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MESSAGE

Words fail to express my happiness when I have come to Rnow that the
students of the Department of Mathematics are in full preparation for publishing a
Magazine. Why I have become so emotional | Because this is the first initiative of
the Department of Mathematics since1962 the year of establishment of the college.
It will be a historic event when the Magazine will be opened to the readers. I am
grateful to the students and the teachers who are involved with the pain of its
birth. A Magazine may be the first platform of expressing the creativity of the
students. The guidance of the teachers adds motivation and inspiration and gravity
and beauty to the initiative.

I wish long live of the Magazine QED.

\o O Y

(Dr. Jogesh Kakati)
Frincipal

FLandu Celiege, Pandu
Principal
PANDLU COLLEGE
Guwahatl-12
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QED is an abbreviation of the Latin words ‘Quod Erat Demonstrandum’ which loosely
translated means that which was to be demonstrated’. It is usually placed at the end of a
mathematical proof to indicate that the proof is complete.
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A Note on the Role of Mathematics
for the 2% Century

Dr. Prasanta Kr. Barman
HOD, Dept of Maths.

Mathematics is not just arithmetic A mathematician makes dreams beyond the
calculations any more. Nagwlearning imagination of man. It is for the scientists and
mathematics is like learning philosopAipstract technologists to use them. Blind use of formulae
and logical, it needs a lot of concentration tghould be discouraged. It should be used like a
study Now that many of the dry spade-worksurgical knife to solve the problems which cannot
calculations of enormous numbers have bedre settled by experimentation alone. When
made easy by the application of computers, omdapier got a dream of a number e with special
properties nobody expected that the growth and
decay of materials in nature such as radioactive
materials follow Napierean logarithmic functions.
Every branch of science ultimately has to fit into
the larger picture of nature.

At present, we have plenty of excellent
mathematicians, what we need today is to take
whatever is valid and better from the past and
delve deeply into the modern literature of the
mathematicsWe need an army of mathematics
of the modern era, who read, write and lecture
on mathematics to show how exciting it is as a
subject and show its applications to non-
can concentrate on the concepts. Unlike physicalathematics student too.
or natural sciences, where one can play with In the fifties, economics was taken by the
experiments, learning the science of mathematio®n science students. In seventies, nobody is
is something like a spiritual exercise, seekingven admitted to economics stream unless the
beauty in creative thinking, in the perfection operson is good in mathematics. The turning point
mathematical relations and relying on logic fowas econometrics.
verification. Economic science is based on models,
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analyzed by statistics. Differential equations af
used for predictions and weightage is given { . ¥
various factors mathematicallyhe best way '
of learning the concepts in mathematics is {
study mathematics written for economics
students. DrAmartya Sen got the Nobel prize
in 1999 for welfare economidalithin every one
of the Nobel Prize winners is lurking &
mathematician.

Analysis of the development of a country
is pure application of mathematics. This is onl
to tell our mathematics students that if only the
push the borders of mathematics, they will b
including so many application ranging fro
modern physics, chemisityiology, economics
and archeology to commerce. The formula is {
study mathematics and to study any applied ar
of their linking with open eyes to where one can  The field is vast; we need more harvesters.
perform a totally innovative or deeperStudents!You are not late. Join the game of
application. working for excellence for the sake of perfecwon.

The mathematicians’ patterns, like the painter’s or the poet’s,
must be beautiful; the ideas, like the colours or the words, must
fit together in a harmonious way. Beauty is the first test; there is
no permanent place in the world for ugly mathematics.

-G.H. Hardy, A Mathematician’s Apology

“We now know that there exist true propositions which we
can never formally prove. What about propositions whose
proofs reqire arguments beyond our capabilities? What about
propositions whose proofs require millions of pages? Or a |
million, million pages? Are there proofs that are possible, but |
beyond us?’
— Calvin Clawson
Mathematical Mysteries, 1999
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Recenflrends in Mathematical
Research amipplications

Dipjyoti Barman
Assistant Professor

In recent years Mathematics has evolvellathematical Biology or Biomathematics to
considerably to extend its applicability to reaktress the mathematical side, or as the theoretical
problems. Math is present in day to day life anliology to stress the biological side. It includes
is being used even when people don't realizat least four major sub-fields: Biological
that they are using mathematical reasoninglathematical Modeling, Relational Biology
Almost all areas of human activities make mor€omplex Systems Biology (CSB), Bioinformatics
and more use of mathematics. They use ahd Computational Bio-modeling. Itis also very
branches of mathematics, not just traditionaimilar to the new field oAlgebraic Biology
applied mathematics. Mathematical activities likdlathematical Biology aims at the mathematical
research, applications, education, exposition, haspresentation, treatment and modeling of
changed a lot in the last some years. Many newological process, using a variety of
forms of mathematical activity like algorithmsmathematical techniques and tools. It has both
and programming, modeling, conjecturingtheoretical and practical applications in biological,
expository writing and lecturing, are gettingbiomedical and biotechnical research.
significance. Following are some of the emerging  The mathematical areas of calculus,
fields where a large numbers of research worksogability theorystatistics, linear algebra, abstract
are going on today for their applications in varioualgebra, graph theqrgombinatorics, algebraic
branches of Physical Science, Life Science arggometrytopology dynamical system, dirential
also Social Sciences. equations and coding theory are now being applied
Biomathematics in biology Some mathematica_l areas like statistics

Biomathematics is the branch of®€ deve_loped as tool§ dur!ng the conduct of
Mathematics in which mathematical models ar&esearch into mathematical biology
used to understand phenomembiology. Mathematics For Environmental Sudies

Mathematical and theoretical biologyisan  Applied mathematics has gained growing
interdisciplinary scientific research field with aimportance in order to analyze and estimate
range of applications in biologgnedicines and mathematical models for environmental problems
bio-technologyThe field may be referred to asin recent timed/arious fields such as Optimization
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Theory Combinatorics, algebra, topology andnodeling is to understand how our bodies function
various equations, and the theory of mathematicahd how our bodies respond to drugs for
systems, including linear and nonlineatreatments of various diseases. In order to treat
programming, give effective theory for solvingsystemic illnesses, such as diabetes or
problems related to environmental pollution anttypertension, we must consider what effects a
destruction of the ecological systems. drug might have on our bodies. Mathematical
In order to solve our enviromental problemsmodeling can be used to run different
it is effective to quany and to analyze these combinations to predict side effects and to identify
ecological systems as mathematical models. Fauhich scenarios are the safest and most promising.
e fanematcs of DVA
models I,?esearches on mathematical models In the study ofgeneflc_s fwo most important
environhental problems and their analysis by usi S% sections (-)f mathematlcs tha_t_play a major
"Ble are statistics and probabilityhrough

