ut > bes
Number System performing at 1 0
hope it will contribute more to licd
technology and to its respective o
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Mathematics as a Life Skill

We all know that mathematics is a
subject that interesting for some but a dreaded
one for others. But we all agree that it is a
subject which helps us to score marks. If a
solution is correct, we get full marks. Hence
it is a subject by which we can increase our
aggregate scores in exams. Or for some
students, it is a subject to crack an entrance
exam. Whatever may be the objective, we all
have to learn mathematics till class X. There
is no choice. So why be afraid of it?

How this fear does develop? There are
many reasons:-

. A strict maths teacher.

- Hereditary : Most parents believe that
if they were poor at math during their
childhood, their children may also face the
same problem

. Leaving gap: If a few b
are not taught properly in primary classes, it
becomes difficult for a child to learn the
subject in higher classes.

Think about the solar system. It is a
fect example of mathematics. How was life
carth? It is because the earth is at
distance from the sun. Therefore,
tain life. This is

asis concepts

per
possible on
an optimal
adequate sunlight helps sus
pure mathematics.

When you are transferred to a new

place, is it wise to buy a car immediately or
ommute in and around the city?
You compare the cost of buying a car and the
cost of hiring a cab. You are using maths here.

You have a meeting at 11a.m an‘d you
must travel in peak hour traffic. What_wall you
do? Plan your departure to reach on time. You

are using maths here.

hireacabtoc

Departinent of Mathematics
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4 Semester

Even musicians or sportspersons use
maths. Without maths, musicians won’t able
to compose great smoothing music. Without
maths, a cricketer or footballer won’t be able
to strategise their game.

Maths therefore is a life skill. Just as a
language helps us to communicate better, math
helps us to plan, decide and think smarter. This
means that math is not just a subject to score
good marks in school or to crack any entrance
exam. It shouldn’t be looked at as a short term
goal to pass class X exams or to crack an
entrance.

Mathematics is a combination of
concepts, aptitude and reasoning. But most of
the time, parents think math is just a subject
which is taught in school. Mathematics is
beyond the subject the subject covered in
school. As the child grows, they should be able
to think logically and creatively in any given

solution.
The jobs of the future will be that of

complex problem solving .Hence, it is high
time that maths education is taken seriously
by children as well. as parent. It should not be

feared. It should be loved.
It is a popular belief that when a child

is good at maths, he/she can take up any career.
A child that scores A+ is not necessarily good
at maths. Being good at math means to be able
to think logically, creatively and smartly. 1t
also makes them more confident.

Having said that, let us try to eliminate
the fear of maths and help our future
generation to embrace the subjectas a life skill

and not just as a subject.
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A Sleepless Night

Ashik Hussain Mirza
Alumnus

I sailed thought a sleepless night
Many thoughts came {0 my mind
How pleasant they are

How lovely the contents are!

T the midst of my thought

v came to my bed

Department of Mathematics
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In my darkest days and sleepless nights,
The one who-was always by my side,
The one-to keep me in sight,
The one who névet—jéﬁfever since.
- HoweouldT forget those days?
" Rupning and chasing you,
Just to be in the endless shine of yours
The one who had wings to fly,
And T, the one who wanted totry,
© But never given the choice :
To make the path for mine
You dreamt your own dreams,

Worked hard, always praised .
Leaving me to be in fhig shadows, Of the tears behind my smile

And shattering everyth _g«IﬁbeIieved But it was may responsibility

A Yo ,p;;g;e S0 busymiithyour life To make you happy, keeping away:

g ‘Thgt 'littlg dldym;g;i(nawan}', From the darkness T was falling into.
i e And never did I blameyou,

For the choices you made for yourself,

Cause did I have the coverage?

Is the question Task to myself

The wishes I kept hidden for years,

Gettingready to go afl out, -

But with the:passage of time,

| got drawn'to the‘lbottomies's pit

Believing the saying to be true

‘Sometinies-,’lésingfis'bet‘ter than winning’

For the people who I care

T stopped dreaming, for all my life,

1t was my dream that was denied. ®

SRR .
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Know the Maths with their Facts

Monica Deb

4th Semester
Maths cannot be translated

Yet can only be formulateg

It asks us to arrange it’s deform ( )

But often we Puzzle to perform
Maths has it own

1eNge brain’s quality
Complex

But it gives the joy
Trying many times, may fee Jike null,
Though it Never makeg US to fee] Jike dull
Number 1/g9 encodes the p:
Spiral shapes of Sunflowey has jtg inﬂuence
Two interesting lines ¢ap Never be Paralle],
150, I haye questiong ask Severg|
Numbers v hope cap

of Success

! €odd or €ven
Itis foung that m People Jike Seven
Polygon Wwith 50 g; alled pentacontagon
Olyhedrop wit aces ca||
0 You kng h

rm1tac0ntahedr¢:m
Pi?

