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MESSAGE FROM HOD

The Department of Mathematics & Statistics was established in 197

-y
]

. The Department offers courses

of Mathematics, Statistics, Business Mathematics and Business Statistics. Apart from emphasizing consistent
and good academic performance, the department provides a platform for the students to apply mathematical
concepts and to develop the ability to transfer the mathematical of thinking and reasoning to real life
situations. Mathematics is important for all professions in the world. Every aspect of life is highly dependent

on the use of numbers and arithmetic.

Math is the language of science. It is used to develop the rest of science and interpret its theorics, especially

physics, chemistry, astronomy, geography, ectc.

It enables thinkers (o st their ideas by doing many

experiments. Mathematics is the most important part of banking and financial matters. It is necessary to be
accurate in the accounts to be able to maintain the money in an optimal manner.

Mathematics helps people manage money by balancing the checkbook or shopping

at the most expensive

prices. It helps calculate bills (collection and subtraction of income and expenses), financial obligations of

taxes, insurance, loans, and others.

I thank my students of B. Com +4th Semester for their cfforts in publishing the fifth Volume of our
Departmental Bulletin “ Ramanujan”. 1 thank our Respected Principal Sir of our College who encourages us

and helps us in all steps in all our departmental activities. I also

co-operation in publishing the Bulletin.

thank Mrs Tulumoni Gogoi for all her
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During a dark night In a dark room, shine a bright torch light
with a rounded head on to the floor. Point the torch straight
down; we would get a disc shape. Town it slightly and the disc
becomes distorted . If we rotate the torch for enough , the
Iimage on the floor will stretch away from us Iindefinitely. The
outline of the shapes formed by the torch on the floor are
known as the conic sections: the distorted disc is called an
ellipse until it stretches off to infinity when it becomes a
hyperbola . At the precise touch angle for which the ellipse
become a hyperbola, the special curve produced Is known as
a parabola. [

Since thelr first discovery , credited to a Greek man
menaechmus from around 350 BCE , conic sections have been
observed in a variety of situations. The Earth- travel round the
sun In the shape of an ellipse , radio dishes and car headlight
are parabola shape because of the light is reflected from their
surface.

The Greeks gave the official definition of comic-
section as the curves formed through the Intersection
(section) of a cone (Comic) and a plane . The curves are the
outline of the intersection region . In the example at the
beginning, the cone was the beam of the torch, the plane was
the floor and the intersection was the image on the floor , it has
since proved most formed through intersection of a plane and
mo comes, one above the other.
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» Roman ﬁt‘xﬁpé\ als originated as the name might sugges-
idien ‘mc.'lj\tl\cﬁe are seven basic symbols LV.X'L,
\C 2nd M Crﬂ{{stf:gggc of symbols began showing up-”
béngge:n ooan(.{ 800 BC. The numerals developed out
c*'naeeg for:a'common method of counting .essetials,
gpmjnunlcaflofy\\and trade JENY &
"1 ¥, ||, A single line or “I” reffered to onée unit or finger , the.“V"
~represent five| fingers ,specially the v shaped made by thumb and
‘forefinger™X' equal two hands. Larger Roman numerals-developed from
§ other S);rﬁﬁblé M= 1000 -originally the Greek letter phi — represented this
S value /It was/'sometimes represented as a C,1 and backward C{,’v:]/lts only a
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* coincidence the jmile is the latin word for a thousand . /
= ' | B=500- The symbol for this number was originally IC or
, inverse- 'half\\of CIC(;(?}lnverse) >~y IS
| of * Cy 100 —The original symbol was probably theta and:later
N became a.C:. l%o‘nly coincidentally also stands for Centum, the latin word
-‘for hundred., N %/
Y ha “L1.=500-This value was originally represent by a superimposed
v andl1 ,or by letter Psi - - which flattened out to look and inverted T.and
thén eventually came to resemble on L. -
/Roman hum‘érals universally understood , sophisticated math system
1and made trading more important .Eventually ,Roman numerals give way
to/the more versatile Arabic or Hindu numerals system , where numbers
/aré read a/sq‘ single number In sequence like 435 as four hundred thirty
‘five. |\
' Y, 'As the roman Empires collapsed a thousand years later ,
Christianity ;, '(ironically one of Rome's earliest targets for persecution,
' continued to'use the culture number system .
' - Today Roman numerals appear in building cornerstones and movie
<" credit and tittles . They are also used in name of monarch ,popes ,ships

