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t 
of all 

I th
ank all students of B . Com :!rel Semester for helping us in publishing the fourth \'oh1me of our 

Departmental Bulletin .. Hamanujan" . 

Our Department is always trying to involve our stuclents in different activities to make the- sul~i<'ct 
··.\lal

h
ematiC's" popular. But we still feel many students have 'malhophohia'. The term 'mathophohia' has htTn 

coined 10 <kscrihe the feeling of fear, tension, and anxiety ahout one's ahilily 10 do maths. This fear interferes 

wi
th 

a c·hild's ability to perform well in maths.To overc-onu· the kar of maths-we must he positive. fan· the 

sul~ject squarely, have 10 find out the root cause in case of any differenlly, enough practi('e, making the suhjec-t 

simple a n <I fun. perceiving mathematics as a creative subject, applying it in our daily life. e1Kouraging peer 
learning. giving good reasons to study mathematics etc. 

1 also lake the opportunities lo thank our Hespecred Principal Sir of our College herewith. who 
encourages us and helps us in all steps in all our departmental activilies. I also thank :\lrs Tulumoni Gogoi 
for her co-operation in publishing the Bulletin. 

•Ut·zt;ttl1bf ili¥V;f i@bt?• 

\..4 ' Akash shah 
B <. oni 3' ' S• · 111t •'-, fe1 

"C.R. Rao " 

Calyampudl Radhakrlshna Rao known as an C.R Rao was 

born on 10 September 1920. He was an Indian - American 

Mathematician and and Statistician. He Is currently professor 

emeritus at Pennsylvania State University and Research 

Professor at the University at Buffalo. He has been honoured 

by numerous Collgula, honorary degrees and Festschrlfts and 
was awarded the US National Medal of Science in 2002. The 

American Statistical Association has described him as "a 

living legend" whose work has Influenced not Just statistics, 

but has had for reaching implications for field as varied as 

economics, genetics, anthropology, geology, national plan-

ning, demography, biometry, and medicine. He Is known for 

Cramer-Rao bound, Rao-Blackwell theorem,Orthoganal 

arrays score tesL He has achieved Padma Vlbhushan National 

Medal of Science (2001), S.S Bhatnagar Prize Guy Medal 

[sliver 1965, gold 2011). His thesis was Statistical Problems of 

131ologlcal Classlftcatfons (1948). 

Dr. Karabi Devi 

SUMMATION OF SIGMA NOTATION 
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clan t.eonhard 
lgina, 

s the addition or 
called addends or 

r sum or total. Summation 
I operation. At higher 

Huprckiia Saikia 
U .ttl lll :l "1 St·m,·~lt' r 

a sign Is usoo to represenl and carryout 
s.Theslgma Is always combined with another 

ttie quantities to be added. Sigma Notations or 
d to describe swns of combinations or variables, 

n label, such as 

L XiYi = X1Y1 + Xz Y2 + x 3y 3 
i=3 
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ASTROPHYSICS 
Astrophysics is a branch of space science 
physics and chemistry to seek to und 
place In It. The field e c 
stars, planets, galaxle h 
Whlle astronomy Is o c 
lcs began with Isaac It can the 
was the ,flrst astroph g them 
he hlmself develo estlons 
Processes In the c 
Prior to Newton, 
bodies," as they 
without a 
describing 
orb m 
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WOMEN IN MATHEMATICS 

ICAI 
~l 

ICAI stands for the Institute of Chartered Accountants of 1 . ' 
establlshed In 1st July, 1949. Its headquarter Is situated at N ndia, It wa1 
regional offices are situated at New Delhl, Mumbai, KOlkata ;" Deihl. Its 
Kanpur. It has 157 branches In lndla. ICAI was establlshed ~s henn.1 a11e1 
body under the Chartered Accountants Act, 1949 enact 8 statutory 
Parllament to regulate the profession or Chartered Accounta eel by the 
It recommends the accounting standards to be followed b ncy In India. 
In lndla to The National Flnanclal Reporting Authority (NFRAr Cotnpanles 
accounting standards to be followed by other types of O 

8nd sets the 
ICAI Is solely responslble for setting the aUdltlng an~•nlsatlons. 
standards to be followed In the audit and flnanclal statements ~•urance 
works closely with the Government of lndla, Reserve Bank of n lndla. It 
securities and Exchange Board or lndla. lndla a11e1 
lndlan Chartered Accountancy Course: 
The Chartered Accountancy examinations are divided Into th 
subjects- ree basic 
common Proficiency Test: The CPT covers 4 basic subjects. 