;?;szgg]?‘am%tgsgnn?gcoil Sféi?ffm agg;r?cné%ug Fobability, its formula and applications, people
S 9 P working in the field of genetics understand the

a days. mechanism of meiosis, forming eggs cells and
Prediction Analysis sperm, and the process of inheritance. They also
Predictive modeling is a technique that useget an understanding of how phenotypes
mathematical and computational methods t(observable disease) and genotypes (the DNA
predict an event or outcom&. mathematical of sequences) are related to each other through
approach uses an equation-based model thhe study of probability distribution. They also
describes the phenomenon under consideratiamonduct the analysis and study of genetics
The model is used to forecast an outcome at someterminants through the application of statistics
future state or time based upon changes to thed its methods and principles.
model inputs. The model parameters help explain  NumericalAnalysis, statistics and modeling
how model inputs influence the outcome plays a significant role in mapping and sequencing
Safety and Precautions our DNA-the queprin_t for genetic. inform_ation.
Mathematical modeling can also be used tlgesearch_ers prgdlct th_at this fusion of
mathematics and biology will result a new era of

predict behaviarin these studies data are lecul dici here di i treatment
collected and the set of data thus collected is ri0 €cu!ar MEdICINES, where diagnosis, treatmen

through a propemathematical model and th enand prevention of disease will be individual specific

predications can be made what kind of crime%nOI this will be more powerful.

are most likely to happen and where. There isMathematics in Voting
phenomenon called "Brok&dindowAffect’. It A Voting system or a voting scheme is a
describes the tendency of thieves to target areaay for a group of people to select on from among
where they were previously successful, whergeveral possibilities. If there are only two
they already know the escape routdfth the alternatives between which we have to choose
help of predictive mathematical models police caane, then it is easlt is when several people have
concentrate their efforts on those areas whetechoose among from more than two alternatives
these crimes likely to happen. then things become trickier

Another application of mathematical The scientific and statistical study of voting
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and elections, which began around the time dfardware components which are necessary to
the French Revolution, is called Psepholedych able to use the PC. But we hardly think of the
was derived from the Greek word psephos mea@perating System which is the heart of a PC
ballot. which makes these components work together
In the 1950s, the mathematical theory oAn Operating System is a very complex set of
games, devised by John von Neumann, was udedical mathematical equations.
to analyze voting systems. The same principle applies to biometric
Modern research focuses on devising nedevices. On a Biometric Desgwe see different
criteria and new methods of fulfilling the benefiftshardware components. For instance, on a
and weaknesses of a voting system iRingerprint Biometric Device, we see a fingerprint
mathematical termgVith high-power computers, scanner lens where we place our fingescreen
it is feasible to simulate elections and to study thitbat informs us if access is granted or denied.
practical implications of modifications in voting But we give very little thought to what
and counting procedures. makes a biometric device functions and how it
Mathematics in Actuary Science verifies who we areMathematical equations are

Actuarial science became a formal"sed to verify or identify the physical biometric

mathematical discipline in the late 17th centur tt”bUteS.Of anindividual and compare it to what
%stored in the systems database.

with the increased demand for long-term insuran

coverage such as life insurance and health In blometrlc_s we call t.h's mgthematlcal
insurance equation an algorithm. The biometric features of

An Actuary is a business professional whé" individual are converted to a mathematical
analyzes the financial consequences of risRLINg or template by using this algorithm. This

Actuaries use mathmatics, statistics, and financigmIOIate is stored in some sort of database and

theory to study these uncertain future events bas, Qen the user places his or her finger on the

on insurance and investmehttuaries may work ngerprint scanner the a'go.”thm compares the
for insurance companies, consulting firmStemplate from the fingerprint scanner to the

government, hospitals, banks and investment firmt ’mplate stored in the datab_ase. . .
There are two functions involved in

or, more generallyin businesses that need to ., . o .
manage financial risi career as afctuary is verifying a template. The first is the extraction

basically a business career with a mathematicié\gctt.'onn Tahnd t?re iec;c;ng ;.S r:t:ekcotmhpgnrr:sog
backgroundThe field of Actuarial Science is unction. #ne extraction function takes the imag

slowly gaining popularity and recognition in India,IoresenteOI o it from the scanning device and

but ouside India there is a huge demand f nverts it to a mathematical string or template.
Actuaries both in the developed as well a(?e second function then compares the extracted

emerging countries. emplate with the_template saveq on the database
and if enough points of comparison correspond
Mathematics at the heart of Biometrics the system will verify or identify an individual.
When looking at a Personal Computee Biometric algorithms are extremely
just see some physical components that make gpmplex logical mathematical equations and the
a complete PC-CPU, Motherboard, Screen, Hagbmplexity of the algorithm ultimately determines
Disk Drives, Keyboard and Mouse, the essentighe success of the biometric devige.



QED

Is It Solved?

Devajit Nath
B.Sc. 6th Semester

Do not worry about your difficulties in Mathematics | can
assue you mine ar still greater

— Albert Einstein

Mathematics may not teach us how tgumber If you keep going you will eventually
inhale Oxygen and exhale Carbon dioxide or hownd up at 1.
to love a friend and fgive an enemyBut it lllustration

gives us every reason to hope that every problem . _ :
has a solution. The essence of mathematics,is . Letus consider a number n = 12, then since

not to make simple things complicated, but td' IS evenwe divide it by 2 a’?d get 6 which s
make complicated thinks simple. Thoughagaln even so the successor is 3. Since 3 is odd

sometimes mathematics can get pret;tge multiply it by 3 and add 1 to it. So the

complicated. There are some problems in t pquence becomes....

world of mathematics which remained unsolved 12,6, 3,10, 5,16, 8,4, 2, 1.

untill now. These problems can easily be Mathematicians have tried millions of

understood by anyone, but nobody has been albblember and they have never found a single

to Solve it till date. Here | present somenumber which didri’end up at ‘1'eventually

problems which were never solved. They could never prove that there isn’t a special

Collatz Conjecture number out there that never leads to 1. It is
The conjecture is named after I_Oth(_j"oossiblethere is some really big number that goes