.and sporting events loke Olympics and super bowl.
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“ANUPAM S:AIKM;:
PR!DE QF A_SSA B | NASA stand for national Aeronautics and space Mmhum ‘

Anupam Salikia s an indlan Buwn e ®
mathematiclan who was born . ary Schook ‘“ublslnd ll;‘im. mlnn the National Advisory Com,,:?“""‘
in Assam. He qualified his school from Govt. HIghe! hl.:up""""‘ | Aeronautics (NACA agency was to have a gig e for

Then he did jolned St. | orfentation, encouraging peaceful applications In space “u"c”v Civillan

GolaghatAssam in the year 1989. /ther he

mmacwoncomo.ccmw“"”'“mmmwh's | establishment, most US space expioration efforts have been e ny

Stephen’s Coliege, in Delhi for his Bachelor's In Math became® | inciuding the Apolio Moon landing missions, the Skylap ,m'" by NASa,
Station, and

dg'md
B. 8c degree In 1994, he joined Trinky College. Cambet fment of Space Shuttie. NASA Is supporting the
roo from the Dopd tater the Spa¢ ng the Internationay
:::\dﬂlnimmwnuod his PHO deg he Universky ©f | ng is oversesing the development of the Orion s Spa'oh.. .
Cambridge, which he received in 2001 for & thesis tited Iwas Launch System, Commercial Crew vehicies, and the planned u,..,c“"“
station. The oquqy'-ls also responsible for the Launcy tway

Mutuun.rmw;mromnml’-“"l space P 2, : : :
the supervision of John Coates. He was awarded the 'SH"”‘""‘ tfl'ﬂm Program, Mﬁg*%@!‘ .oversight of launch operations and co:. rvdwn
Prize’ In the annual mathematice essay compettion or managementifor,uncrewed NASA launches.Beginning in 1848, the Nn:tloml

PhD students at the University of Cambridge In 1999. isoryCommitteeafor nmm; \(NACA)  began!
He Is & member of the editorial boards of the Journal of the | AdVISOFYAESER o S A began ‘experimenting wiy

nes such as the supei +1. In the early
Ramanujan Mathematical Soclety and the Bulletin of the Mat rocket plane AL G  early 1950, there
T i :,. challenge tollaun aﬁq\_tlﬂ;lal&;a_lellkolor the  International G“Phlﬁvl’c:
Yoar](1957-1958). effort for this\was the‘American Project Vanguarg

, LR v
Afer the Soviet space program’s launch of the world’s first artificial sateiins
(ST 1) SRIDCR4, 1967 8 wierlen e Vg Rt tune
own fledgiing space eflorts. The U.S. Congress, alarmed by the |

threat to “‘”°{"v'« mﬂ%andtgchndogdenﬁp (known as |
rged lv%_ﬁyﬂ and swift action; President ’ Dwight D.

senhoner counseled imore_deliberate measures. The result was a
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SpaceX's satellite internet system

In 2019, SpaceX launched the first 60 sateliites of Starlink. Since then,
over 2.000 have reaches orbit, sct to become pant of a constellation of
more than 12,000. Known as Starkink, the project aims to bring high-
speed Internet to every comer of the planct. SpaceX founder and CEO

