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GE2.2 Econometrics
TIME: 3 hours

. \DE___ qguestion
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overing

rks ¢

pe questions eat hof two n

15 uniform Y

chi-square, 1 and F-distributions; eshimation of
[T ]

:pts Normal distribu
erties of estimators: testi

stics: testing hypotheses related to population parameters
meters from two samples

- 1 )
ol hy potheses: dehming statistic il hy

'y pe | and

1es! sl

par
(2 ._:f,.,_.:_—;v

ower of a test; tests for

iable Case Estimation of model by method ol

egression Model: Two v
uares; properties of estimators; goodness of fit; tests of hypotheses: scal and
ment: confidence intervals; Gauss-Markov theorem: forecasting
(3 questic
Detection and Remedies Multicollinearity,

lassical Assumptions: Consequences

Iv: senal corre
(1 question)

able: inclusion of irrelevant variable: tests of

nalysis Omission of a relevant v

rors
(I question)

ended
fistics for Engineers, Cengage Learning. 2010

wd, Mathematical Statistics, Prentice Hall. 1992,

rsen and Morris L. Marx, An Introduction i Mathematical Statistics and its
rentice Hall, 201 1.

ti and D.C. Porter, Esse
ition, 2009.

._,.w_m__r.,._u. Introduction 10 Econometrics. Oxford University Press ird Ed
i 3 - 7 B

ials of Econometric:. McGraw Hill, 4th Ed..

ential equations (except mathematics hons.)
TIME: 3 hours
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estions will be set out of which candidates are required to answer four q
questions
¢r 1 is compulsory consists of ten short
- answer type questions e
s €ach of two m
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entire syllabus ::_mo:j:__ Covering
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erential equations, Wronskian. and |

( 2 L.__._.F.LH 1ons )

homoue

e ol p al
iions I Al al
4 .__m___-.m. _
(2 questions)
mended
oss, Differential Equations. 3rd Ed.. John Wiley and Sons. 1984

al Editi

ns. McGraw-Hill,

lemenis of P

tography and Network Security

TIME: 3 hours

ich candidates are required to answei four questions.

uestions will be set out of v

er 1 is compulsory consists of ten short answer type questions each of two marks covering
entire syllabus uniformly

Algorithms: RSA, Message Authentication:
Digital

ptography Principles & Applicatior
- ions: Message Digest. MD5, SHA 1. Public Key Infrastructu
cates, Certificate Authorities.

(2 questions)

;51 Buffer Overflow. IP Spoofing, TCP Session Hijacking, Sequence Guessing,
ing: ICMP, TCP sweeps. Basic Port Scans; Denial of Service Attacks: SYN

) attacks, land. Smurf Attacks.IP security Architecture: Overview. Authentication
ilating Security Pay Load. combining Security Associations, Key Management.
Network Technology: Tunneling using IPSEC. . :

-~

(3 questions)

Secure Socket Layer. and Secure Electronic Transactions, Network Management
iew of SNMP Architecture- SNMPVI, SNMPV3 . Firewall m__::;_zﬁ_.z_cu &

os, Types of Firewalls: Packet Filtering Router, Application Level Gateway or
Filters. Bastion Host. .

(2 questions
nended )
. Nenwarks Security Essentials: Application & Standards, Pearson Ediication




i

ocesses. Memor Manag ,
i = y Management, library and system calls for memory. .
4 (2 L_._r.m::_..;v

Bool« 17 commended
2nd Ed.. Pearson

1. Al Lobbins, Linux Programming by Examples The Fundamentals.

Educoin 2008.

2.Cox | ol Hat Linux Administrator s Guide, PHI, 2009.

<P _m, 1s. UNIX Network Programming, 3rd Ed., PHIL 2008.

4. Su ha Das, Unix Concepts and Applications, 4th Ed.. TMH, 2009. :

5. Ell ver, Stephen Figgins, Robert Love, Arnold Robbins, Linux ind Nutshell, 6th E d..
o'l »dia. 2009.

6.1 ihew, Richard Stones, Alan Cox, Beginning Linux Programming, 3rd Ed.. 2004

GE 1.1 Object Oriented Programming in (65 =7

FULL ' 5: 80 TIME: 3 hours

r Lt questions will be set out of which candidates are required to answer four questions.

ach of two marks covering

Ques! umber 1 is compulsory consists of ten short answer type questions €
entire syllabus uniformly

UNI !
ooP '+ fvm: Comparison of Programming paradigms, Characteristics of € Ibject-( yriented
Prog o Languages. Object-based programming languages C++: Brief History of
it ire of a C++ program, Difference between C and C++ - cin, cout, new, delete
oper \NSI/ISO Standard C++. Comments, Working with Variables and const Qualifiers.
Enun n. Arrays and Pointer.

(2 questions)
UNI
Imple 10 0ops concepts in CH+ Objects, Classes, Encapsulation, Data Abstraction.
Inhe Polymorphism, Dy namic Binding. Message Passing, Default Parameter Value,Using
Rett iables with Functions.