Collatz. He introduced this conjecture in 193?O infinity instead. Or a number that gets stuck

two years after his doctorate. This problem i{! @ 100p and never reachesl. But no one is able

also known as “3n + 1” Conjecture. Thel0 Prove ittill date.

problem says - Perfect Cuboid Problem

Pick any numberlf that number is even Everyone knows the Pythagorean theorem
divide it by 2. If it is odd, multiply it by 3 and add A + B> = C*? The three letteré. B. and C.
1. Now repeat the process with your newepresents three sides of a right angled triangle.
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Now extending this idea into three dimension§&oldbach’s Conjecture

there will be four whole numbe#s B, C and G Goldbachs Conjecture was discovered by
The first three are the dimensions of the boghristian Goldbach. He wrote a letter to Leonard
and G is the diagonal running from one of thguler on 7 th June 1742 where he proposed the
top corners to opposite bottom corner following conjecture.

The problem is to find a box wheké + Satement : Ever integer which can be
B?+ C = &, and where all the seven numbersyritten as the sum of two primes, can be also
are integers. This is called a perfect cuboidvritten as the sum of as many primes as one
Mathematicians have tried many differentvishes, untill all terms & unit.
possibilities and have yet to find a single one e again proposed another conjecture in
that works. But they also haven’t been able tg,o Magin of the letter
prove that such box doesn't exists. which is irony Evely integer geater than 2 can be

in the problem.. written as the sum of the primes(He consider

The Beal Conjecture 1 as a prime numbarhich was abondone@ihe
The Beal Conjecture was introduced iriwo Conjectures are now equivalent.)

1993 byAndreW Beal, after whom the name is ‘Every integer geater than 5 can be

derived. He discovered this while he Wagyritten as the sum of the primES_’

generalizing the Fermatlast theoren. And alsa ‘Every even integer gater than

Satement : 2 can be written as the sum of two prithes

If A+ B = C andA, B, C, X, YZ ae As we continue to calculate larger and
all positive integers (whole numbersegter |arger numberwe may find one such number
than 0) then A, B and C should have ahatis not the sum of two primes, But ill date no
common prime factor one is able to find such a numiser

A mathematician who is not also something of a poet will never be a complete
mathematician.
—Karl Weierstrass

“It 1s impossible to be a mathematician without being a poet
in soul.”

—Sofia Kovalevskaya

Recollections of Childhood, 1895
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¢=Phi=1.618
The Golden Ratio

Sanchita Talukder
B.Sc. 6th Semester

Golden Ratio is a special number whichis  We can also determirgin other methods
approximately equal to 1.618033988 ..... . Thmo.
digits just keep on going, with no pattern. Golden
ratio is also known as golden section, golden | jke @= 1+1;
mean, golden numhedivine proportion, divine @
section and golden proportion. It is denoted by
@ (phi). The Golden Ratio is an irrational number
which is a solution of the quadratic equation x
—Xx—1=0, with a value of :

1
1618.= 1 -~ 14

In numbers:

That can be expanded into the fraction

161€....¢= 2\/E =1618033988.. which goes on for ever
Calculation p=1+ 11
We find golden ratio when we divide a line 1+
into two parts such that : 1+ 1
The whole length by the long part is also I+.......

equal to the long part divided by the short parﬁfibonacci NumbersAnd Golden Ratio

Goldenratio is given . .
9 by Fibonacci numbers are a sequence of

atb_a ~1618..2¢ integers Wi.th patte.rn. .
a b The Fibonacci sequence is given by

Let us consider a golden rectangle with o 1 1 2 3 5 8 13,21,34 ...
longer side a and shorter side b. The rectangle : .
is placed adjacent to a square of length a, which The next number is calculated by adding

will produce a similar golden rectangle withP the two numbers before it.

longer side a + b and shorter side a. When we take any two successive
fibonacci Numbers, their ratio is very close to
Therefore, a+b =a_ 1618..=¢ the Golden Ratio. Bigger the Fibonacci numbers,

b closer will be the approximation.
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Inter esting FactsAnd Example Golden Ratio In Art Composition And

1. The human face is based on Phi arld€sign
Golden Ratio proportions. Several studies have Some artists and architects believe that
observed that humans are most attracted to faceish the help of Golden ratio, beautiful shape
that has Golden Ratio proportions. For examplean be prepared, which created beauty in the
: The head forms a golden rectangle with theature. Many buildings, monuments and paintings
eyes at its midpoint, etc. are made based on Golden Ratio. For example :

2. Sunflower and makeup of honeybee e Design of Parthenon ithens is based
colony are good examples of golden ratio ilon golden ratio.

nature. e Another interesting example is, Leonardo
3.The shape of our own galasxtire Milky  daVinci’s MonalisaAlso, Leonardo d&inci’'s

way is similar to the Golden spiral and we cafiThe Last Supper” is also based on Golden Ratio

easily draw a Golden rectangle and thereforgroportion.

this is another example of golden ratio proportion. | jkewise, there are more Real life

4. Seed heads, pods of the pine cone, fruigxamples which are based on Golden Ratio.

and vegetables like pineapple, red cabbage etc. The Golden Ratio is a very interesting
are examples of golden ratio. number whose interest is not limited to
5. Branching pattern in trees, outemathematicians onlyBiologists, artists,
calearous shell of snails, the movement of amusicians, architects, historians, everyone
and wind in hurricanes reveals the usage atudied this particular ratio, so as to explore the
golden ratio. subject. Even, the greatest mathematicians of

6. Our b0d|es have golden ra“o proportlon§” t|me tl’led hardel’ to Study thIS S|mp|e I'atIO
For example : measurement from navel to th@d its properties. Probablynis ordinary ratio
ﬂoor and top of the head to the navel iS goldewspwed thinkers to th|nk over |t and Created some

ratio. Even, animal bodies have golden rati§xtraordinary works throughout, like no other
proportions. number in the history of Mathematies.

“In most science, one generation tears down what another

has built and what one has established another undoes. In

mathematics alone, each generation adds a new story to
the old structure.”