Elon Musk announced the Starlink concept in Jan. 2015, explaining A ke ‘
the company intended to launch only about 4,000 R TR (IS H |roportsto him of et A'senior space sclence advisor. Though |

into low-Earth orbit to provide lowi-cost internet. For perspective, there BFT.1T-) exploration Is ostensibly non-partisan, the appointee usually s |
o LA | asocued whn e Presidents posicn oo BRI B00 Ll
{ AVe h A « 0 o |
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history.Currently, fast internet access is only available in places with
puﬂu.ﬂnoﬂyompﬂomtomhmbnm ‘

fibre optic cabies. In remote locations, communications satellitespro-
vide links to the Internct, but the connections are notoriously slow. Democrat Thomas O. Paine, acting administrator under Democrat Lyndoni

e i i seossionay b, meains ey e, 2 e e A
the sa‘me poi;x( on the gl.ound. according to the European Space OCHO'Nlmmto.eﬂmmjob. P"".w“mm“wmmf
Agency (ESA). This makes it easy for recelving satellite dishes 1o [Nhidibed 1989 and served through September 1970. {
conncct with them, but the dowmside is that transferring data in ¥ | Republican James C. Fletcher, appointed by Nixon and confirmed in Apdl |
Ry Sakes Cine 1971, stayed through May 1977 into the term of Democrat Jimmy Garter.
The first administrator was Dr. T. Kelth Glennan, appointed by Republican|
President Dwight D. Eisenhower. During his term he brought together the
disparate projects In American space development research. {
NASA Headquarters ln Washington, DC provides overall guidance and |
poiktical leadership to the agency’s ten field centers, through which all other |
faciiities are administered. Four of these were Inherfted from NACA: ™8/
T mnmmmmmmwmswmwm}
(the other four itself shortly after its formation. —_—
""‘;".P:’,',ngﬂ'od- software tools for understanding biological data. in particula

=
Bloinformatics]isfan' emo?g'fn fisld[of [sclance that deals with the application of
Bioinformatics i

! ectto the approval of the US Senate, and |

Bioinformatics is an interdisciplinary,
When the data sets are Large and'Complex,
Computers to the Collection, Organization.{analysis[manipulation.-presentation;{and hrlng o iosl data

A —— m\ o
:::'p"""’l' 2"" """’"’J{""?’._“'?" moleculariblology. genetics,Computer, Sclonco\..rp_;tﬁm‘a_ucs and statistics. ;
| .ot:' 'id' tral Component of blolnform 0cs o t:imquf’-“" b@'ﬁfv'taﬁd“iomand‘opo' rate biologic data base. As a large _3"“’""‘:6
e ol and | protein (88 ey . ined-via various research tochniques.along|with Other type of information stof
outere Y btal Taew, pures J data In their daily

y ETTPW [ e -
primary and Secondary biological data bases, scientists started to use c&f-n ugm\ VR N, PGS T 1 . :
roscarch with blolnformatics. tools .} = | | & \‘\p:\ ¥ \fooblalaland, sntvze blojog e
To help the biologists access the databases nalvels tant! & ) ERN 4 pecome
. nalysis tools ¢! , ics has eventually.

a vital part of biological cducation. 4 ‘i il Wﬂm b'?{quﬂatnc ¢
BT o o evoiving dlsclpllm,"'and‘oomph -_Soﬂwmi';?oénm.’.u.rtub. lri'a‘u‘ 3 ’to“ﬂ;qu n7 out analyzing:
prodicﬁngz and storing D‘NA’and protein using various programs am_gtglztabaua-vailablo on the r'r ldr Wi‘d' i ‘ i
A Part.from|the analysis|of/genome,sequence bioinfo T Ul A LSt b 4 tasks.

ysis|of genome;sequenceldata.[bioinformatics: s ;nowibeing|forja vast,array of (othe d.n'cﬂon.

including lanalysis | of | geneVariation) and ) oxpression, -analysis’ and Jprec et~ 1 e LT
Bloinformat od for d oXprsssion. snalyslss and jprediction fof [gene)(and | protein - |

o

Ics 'can bo used. for, differant other,fiolds of biology of d MO )
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mical objects and phenomena.These two fields complement each
etical astronomy’seeks to explain observational results and
are used to confirm theoretical results.

cially true for the discovery and observation of transient events
onomers have helped with many important discoveries,
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Archimedes was born 287BCE in Syracuse on the island
of Sicily. He was well known for his inventions and
scientific discoveries.