Fundamentals of Accounting 
Mercantlle Laws 

Quantitative Aptttude. 
one can register for CPT after completing 10th grade and take the exam 
after completing 12th grade. CPT exams are held In June and Decernbe 
A candidate Is considered to have cleared CPT If he/ she obtains In 
sitting 30o/e In ech of the 4 sections and a 50o/e aggregate In the entire 
examination. 
Integrated Professional Competence Course (IPCC): 
The IPCC Is the second level of CA examinations. A person can take IPCC 
exam after passing CPT and nine months of study. IPCC has two groups 
of seven subjects. Group I Includes Accounting, Business Law; Ethics 
and communication, Cost Accounting and Financial Management and 
Taxation. Group II Includes Advance Accounting, Auditing and Assur-
ance, Information Technology and Strategic ManagemenL 
A passing grade In IPCC Is awarded If the candidate obtains 40-1. marks 
In each subject and an aggregate of 50% In the aggregate In each group. 
Benefit of set-off Is also available if the candidate appears for both 
groups together and obtains 50o/e collectively In both groups, even If hel 
she falls to obtains an Individual aggregate of S0-/4 In the each group 
Independently. 
CA Final Examination: 
The CA Final exam Is the last and the final level of CA. It Is considered as 
one of the toughest exam In the world. Any person who has passed both 
the groups of IPCC, during the last six months of the artlcleshlp can take 
the final examination. The exam consists of two groups of four subjects 
each. 
Group I Includes Financial reporting, Strategic Financial Management, 
Advanced Auditing and Professional Ethics, Corporate and Allied Laws. 
Group II Includes Advanced Management Accounting, Information 
System Council and Audit, Direct Tax Laws and Indirect Tax Law. 
The passing grade for this exam Is the same as the second level I.e. lPCC 
as mentioned earlier IPCC and CA Final Examination are conducted In 
May and November. After passing the CA Final, one can get the 
membership of ICAI and recognized as CA. 
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ALBERT EINSTEIN m NIKOLA TESLA 
crt Einstein. (born r.lJrch 14. 1~79, Ulm, Wiirttemberg. - ~--

Alb -died April 18. 1955, Princeton, New Jersey, 
,!.~ T~_sh:i was born In 1856 in Smil an · 
.irt of the Austr on t Gcrn1::rman-born physicist who developed the special 

u.s.). rJI theories of relativity and won the Nobel Prize 
nd gene . • , ~ a ·cs in 1921 for tus explanation olthe photoelectric 

for phySI . . 
E 

nstein is generally considered the most influential 
effect- 1 

t I 20th century. hysicist of the . raced one of the greatest crises in his life. Because 
p QQO Einstein In 1_ . d subjects on his own. he often cut classes: this 

i 1dv,1nce I · 11 H . . h 1,e studIe< • . osity of some pro essors, espec1a y einnc Weber. 
. the anIm e3rncd hIni Einstein asked Weber for a letter of recommendation. 

unrort.unJtcly. quently turned down for every academic position that 
. s subSC Einstein i.J 

he Jpplied to. , 
1902 

he and r,laric even had a child, Lieserl, whose fate is 
In JJnuar~ . d . commonly thought that she dte of scarlet lever or was 

unsno:.n. (II is . 
for adoption.) 
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Einstein reached perhaps the lowest point in his life. He could 

In 190 f ·1 ·th t . b d . 111Plllfil181!illll!llfiol._,, 
r1J

ric and support a ami y w I ou a JO • an his father's 
1 rnarrY · no . ... nt bankrupt.The turning point came later that year, when the 

business .. e of his lifelong friend r.larcel Grossmann was able to recommend 
father · h s · t t ffi · B 

f P
os1tIon as a clerk m t e w1ss pa en o ice m ern. 

hini or a · \'Jith a small but steady income for the first time, Einstein felt 
confident enough to marry r.lar ic. which he did on January 6, 1903. Their 
ch ildren. Hans Albert and Eduard. were born in Bern in 1904 and 1910, 
respectr,ely. In hindsight. Einstein's job at the patent office was a 

blessing. During 1905. often called Einstein 's " miracle year," he published lour 
papers in the An nalen der Physik . Einstein also submitted a paper in 1905 

for his doctorate. 

:t~ 
Jyoti Rani Ghosh 
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llnlnly Is that which Is bOUndleSS, endless or larger than any natural 

llllllller. I Is often denOlled by the Infinity SymbOI. 
Since tlll llme of ancient of the ancient Creeks, the philosophical nature of 
lnlnlty ._ the subject of many discussions among Philosophers. In the 
17111 cealury, wil'I the Introduction of the lnfinttysymbOI and the 
1n1n1Nm111 CalclM ,nathematk:lans began to work with Infinite series 
lml whit some maa..natlclans regarded as Infinitely small quantities but 
lnlnllJ conlllued ID be assc,c:lated wllh endleSS processes. 
Al lllllhanatlc and struggled wllh the tounc:tatlon of calculus. It remained 
unclear wtlllher lnllnlly cCMd be considered as a number or magnitude 
lml I so, how tNs cCMd be clone. M the end of the 19th century, Georg 
Cnor ..iarged the mathmlallcal study of Infinity by studying Infinite 
llllllbers showing they Can be of varlom sizes, 
Maamiauc.: 
Mlhmatic:s Is the science ol the lnftnlla. 
Symbot 
The ln&lity symbol (lemnlsc:a) I• a mathematlcal symbol representing 
1111 concept of lnllnlly. The symbol Is encoded Is Unicode at U+221E 
lnlnlty. 
Calculus: 
Gaarrled Leibniz one of the c:o-mventors of Infinitesimal calculus, 