—Hermann Hankel

The Development of Mathematics in the last few

centuries, 1869
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Mathematics and Literature

Hiramoni Das
B.Sc. & Semester

If some one look generally he or she cawhat happens to the result when you increase
not find any relation between mathematics andr decrease, a variable. The production function
literature but if we think deeply we can find ais directly correlated with the output a country
lots of relation between maths and literature. Theroduces, and the model attempts to explain this
relations between maths and literature ardaw. This mathematical model helps a country
discussed below create more output because it tells us the country

Both require finding and elegant solutionnoW capital, labor and technology are related.
toa pr0b|em_ In math, the beauty liesin Showinéut there are also th|ngs it doesn't tell us: like
an elegant solution or constructing a model tBow bad climate can really affect K.and L. The
represent a problem while in literature, you findnodel ignores parts of reality in order to irolate
the most elegant way to tell a story or constru¢¢hat itis trying to tell us.

a silence. Hence both require alot of creativity ~ Literature in a way does the same. For
(Einstein : “Logic will get you fromA to B; example, Gege Orwells 1984 shows us what
imagination will get you every where.”) Becauseould happen to citizens living in a totalitarian
of the amount of Creativity thinking involved, society In the world of 1984, the government
both can be very painful endeavors. Hemingwayith absolute power watches every one and uses
: “There is nothing to writingAll you do is sit  technology to manipulate every oadoughts.
down at a type writen and bleed.” This sort of setting causes our main characters.

What's interesting is that both endeavorgvho are supposed to be lovers, to betray each
they to tell a truth about the world we liveAn. Other Orwell uses this reality that he has created
mathematical model and dramatic conflict if® show us the importance, of free speech,
literature both sort of occur in a vacuum; thefiémocracyetc. His book has also allowed us to
are separate entities from reality because théprove our society and stay away from the
both selectively isolate parts of reality to achievelangers that he has envisioned.
their goal. For example, the solow growth model ~ Both maths and literature have thus
attempts to explain economic growth by choosingonstructed an alternate reality where the
variables such as capital (k) and Labor (L) thatreator can play with the variableget the
are belived to affect economic growth. Thdeauty of it is that in the end, they tell us truths
model plays around with these variables to se#out our own reality
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Mathematics and Monalisa

Kingsmita Borah
B.Sc. 4th Semester

“Where the spirit does not work with the hand, thés no at.”
—— Leonardo daVinci.

Monalisa, the most mysterical painting bymany golden rectangles throughout the painting.
the great painteiin rentor sculptor Leonardo By drawing a rectangle around her fagk can
daVinci. It is a portrait of Lisa Gheradini andsee that it is indeed golden. If we divide that
was painted during the period 1503 and 1506. ieéctangle with a line drawn across her eyes, we
is considered as one of tha get another golden rectangle,
most mysterical painting i meaning that the proportion
which, Vinci reveals man of her head length to her eyes
mystery and  somg is golden. There are other
mysteries are yet to b golden rectangles that can be
discovered. The painting h drawn on the rest of her
been currently preserved body like from her neck to
the Louvre Museum in Par the top of her hands.
since 1797. There is Da Vinci created

mathematical ratig other pieces that were also
commonly found in nature drawn according to the
the ratio of 1 to 618. Th golden ratio such as the last
Mona”sa was draW Supper Old Man, and the
according to the golde Vitruvian Man TheVitruvia
ratio. Man (Or Man irAction) in

The golden ratio is 1 the drawing of a man
0.618 and has been coin inscribed in a circle. The
golden because it is said & height of the man is in golden
be aesthetically pleasing. The golden proportiogproportion from the top of his head to his navel
can be bound throughout the human badywlden and from his navel to the bottom of his feed.
rectangle is simply a rectangle with dimensiongheVitruvian Man illustrates all of the divine.
that reflect the golden ratio. The Monalisa hagroportions within then human beiwg.
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17 Equations that Changed Werld

Pooja Biswas
B.Sc. 6th Semester

One of the masters of writing mathemati-Calculus
cian lan Stewart wrote about 17 equations that
he belives have changed the world. In his book,
In Pursuit of the Unknown: 17 Equa-
tions that changed the world,he discusses
each equation in an engaging and practical man-
ner, and he gives a number of illustrations of how

those equations have and are impacting our lives, ~Calculus appears everywhere in modern
science and technology whether we are model-

Pythagorean Theorem ling the rise in the fall of the stock market or
a+b’= ¢ determining exactly when a space rocket will
Pythagorean theorem helped us creatgrive into Earths orbit, and basically created

better mapsWe use theorem to find the shortthe modern world. Calculus holds incredible

est distance. Pythagorean Theorem is a usefidwer over the physical worlds by modelling and
technique for architecture, woodworking, orcontrolling systems. I¢ the language of medi-

other physical construction projects. cal experts, scientists, engineers, statisticians,
log, (a.c) = loga +logc physicists and economists.
Logarithms helped as perform todious cal-  If @ quantity on a system is changing we

culations before there were calculators. The§@n use mathematical modelling of calculus to
are especially evident in science and measur@laluze a system fund an optimal solution and
ment. When we talk about tiny and giganti®redict the future.

things, we always use. logarithms such as; oWewton’s law of gravity

sensitivity to light, earthquake magnitudes, noise

levels in decibels, acidity (pH) momey growing F = Grqz

with a fixed interest rate, bacteria growing in a grav r

petri dish, radioactive decay Helped us understand the movement of the
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stars and planets. It's actually a key to understandmic properties such as energy and impulse.
the divine force, momentum and many other lawgqyrier Transform

Complex Numbers

i=-1

The square root of minus 1 was invented
by people in order to solve equations. Most of _
our modern tech depends on them. _ Thank_s_ to these algorithms, because the

i2was a great discovery and had a lot to doterned, wifi, smart phones, computers, ro_utgrs,
with the development of quantum mechanic&/most everything that has a computer inside
Many people hated this. It brought up ideas th&S€S Fourier transform algorithms. Fourier
turned out to be very important. transforms are important in signal processing.
We can now compress thousands of information
into a tiny dongle.