The most famous mathematician and inventor in
ancient Greece. Archimedes is especially important

for his discovery of the relation between the surface and volume of a
sphere and its circumscribing cylinder. He is known for his formulation of
a hydrostatic principle and a device for raising water, still used, known as
the Archimedes screw.

e There are nine extant treatises by Archimedes in Greek. The
- Sphe::sufm in On the Sphere and Cylinder are that the surface area of
R o ;adiu.s ris fm'lr times that of its greatest circle and that the

Afchimedessp ere is two-thirds that of the cylinder in which it is inscribed.

R was proud enough of the latter discovery to leave instructions

b to be marked with a sphere inscribed in a cylinder.

On Conoids and Spheroids deals with determining the volumes
Ments of solids formed by the revolution of a conic section about
N modern terms, those are problems of integration.On Spirals
Spiral of A::::?:. Properties of tangents to, and areas associated with, the

edes—i.e., the locus of a point moving with uniform speed

a o~ :
p::tg, 4 straight line that itself is rotating with uniform speed about a fixed
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its axis, |
dCVeIOps

ﬁOn Floating Bodies survives only partly in Greek, the rest in
n trarfslation from the Greek. It is the first known work on
S, of which Archimedes is recognized as the founder.

The world’s greatest scientist i i
Archimedes w: the
Siege of Syracuse in 211 BC, o iy

Medieva) | 5
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things we have learned to far is that |
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The ancient Greeks had a g}eat idea ‘the universe is simple in their
minds, all you needed to make it'were four elements: Earth, Air, Fire,
and Water. As the theory goes it says that by combining the four basic
elements in different ways you can produce all the wonderful diversity
of the universe. Earth and fire, for example, give you things thataredry -
Air and water, things that are wet. But as theories go, they had a
problem: it ‘didn't predict anything that could be measured, and

measurement is the basic of.experimental science worse still, the
s were great sciéntists of the mind and

ycippus of Miletus'came up With the most
"enduring $cientific idea ever. “Everything.we s€e is made l{p_pf tiny,
indivisible bits of stuff called atoms”.Centuries of scientific thoughts
and experimentation hav'e'eSt)a'bli;het;}_ that the real elements things like -
hydrogen, carbon and iron can be broken down into atoms.
s Dark matter is the stuff thag.n\*kgs it pgssible for galaxies to
Dy
I

h mq(nlgﬁﬁot groups of galaxies .
in the 1930's and weighed the amount éﬁ’;}gﬂe‘gg\ey contained they
were in for a surprise. They found there\ "néf enough visible stuff in
those groups to provide enoug avity to | lﬂt ent together. From
what we can see, they ought to fly y d

see with telescope, consists. 15% ‘
Everything else 85% of it do

with our eyes, we can't detect

other kind of light. Places:
light passing near by sqd‘lﬂ
gravity. - | AN
; Constant advanced st

' 't. Everything we
of the universe.
ht. We can't see it
rowaves or-any
K-Matter bend

ne of the strongest
st : rial in the universe
tirely diﬂarenfthah'_\(ﬁa“d me. But without it

is. made of something en ran
" it wouldn't exist.

the universe as we know
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altem is a concept which was introduced by
thefamous English mathemarician and theoretical blologist
Alan Turing in @ papertitled. *The Chemical Basis of
Morphogenesis® i, 1952.1t helps o describes how patterns in
nature such ag Stripes and spots can arise naturally and
ﬂulon(mmuslyrmm a homogeneous or uniform state.

In his classic Paper.Alan Turing examined the behaviour of

a System In which two diffusible substances Interact with
cach other and found that such a system is able to generate
A sparally periodic pattern even from a random or almost
uniform initial conditionTuring hypothesized that the resulting
wavelike patterns are the chemical basis of morphogenesis.

The original theory,
morphogencsis has served
theoritical biologyltcaction—dir
much interest as a prototypc modecl for pattcrn formation.
Palttms such as frongs, hexagon,  spirals,siripes  and
dissipative solitons are found assolutions of Turing-like

a reaction-diffusion theory of
as an important model in
fusion systems have attracted

reaction-diffusion cquations.