widely about Infinite 111.111bers and their use In mathematics. 
"·•-clmenslon: 
The ftCtDr spaces Chat occur• In claalcal geometry have always a finite 
--...... generaly two or three. Hownv this Is not Implied by the 
a111tract delnltion of • vector Spacea of lnllnlte dimension can be 
COllsldentd. 
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Algebra 'reunion of broken partsls one of the broad areas of 
mathematics. Roughly speaking, algebra Is the study of mathematical 
symbols and the rules for manipulating these symbols In formulas; It 
Is a unifying thread of almost au of mathematics 
The quadratic formula expresses the solution of the equation ax2 + bx 
+ c =- 0, where a Is not zero, In terms of its coefficients a, b and c. 
Elementary algebra deals with the manipulation of variables as If they 
were numbers (see the Image), and Is therefore essential In all 
appllcatlons of mathematics. Abstract algebra Is the name given In 
education to the study of algebralc structures such as groups, rings, 
and fields. Linear algebra, which deals with Hnear equations and llnear 
mappings, Is used for modem presentations of geometry, and has 
many practical applications (In weather forecasting, for example). 
There are many areas of mathematics that belong to algebra, some 
having "algebra" In their name, such as commutative algebra and some 
not, such as Galois theory. 
The word algebra Is not only used for naming an area of mathematlcS 
and some subareas; It Is also used for naming some sorts of algebralc 
structures, such as an algebra over a field, commonly called an 
algebra. sometimes, the same phrase Is used for a subarea and Hs 
main algebralc structures; for example, Boolean algebra and a Boolean 
algebra. A mathematician speclallzed In algebra Is called an algebralst 
The word "algebra" has several related meanings In matheffl8llcS, as a 
single word or with quallfters. 

As a single word wlthollt an article, "algebra" names a broad part of 
mathematics. The word "algebra" has several related meanings In 
mathematics, as a single word or with quallfters. 

As a slngle word wlthoUt an article, "algebra" names • broad part of 
mathematics. 



Our understanding of zero Is profound when we cons er s 
fact. We don't often, or perhaps ever , encounter zero In 
nature . Num ree have a counter 

Part. But zer ,.."""ii~~~=-"""::'.::.:..... at the absence of 
something I mi~~r,,,;,,~"'.,."'-,!!..,;1,~"'il::1il:'.t'!!I_,_'!!_;~;:,;, in the mind, but 
not In the s .......... - --~r.?>"'"""' zero - meaning 
absolute not ,il\'J~---..... .r. ....... te..-':~r. ... ... ,r.;""1 e time before the 
big bang. Bu ,r.-r.:~----=,,,i 

Once we ~;t;.;.;,::::l !!!lli:;Jll!!iili::""=::~ ... ;;,P!!"": ~e!! bers. zero helps 
us understan 11 ... ::.:111=~::.lli iil""liiiiir=,.,_.....,,.

9 
about things that 

have no co "'"; m;;;;i d experience ; 
imaginary nu to understanding 
electrical sys understand it's 

antithesis , in ~ ----~ treme weirdness. 
Nevertheless , ze t to be useful. In fact, 

we can use the concept of zero to derive all the other number 
In the universe. 
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DIFFERENTIAL GEOMETRY 
Dlfferentlal geometry Is a mathematical dlsclpllne that studies the 
geometry of smooth shapes and smooth spaces, otherwise known as 
smooth manifolds. it uses the techniques of dlfferentlal calculus, Integral 
calculus, linear algebra and muitlllnear algebra. The field has Hs origins In 
the study of spherical geometry as far back as antiquity. it also relates to 
astronomy, the geodesy of the Earth, and later the study of hyperbonc 
geometry by Lobachevsky. The simplest examples of smooth spaces are 
the plane and space curves and surfaces In the three-dlmenslonai 
Euclidean space, and the study of these shapes formed the basis for 
development of modern differential geometry during the 18th century and 
the 19th century. 
Since the late 19th century, differential geometry has grown Into a field 
concerned more generally wHh geometric structures on dlfferentlable 
manifolds. A geometric structure Is one which defines some notion of 
size, distance, shape, volume, or other rlgldlfylng structure. For example, 
In Rlemannlan geometry distances and angles are specified, In 
symplectlc geometry volumes may be computed, In conformal geometry 
only angles are specified, and in gauge theory certain fields are given 
over the space. Dlfferentlal geometry Is closely related to, and Is 
sometimes taken to Include, differential topology, which concerns Hself 
wHh properties of dlfferentlable manifolds which do not rely on any 
additional geometric structure (see that article for more discussion on the 
distinction between the two subjects). Differential geometry Is also 
related to the geometric aspects of the theory of dlfferentlal equations, 
otherwise known as geometric analysis. 

Differential geometry finds applications throughout mathematics and the 
natural sciences. Most prominently the language of differential geometry 
was used by Albert Einstein In his theory of general relativity, and 
subsequently by physicists In the development of quantum field theory 
and the standard model of particle physics. Outside of physics, 
differential geometry finds appllcatlons In chemistry, economics, 
engineering, control theory, computer graphics and computer vision, and 
recently In machine learning. 
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