@) = et Tr(t)dt

Euler’s Formula for Polyhedra
V+F = E+2 _ _
Helped us send rockets throughout spacdavier -Sokes Equation

and understand DNAeplication. Eulés for

mula is an essential ingredient in finding solu-

fuons for network ”.‘fo.r mation. Eulesinvention The Navier-stoked equations are significant

is a new way of thinking about shape and space

: . IN" terms of pure science and mathematics. The
It also provides a clear connection between

equation represents the governing equations of
© eqt‘r‘y‘) yagk the knot structure of a DNA. one model of fluid flowThe equation also tells

/prmal Distribution us all the fast things in life can go even faster

Maxwell’s Equations

O.E plE,
It transformed how we understand medi- B 0
cal trials and how we gamble. It also changed L.
almost all psychological and educational x E=-0 ,B
aplications of our modern world. Statisticians and ;
scientists use the normal distribution to measure > B (- BL.B)

reading ability job satisfaction, surveys, 1Q All modern wireless communications as we
scores, blood pressure, measurement errors , éfgow it today because Maxwellequations are
Wave Equation the mathematical summary of electromagnetism.
5 The equations show the relationship between
%:CZ 0%u electromagnetism.
It tells us what the earth is made of anéecond law of thermodynamics

helps us find oil easielt plays an essential role As=0
in electromagnetism, optics, fluid dynamics and  Itliterally drove the industrial revolution and
heat transferlt helps us perdict the future dy-gives us efficient power generators. It also
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represents the relationships between heat ahrdormation Theory
enepy. For instance, it explains what happens |, (x) ==Y Px(x)log B (%

to our cup of tea if we don't drink it for 5 minutes. xS
Relativicy Information theory means the entire
E =mc internet. It literally models the human machine

The relativity theorem is very important.ommunication process. This theory is now more
because it answered previously almost all tr\?hportant than communication itself.
guestions that remained unanswered. It changed

the way we look time, space and gravityis Chaos Theory
everything for black holes, the big bang, nuclear

power but also GPS on our phones.
Predicting the weather bettdlt's the

butterfly's fault for flapping its wings. The
oY _ equation also predicts the growth rate of the
'hﬁ =hwy =Ey butterfly population.

Schrodinger’'s Equation

This theorem changed the field of quanturr|13 lack-Scholes Equation

physics. It made possible to work on quantum
and calculate what would happen next. It is also
essential for modern computer chips and lasers  The massive growth and profits of the

and cats. financial sector in the 2000 s and the financial
crisis of 2008-200%9.

You teach best what you most need to learn.
—-Richard Bach, Illusions

“Each generation has its few great mathematicians, and

mathematics would not even notice the absence of the

others. They are useful as teachers, and their research

harms no one, but it is of no importance at all. A
mathematician is great or he is nothing.”

—Alfred Adler

Mathematics and Creativity, The New Yorker, 1972
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The Beauty of Mathematics

Ankrita Sarma
B.Sc. 2nd Semester

Mathematics, the Qucen of all sciencesither planets or stars Hence, the equation
itself reveals the beauty of the subject. would never change. Because math doesn't

The word “Perfect” means, it cannot getexist in this physical dimension. It exists in the
better than this and we know “Nothing ishuman mind and is a mental concept, which is
perfect”. But we can contradict the statemerdne of the most beautiful concept created by
by citing the two most perfect things in thehuman mind and so, the subject and human
world. One is the Mother Nature and the othdreings are always co-dependent to aid each
is Mathematics. others growth.

Mother Nature is the reason for life as Maths is full of creativity and varies from
well as death. So, we should protect our mothetement to element, shape to shape and relation
nature instead of using the resources vigoroustp ralation. Maths is an abstract representation
On the other hand, Mathematics is man-mad& nature and this fundamental reason suggest
and whether it was invented or discovered buhat maths is not different from the nature.
either way it is still perfect. also, the new andHence, any real world problem can be solved
upcoming discoveries in our day to day lifédn maths and any maths solution is effective in
that are made in nature and maths as well, atee real world.
very informative and keeps us aware of the The Human mind always strikes with
truth throughout. several questions, like, what is the largest

Maths is founded on simple yet powerfulhumber our mind can conceive? What is the
element— numbers. Numbers, just like thsize of the universe? There is one and only
element of nature, share a complex relationshgne answer to the two question¥/e
with every other element in the set. Thidasically think it is infinite but its not. The
relationship is universally valid. Nowf we answer to both the question is similar and it
consider the equation, (atb)a+2ab+3, then is zero. The size of the universe is zero and
it is obvious that, the equation stands true oso is the lagest numberWe all know for
Earth, anywhere and everywhere in the natureyery positive numbethere exists a negative



QED

in maths. For every matter there exists antmade in ancient India, at a time, when the rest
matter in nature.Therefore, when we pubfthe world was busy figuring out whether the
everything togetherthe size of the universeearth is flat or round.
is zero. Zero is thus simultaneously everything  It's really amazing and makes me feel
as well as nothing. This is how we put ouproud of the ancient India, which was effective
explanation on this factThat's why it is for such outstanding creativity and is still
called a whole numbeMWe can add or effective for more impressive innovation in the
remove anything from this whole, it still near future, so as to change and nourish the
remains a whole. human thought process througheut.

It is indeed a beautiful concept which was

Russells Paradox

Aman Kumar
B.Sc. 6th Semester

The concept of set is most basic in  According to the naive set thepigny
Mathematics. Set theory is a branch odlefinable collection is a set. Let R be the get
mathematical logic that studies sets, whicbf all sets that are not members of themselves.
informally are collections of objects. Thelf R is nota member of itself, then its definitiof
language of set theory can dictates that it must contain
used to define nearly a itself, and if it contains itself,
mathematical objects. then it contradicts its own

The modern study of s definition as the set of all sets
theory was initiated by Geor that are not members of
Cantor and Richard Dedekind themselves. This contradictior
the 1870sAfter the discover is Russell paradox.
of paradoxes in naive set thep In 1908, two ways of
such as RusseHl’ paradox avoiding the paradox were
numerous axiom systems wi proposed, Russeiltype theory
proposed in the early twentie and the Zermelo set theotiie
century Bertrand Russell an first constructed axiomatic sef
Ernst Zermelo independent theory The essential dérence
found the simplest and be between Russel’ and
known paradox, now called Russefiaradox: Zermelos solution to the paradox is that Zermelo
Consider ‘the set of all sets that are nodltered the axioms of set theory while preserving
members of themselves’, which leads to the logical language in which they are expresged
contradiction. while Russell altered the logical language iteelf
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Indian Mathematics and Discovery of Zero

Dibyajyoti Dutta
B.Sc. & Semester

The Golden bird country India was not onlymathematics.