MATHEMATICSI ®

riya Sahu
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Mathematics is the only place where truth and beauty means the same
thing. Mathematics rightly viewed, posses not only truth but supreme
beauty. expresses values that reflect the cosmos, including
orderliness, balance, harmony logic and abstract beauty. The study of
complex mathematics was not found until around 3000 BC. The use of
arithmetic, algebra and geometry was made by Babylonlans and
Egyptians for building and construction as well as for astronomy.
Atthe beginning of the 6th century BC, Greek mathematics was Introduced
by the anclent Greeks.
Archimedes Is known as the father of mathematics. He lived between 287
BC-212 BC and Emmy Neother is known as mother of mathematics she
developed some theorles of rings, flelds, and algebras.
About 778 AP the mathematiclan Mohammed ibn Musa, al-Khawarcigni
msmﬂmwmrkonoquaﬂonsmuauoquanommough he called
it “sifr”. By the nine century, the zero was part of the Arabic numeral
system in a similar shape to the present-day oval we now use. This zero
plays a vital role in mathematics.
Hindu - Arabic numerals, set of 10 symbols 1, 2, 3, 4, 5, 6, 7, 8, 9, 1° - that
represent numbers in the decimal numbers system. They originated in
Indla In the 6th on 7th centuries and were Introduced to Europe through
especially al- Khwarizmi and al-Kindi, about 12th century.
Algebra, Geometry, calculus and statistics and probabllity are considered
to be the 4 main branches of mathematics.
Mathematics provides an effective way of bullding mental discipline and
encourages logical reasoning and mental rigour. In addition, mathematical
plays a cruclal role In understanding the contents of other
subjects such as science, soclal studies, and even music and art.
Mathematics Is very useful in everyday life we use math concepts as well
as the skills, we learn from participating in math problems every day.
Mathematics gives us a way to understand patterns, define relationships
and predict the future. it helps us to do many important things in our daily
lives.
Respected French mathematics and physicist Simeon Denis poisson said
that Life is good for only two things, discovering mathematics and
leaching mathematics.

Printed : Jagaran Press, Golaghat _
Published By : Department of Mathematics

Golaghat Commerce College
Published On :7*" May, 2022

BOOLEAN ALGEBRA

Boolean algebra, symbolic system of mathematical lo
relationships between entities—either ideas or objects. The basic rules of
this system were formulated in 1847 by George Boole of England ang
were subsequently refined by other mathematiclans and applied to set
theory. Today, Boolean algebra is of significance to the theory of
probability, geometry of sets, and information theory. Funhermore, it
constitutes the basis for the design of circuits used in electronic digita)
computers.In a Boolean algebra a set of elements is closed under tyo
commutative binary operations that can be described by any of various
systems of postulates, all of which can be deduced from the basic

Woedr Raman By

Sueo Sevnity

gic that represents

postulates that an identity element exists for each operation, that each
operation is distributive over the other, and that for every element in the

set there Is another element that combines with the first under either of
the operations to yield the Identity element of the other.The ordinary
algebra (in which the elements are the real numbers and the commutative
binary operations are addition and multiplication) does not satisfy all the
requirements of a Boolean algebra. The set of real numbers is closed
under the two operations (that is, the sum or the product of two real
numbers also is a real number); identity elements exist—0 for addition
and 1 for multiplication (thatis,a+0=aand ax 1= afor any real number
a); and multiplication is distributive over addition (that is, a = [b+c]=[ax
b] + [a x c]); but addition is not distributive over multiplication The
advantage of Boolean algebra is that it is valid when truth-values—i.e., the
truth or falsity of a given proposition or logical statement—are used as
variables instead of the numeric quantities employed by ordinary
algebra. It lends itself to manipulating propositions that are either true
(with truth-value 1) or false (with truth-value 0). Two such propositions can
be combined to form a compound proposition by use of the logical
connectives, or operators, AND or OR. (The standard symbols for these
connectives are and , respectively.) The truth-value of the resulting
proposition is dependent on the truth-values of the components and the
connective employed. For example, the propositions a and b may be true
or false, independently of one another. The connective AND produces a

proposition, a b, that is true when both a and b are true, and false
otherwise.
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