€ valye of

Longing for peace o
E"ergy hgeart (li)welling here and th
But found nowhere.

They say it is everywhere

But we never saw anywhere .
Yes, it is here o there
Only if we have the eyes t0
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Three Years
(In memory of BBC day)

""" Parthajyoti Barman
6th Semester

glffe.rent people of different culture,
oilring together to build the future.

Jur; ; OWn place and selfish people's team,

4 to fulﬁll each other's dream.

k ee lflrSt time we saw each other,

Withrtlﬁw We were destined to be together.

g fédhope to find the lost days,

S €ided to cope with what everyone says.

ZIng we have g life to live

And : .
But 133??-3’ Waiting for us to give.
l -
As we We care about other things.

akmé"’gee nallogfoup of special beings.
Spent a gy S 2 shearing everything,
k- till we had nothing,
e dig I(Ilsthe tlme; of exams are near,
%or al] < OUr mind with fear.
We studieq only to pass,

S We were-
fealways out of the class.

O matter 1,
ur faceg 0“: much the teachers were flattereds
Still we ‘[-'WOnt be remembered.

din the
darkest days we fought the hardest-

€ days
UL it alm g felt likeyeltg W

For it was g | rnity,
S0 we promiseespan of just three years,
0
d we wij urselves not to shed tears.

|
Thankmg thealways be bOllded by heart.

Vi
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Hello! gentleman, As the
representative and father
of all mathematics, I
propose we start by each

introducing oursel&J

1

I'm all about changes,
dynamics as I'm the
symbol of Calculus,

Especially that of growth

The meetings of
Dream Team of
Numbers

— e

I represent geometry, You
know, circles, spheres....
I'm very popular but no

one really knows me!

-

T

0

I've gone from zero to
hero, long forgotten, I hae
inspired the inception of
negative number and that
of algebra as well.

Washmin Ara Begum
2nd Semester

/4
I'm a ghost to some and a
masterpiece to those who
dare to reflect on the
beauty of Maths.
-
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o Students of our Department who secured 1st Class

in B. Sc Final Examination
(Batch 2013-16)
1. Bhaskarjyot;
yoti Dek .
e Ahlnede a 15, Jyotirmoy Baruah
32 Rownak Kundy 16.  Isha Bezbaruah
4. Moonmee Dey; 17 Anjuma Sarma
_. ’é Abinash Dag 18.  Kuldip Agarwala
R e 0 ot
: m Kaur . umoni Deka
8. Smritirekha Kq; 21. Parismita Saikia
D: Rishay Dey S 22, Dolly Bharadwaj
}? ?bina.sh Sarma 23, Pranab saha
i Pf;‘lag}?roti Jyoti Sarma %4. Sanjib Kalita
B o avi Dekq 5. Premendra bora
. Bithnadul Islam 26.  Rahul Kalita
ash Talukday g Pranami Das
- Mrinmoy Kumar
Batch 201 4-17
L. Jinty
Manj N .
2. th (F ;
eeshay (}, st Clags g
3, : udh €congd P
; A:%hlll(( Hussgj li?z asibion)
i lra 3 . a
5 Jyoti D
X ‘ 12.
- :mya JY0ti Dag & Abhm‘ta Bora
o : ohit Sin
g 1sha KUman IS, Bikash Dgs )
10, turgj Ry 16. " Chitra Ranjan Gog©! 0y
0 g upama 17. Manash Jyoti Chovd"™”
angkang Rab}, 18- Junu Rabha
9. Ranjan Kakati

20. Rockey Paul
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ANNUAL LecTure Programnie 2018
ToPiC : “Mathematics Phobia And
Measures To Eracicate It

SPEAKER : Prof. Hemanta Kr. Sarmah
Dept. of Mathematics, G.U.

Organised by
Dept. of Mathematics, B. Baiooah College
Venue :Lectore Gallery  Date:76-03-2018 Time: L1AM.
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