rich in history and trade but it also played a = e discovery of zero and decimal number
prominent role in the discovery and developme%tystem played a significant role in the
of Modern Mathematics. Indian Mathematics, 4y ancement of mathematics. The concept of
emerged in the Indian sub continent from aroungl, .o \vas first given by Babylonians, Mayans
1200 BC untill the end of 18th centuiy the 5,4 Indians. Despite being very skilled
classical period of Indian Mathematics important, 5thematicians the Mayans and Babylonians
contributions were made by the scholars likge\er ysed zero in equations. India was the first
Aryabhatta, Brahmagupta, Bhaskara Il. Theqniry to accept zero in their number system.
Decimal Number system in use today was first
recorded in Indian Mathematics. Indianindia : The PlaceWhere Zero BecameA
mathematicians made early contributions to thfumber
study of the concept of Zero (Sunya) as number  The concept of zero was first appeared in
Ancient and Medieval Indian mathematical"dia around 45&\D. In 628 AD Ian Indian I
works were composed in Sanskrit, usuall@athematluan Brahmagupta developed a symbo
consisted of sections ¢ ]
sutras.All Mathematical
works  were orall _ J

transmitted until 500 BC -
ARYABHATA

after which manuscrip
iThe Great Indian Astrongmer

were introduced.

The excavations on t
early civilizations of India
the Harappa, MohenjoDa
and the IndusValley
civilisation uncovered
evidences of practicg

& Mathematician
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for zero- a dot underneath the numbers. He also  Also, according to them any number divided
developed rules for reaching zero through additidoy zero is uncertain and = infinity (n /0 = infinity)
and subtraction. This was the first time the worlevhich was wrong as if it was possible then 1 =
accepted zero as a numizro signifies nothing, 2= 3 ..... must also be possible. The reason of
null and current definition calls it as ‘additivethis was that the Indian Mathematicians could
identity’. not conclude that no number can be divided by
Mathematically x + O = x, i.e. zero is a Zero.
number which, when added with any number  Thus, invention of zero was not a result of
gives the same number a single person. Though invention of zero was
Around 500AD Aryabhatta, an Indian carried out by various theorigsyabhatta was
Mathematician, devised a numbers system amdost significant in the discovery of zero. So he
symbol he used for the number zero was alse often referred or known as the inventor of
the number used to represent unknown numbgeRO.
(say x). This system was confusing but the  Rather than this Indian Mathematics also
improvements continued and by 8%, the  contributed in various field of mathematics. The
concept of zero was mostly understood and thecimal Number System, contribution in various
symbol for it was ascertained. field of calculus, series expansions, trigonometric
The Mathematician Bhaskara, Mahavirdunctions are some prominent works of Indian
later worked on this new number and tried tenathematicsAmong the mathematicians the
explain the properties of the numb@ne works ofAryabhatta, Bhaskara Il, Brahmagupta
example is — and Ramanujan are significant in the
02=0and 682 =0 development of mathematics.
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Fibonacci Sequence

Nabanita Kalita
B.Sc. 4th Semester

Mathematics is a huge and interestingough.With the help of the Fibonacci sequence,
subject comprising of various numbershe did spread Hindu Arabic humeral system
sequences and their amazing facts. So, here (@ 1, 2, 3 .....) for all sorts of calculations which
take a glance on Fibonacci numbers, Fibonacaias far better and helpful than the Roman
sequence and their applications. numeral system, for the merchants and traders

Fibonacci numbers is basically denoted bjor commercial transactions.

F.. Fibonacci numbers, when arranged in g
systematic manner gives rise to fibonacci
sequence. Each number in the sequence is 'ilﬂ%
sum of the two numbers that precede it. So, tI}‘q
sequenceis:0,1,1,2,3,5,8,13,21,34 .... Fr
the sequence, we describe the mathematical
equation X =X _+ X . The name “Fibonacci

pplications

i) The Fibonacci numbers are important in
Computational run-time analysis of Eudid’
orithim to determine the greatest common
isor of two integers.

i) Fibonacci numbers are used by some
pseudorandom number generators.

n+l

sequence” was first used by the"lgentury iiiy They are also used in planning polich

number theorist Edouard Lucas. is a step in estimating in software development
The Fibonacci Sequence was invented byrojects that use the scrum methodology

the Italian Leonardo Pisano Bigollo1@0 — iv) Fibonacci numbers arise in the analysis

1250). Who is known in mathematical hiStOf}bf the Fibonacci heap data structure.

by several names : Leonardo of Pisa (Pisano y)A One-dimensional optimization method,
means “ from pisa”) and Fibonacci was higalled the Fibonacci search technique, uses.
nickname which means “Son of Bonacci”.  Fibnacci numbers.

Fibonacci, the son of an Italian vi) The Fibonacci numbers are also an
Businessman from the city of Pisa, grew up in axample of Complete sequence. This means that
trading colony in Nortifrica during the middle every positive integer can be written as a sum
ages. Italians were some most proficient tradeo$ Fibonacci numbers, where any one number is
and merchants during the middle ages, so theged once atmost.
needed arithmetic for commercial purpoges. vii) The Fibonacci cube is an undirected
that period of time, mathematical calculationgraph with a Fibonacci number of nodes that
were made by using the Roman numericdlas been proposed as a network topology for
system (I, II, Ill, 1\ etc.), which was quite parallel computing
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Field Medal

Rajib Chetry
B.Sc. 6th Semester

The “Field Medal” is a prize. awarded toSome Field Medalists
two, three or four mathematicians under 40 years In 1954, Jean Pierre Serre became the
of age at the International congress of thgoungest winner of the Fields Medal at 27.
International Mathematics Union (IMU), a meeting In 1990, Edwardwitten became the first
that takes place every four years. The Fields Medahysicist to win this award.
is with theAbel Prize, viewed as the highest honour In 2006, Grigori Perelman, who proved the
a mathematician can receive. The Field Medal Boincare conjecture, refused his Fields Medal
equivalent to nobel prize in physics and chemistrgand did not attend the congrass.

Mathematicall hinking and Importance

Himan Das
B.Sc. 6th Semester

Mathematical thinking supports scienceMathematical thinking is important in
technology economic life and development inthree ways
an economyBeing able to use mathematicalg \jathematical thinking is an important goal
thinking in solving problems is one of the mos; schooling.
fundamental goals of teaching mathematics. It

is an ultimate goal of teaching that student® Mathematical thinking is important as a way

will be able to conduct mathematical investi-Of learning mathematics.

gations by themselves and that they will b® Mathematical thinking is important for teach-
able to identify where the mathematics thej’d mathematics. Mathematical thinking is a
have learned is applicable in real world situadighly complex activity and a great deal has

tions. been written and studied abouwit.
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The Lage Number

Jyotismita Goswami
B.Sc. 4th Semester

‘GOOGOL, the term which was coined in Basically a typical book can be printed with®10
1920 by Edward Kasnarnine-year old nephew zeroes (around 400 pages with 50 lines per page
Milton Sirotta which is 18° and then proposed and 50 zeroes perline) which finally require%'10
the further term “gogolplex” to be “ one, followed such books to print all the zeroes of a googol plex.
by writing Zeroes until you get tired.” Kasner One googol is presumed to be greater than
decided to adopt a more formal definition agne number of atoms in the observable universe
'different people get tired at different times and if;hich has been extimated to be appronimately
would never do to have eamera a better mathg=7g Thys in the physical world, it-is difficult to
matician than DrEinstin, simply pecause he hadgive example of numbers that compare to the
more endurance and could write for londér |55ty greater googolplex. Further sources says
thus became standardized 1g/®” . In other that writing the number would take an extreme

words, a ‘googoliex is the number 10 googol or @mount of time; as if a person can write two digits
equivakntly 10(10*). Writen out in ordinary Persecond, then writing a googolplex would take
decimal notation, it is 1 followed by P0zeroes, about 1.51x18years, which is about 1.1x%0
that is, a 1 followed by a googol zeroes. In purémes the accepted age of the universe. Thus
mathematics, there are several national metho@80golplex is so enormous that there are more
for representing large numbers by which th&eroes in a googol plex than there are particles in
magnitude of a googolplex could be representdtie observable univers&.common estimate of
such as titration, hyperoperation, Kasaasp- the number of particles in the observable universe
arrow notation. is 10 to the power of so-less than a googol and
Considering the physical universe, in thdess than the member of zeroes in a googolplex
PBS science program cosmagiersonal voyage; (this estimate does not include photons to dark
astromomus and television personaliGarl matter). The last but net the least, the residues
Sagan’ estimated that writing a googolplex in ful(Modn) of agoogolplexare : 0,0, 1,0,0,4, 4,0, 1,
decimal form (ie. “10,000,000,000....”) would be0, 1,4, 3,4, 10,0, 1,10,9,0, 4, 12,13, 16, 0, 16, 10,
physically impossible, since doing so would requiré. 24, 10,5, 0, 1, 18, 25, 28, 10, 28, 16, 0, 1, 4, 24,
more space than is available in the known universk?, 10, ....... (sequene®67007 in the OEISH.
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The Importance of Maths in Everyday Life

Nitul Bharali
B.Sc. 6th Semester

In today's world, where we come across  Experience says learning mathematics can
several issues that sometime disorder thH® made easier and enjoyable if our curriculum
balance in our life, mathematics is a welincludes mathematical activities and game.
ordered application of matter that getdviaths puzzles and riddles encourage and attract
connected to our daily life, for our own benefitan alert and open minded attitude among
Because, this subject makes a man weyoungsters and help them develop clarity in
organised or systematic. This beautiful subjecheir thinking.
makes our life orderly and prevent. chaos. The  Emphasis should be laid on development
gualities that are nurtured by mathematics a@ clear concept in mathematics in a child,
power of reasoning, creativjtgbstract or spatial right from the primary classes. If a teacher
thinking, critical thinking, problem solving ability fails here, then the child will develop a phobia
and even effective communication skills. for the subject as he moves on the higher

Mathematics is the origin of all creationsclasses. for explaning a topic in mathematics,
without which the world can not move an incha teacher should take help of pictures, sketches,
Be it a cook, or a farmgia carpenter or a diagrams and models as far as possibeit
mechanic, a shopkeeper or a do¢tan is believed that the process of learning is
engineer or a scientist, a musicians everyor@mmplete if our sense of hearing is accompanied
needs mathematics in their day-to-day life. Eveby our sense of sight. Open-ended questions
insects use mathematics in their everyday lifshould be given to the child to answer and he/
for existence. Snails make their shells, spideshe should be encouraged to think about the
designs their web and bees build hexagonablution in all possible manners. The child should
combs. There are countinus example dfe appreciated for every correct attendpid
mathematical patterns in natusefebrics. the mistake must be immediately corrected
Anyone can be a mathematician if one is givewithout any criticism.
proper guidance and training in the formative  The greatest hurdle in the process of
periods of ones life. A good curriculum of learning mathematics is lack of practise.
mathematics is helpful in effective teaching an&tudents should daily work out atleast 10
learning of the subject. problems from different area in order to master
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the concept and develop speed and accura®lathematics offers rationality to our thoughts.
in solving a problem. It is a tool in our hand to make our life simpler

The present age is of skill-developmenand easierLet us realize and appreciate the
and innovations. The more mathematical wbkeauty of the subject and embrace with all our
are in our approach, the successful we wilhearts

e )

Few Problems of Mathematics Recently Solved

Aakash Deka
B.Sc. 6th Semeste

Mathematics is a creative and highly interconnected discipline that has been devgloped
over centuries, providing the solution to some of hissomyost intriguing problems. Problerp
solving is interpreted as working through a series of related and predictable questions i order
to acquire a particular skill. Here, we have listed below some problems recently solveq in the
field of Mathematics:
& Seventeen Sudoku CluesSudoku is a popular logic-based puzzle where numberg are
placed into a 9x9 grid so that each column, each row and each of the nine 3x3 sub-grids
contain just one of the digits between 1 and 9. In 2012, Mc Guire, Jugermann and Civario
proved that the smallest number of clues which determine a sudoku puzzle is 17.
& Partition Numbers : In number theory and combinatorics, a partition of a positive intgger
is also called integer partition. In the year POKen One and Jan Bruinier provided the
answer to the question, how many ways we can write a positive number as a sum of maller
integers. Partitions can be graphically visualized Wighng diagrams or Ferrers diagrams
& Bounded gaps between primes In the year 2013Yitang Zhang found a wonderfu
result that there is some number n, below 70 million, such that there are infinitely many gairs of
consecutive primes. The subsequent flurry of activity saw James Maynald and a Polymath
project byTerenceTao.
& Completion of the Flyspeck project: The aim of this project is a complete formpl
verification of the Kepler conjecture. In 151Johannes Kepler asserted that the maximum
density of a sphere packing in a three dimensional space is achieved by the familiar cannonball
arrangementfo eliminate any uncertainties about the correctness of the prawfias Hales
launched the Flyspeck project in the beginning of 2003.

& Largest Prime Discovered :The Great Internet Mersenne Prime Search (GIMPS)[has
discovered the lgest known prime numbe”2%2°121 having 23,249,425 digits on 4th Janyafy
2018. It is a special class of extremely rare prime numbers known as Mersenne primes. It is
only the 50th known Mersenne prime ever discovered.
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1. Name : Devajit Nath

Birth Place : Changsari

Phone No. : 7575922988

Email ID : debemail@gmail.com

Hobby : Watching movies and listening music.

The past 5 years have been years of great experience and self develq
I am fortunate enough to be a part of the mathematics fahiprovide
me good lessons and nurtured my skills that would help me in the long
Gathering warm thoughts and experience throughout, | wish the depa
a better future.

2. Name : SanchitaTalukder

Birth Place : Pandu, Guwahati -12

Phone No. : 8486885646

Email ID : donatalukder@gmail.com

Hobby :Watching movies, Listening music, painting and dance.
The department, itself is the cradle of knowledge, experience and infe
A Family to me, comprising of worthy teachers and incredible stud [
Hope, the department strengthen up in the near future. N
3. Name : Akash Deka

Birth Place : Guwabhati

Phone No. : 7576929646

Email ID : akashdeka0099@gmail.com

Hobby : Reading Novels, newspaper
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4. Name : Humayan Kobir

Birth Place : Bagahapara, Mankachar
Phone No. : 8638317821

Email ID : humayankobir 60@gmail.com
Hobby :Watching movie.

The department taught me how to study and love this subject. | a
grateful to be a part of this department.

5. Name : Sangita Barua

Birth Place : Guwabhati

Phone No. : 8135875372

Email ID : sangitaword@gmail.com
Hobby : Cooklng and reading novels

choice of field which | am truely thankful.

6. Name : Dibyajyoti Dutta

Birth Place : Guwabhati

Phone No. : 600194483

Email ID : dibyajyotidutta696 @gmail.com
Hobby : Listening music and reading novels.
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7. Name : Manisha Kathar

Birth Place :West Bengal

Phone No. : 6001023717

Email ID : manishakathar95@gmail.com
Hobby : listening music and painting

My experience in my college : Entered with white paper , going out wit
of colours.

8. Name : Barnali Das

Birth Place : Hajo

Phone No. : 8402831302

Email ID : dasbarnali604@gmail.com
Hobby : Listening music
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9. Name : Rajib Chetry

Birth Place : SahpuBaksa (BRD)
Phone No. : 8486069441

Email ID : rajibchetry0987@gmail.com
Hobby :Travelling

fR5re © T3 aiffe TR 2fTea TR A #iiE CTeERN Sed R |

rFleTTTR S9N, TR e FF WeE g NN | Foite St free

fTSIER Tega Siiars Fimel SR |

10. Name : Dhananjay Debnath

Birth Place :Alipurduar (West Bengal)
Phone No. : 8787730520

Email ID : dhananjaydebnath555@gmail.com
Hobby : WatchingAnime Series

| had a fairly positive experience in College— The professors are L

supportive and caring. | owe them for all the efforts they have put into us in shaplng our future.

11. Name : Pooja Biswas

Birth Place : Guwabhati

Phone No. : 7896898351

Email ID : biswaspoojal3@gmail.com

Hobby : Drawing scenery and reading biographies.

It's hard to describe the wonderful experience of almost 3 years if*
department in few lines. | would like to thank respected teacher for|

immense support. The teachers helped not only in excelling the acad<
but also inspired us in taking part in co-curricular activiflessum up in one line :
grateful to the teachers of our department for their measureless contribution.

12. Name : Hira Moni Das

| am very

Birth Place : Chechamukh, Hajo

Phone No. : 6002642101

Email ID : hiramonidas642@gmail.com

Hobby : Dance and Listening music.
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13. Name :Aman Kumar

Birth Place :West Bengal

Phone No. : 9085724096

Email ID : amankumar8472@gmail.com

Hobby : Listening music, trekking and mountaining.

Our department taught me the way of studying and lots of things. | am
thankful to our department.

14. Name : Nitul Bharali

Birth Place : Byaskuchi (Barpeta)

Phone No. : 8876895888

Email ID : nitulbharaliO5@gmail.com

Hobby : Playing and reading.

| Feel very happy to be a part of Mathematics department. It taught m

of good things and gives me some never forgettable memories. | an
thankful and grateful to be a part of this department.

15. Name : Rituparna Borah

Birth Place : Kalaigaon, Udalguri
Phone No. : 8638259795

Email ID : rituparnaborah98@gmail.com
Hobby : Reading.
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16. Name : Nayan Jyoti Uzir 1 'I""i‘
Birth Place : HajoAssam

Phone No. : 7002796850

Email ID : nayanjyotiuzir@gmail.com

Hobby : Meeting new person/ friend, reading books, listening song.
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17. Name : Himan Das
Birth Place : SonapuiChangsari
Phone No. : 8404004520




QED

Email ID : himandas27@gmail.com
Hobby : Listening music.
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18. Name : Sandeep Das

Birth Place : Bokajan, Pin : 782480
Phone No. : 8134913909

Email ID : s6121990d@gmail.com
Hobby : cooking, Music

Feel very lucky to meet everyone, learnt a lot, still | am hungry

19. Name : Swrjima Hainary

Birth Place : Rowta (Udalguri)

Phone No. : 8638390341

Email ID : swrjimahainary29@gmail.com

Hobby : Dancing

The department has given me the confidence that | needed from very
all the teachers. | am very thankful to be a part of Mathematics Depart
20. Name : Bishal Ghosh

Birth Place : Mangaldai

Phone No.: 7002210703

Email ID: gbishal1998@gmail.com
Hobby: Playing Guitar

It's been nice studying in Pandu College. | feel grateful to study in tf '

college.

21. Name : Uday Bhanu Debnath

Birth Place : Bokajan, KarlAnglong
Phone No. : 9101732025
Email ID : ubdebnath840@gmail.com

22. Name :Tanmoy Paul

Birth Place : Pandu, Guwabhati

Phone No. : 9706900153

Email ID :pautanmoy12345@gmail.com
Hobby : Playing sports, cooking