(2 questions)
UN!
Abs 1 1ypes. Class Component, Object & Class. Constructors Default and Copy
Cons \ ssignment operator deep and shallow coping, Access modifiers — private,
pul’! lected. Implementing Class Functions within Class declaration or outside the Class
dec! ‘astantiation of objects, Scope resolution operator, Working with Friend Functions,
Usiit  « < Class members. Understanding Compile Time Polymorphism function overloading
Rules 1 serator Overloading (Unary and Binary) as member function/friend function,
Imyp ion of operator overloading of Arithmetic Operators, Overloading
Ou'p Urefin Postfix Increment and decrement Operators. Overloading comparison
opur jonment, subscript and function call Operator . concepts of namespaces.

(3 questions)

~mmended
\1sopal. Rajkumar, and T. Ravishanker. Mastering C++, TMH. 1997.

‘an and J. Lajoie, C++ Primer, 3rd Ed., Addison Wesley. 2000.




I t questions will be set out of which candidates are required to answer four questions

rks covering

Quest nber 1 is compulsory consists of ten short answer type questions et h of two ma
entire syllabus uniformly
UNIT !
s yartie
Delimi samples and basic propertics of graphs, pseudo graphs, ¢ omplete graphs, by - pd
_'._..__._;7. | .__J_:;_.: ol ,.,_:_..rf
| ] ____-_ .__—_:.-
UNII
veles theorem
Eule cuits, Eulerial graph, semi-lulerian graph, theorems, Hamiltonian cycles theorems
. 2 questions)
Represe on of a graph by matrix, the adjacency matrix, incidence matrix, weighted graph.

(1 questions)

esman's problem, shortest path, Tree and their properties, spanning tree. Dijkstra s

Varshall algorithm

(2 questions)

Boul mmended : :
1.1 ey and H.A. Priestley. /ntroduction to Lattices and Order, Cambridge University
Pre idge, 1990.

Goodaire and Michael M. Parmenter, Discrete Mathematics with Graph Theory, 2nd
rson Education (Singapore) P. Ltd., Indian Reprint 2003.
dl and Gunter Pilz, Applied Abstract Algebra. 2nd Ed., Undergraduate Texts in
5. Springer (SIE). Indian reprint, 2004,
SEC 2.2 Operating System: Linux

el 80 TIME: 3 hours

ht auestions will be set out of which candidates are required to answer four questions

mber 1 is compulsory consists of ten short answer type questions each of two marks covering
entire syllabus uniformly

Operating System: Linux history, Linux features, Linux distributions. Linux’s
10 Unix. Overview of Linux architecture, Installation, Start up scripts, system
n overview), Linux Security

(2 questions)

id Ex13 File systems! General Characteristics of, The Ext3 File system. file permissions
ment: Types of users, the powers of Root, managing users (adding and deleting): using

Wl line and GLU wools

(3 questions)

fanagement in Linux: file and directory management, system calls for files Process
i, Signals, IPC: Pipes, FIFOs, System V IPC, Message Queues, system calls for




iR 5 T '
AP g : . 2nd Ed._. President. Mindview Inc., Prentice Hall
[ iente g ey = : - : -
5. it (oriented Programming with C++, BPB Publication
- ). The C++ Programmi . is Nelsley
ming L wage, 3rd Ed., Addison welsle)
GE1.2 Finite Element Methods
FULL ™" 20 TIME: 3 hours
ns will be set out of which candidates are required to answer four questions.
§ he i A jering
Qu er 1is compulsory consists of ten short answer type questions each of two marks covering
entire syllabus uniformly
UNI
Ints inite element methods. comparison with finite difference meth yds. Methods of
we i imls, collocations, least s ares
(1 questions)
Ap! g simple problems of ordinary differential equations ]
Lin tic and higher order elements in one dimensional and assembly, solution of
ass fem.
(2 questions)
UNIT
Sim e nts in two and three dimensions, quadratic trian r elements, rectany
ele lipity elements and isoperimetric elements and thenr assembly, discretization W ith
cul Ies
(1 questions)
Int metions, numerical integration,
(2 questions)
un !
So ! sional heatl and wave equation and sol of twe nensional Laplace
eq! different Geometric ¢ tions
(I questions)
Bo: mended
[z iraduction to the Finit ment Methods. Tata McGraw-Hill, 2003
2 ! nite Element Procedures, Prentice-Hall, 2001.
34 ).S. Malkus and M.E. Plesha, Concepts and Applications of Finite Element
An \Wiley and Sons, 2002
4, Hughes. The Finite Element Method: Linear Static and Dynamic Finite Element
An cation, 2000.
i \. Finite Element Analysis, McGraw Hill, 1994,

1ILUS  (except mathematics hons.)
TIME: 3 hours

estions will be set out of which candidates are required to answer four questions.

1 is compulsory consists of ten short answer type questions each of two marks covering
entire syllabus uniformly

auity (€ and  definition). Types of discontinuities, Differentiability of functions.
srentiation. Leibnitz’s theorem. Partial differentiation, Euler’s theorem on

mncHons.




Statics and Dy namics. 11th Ed..

| 1 hbeler and Ashok Gupta, Engineering Mechanics: Sk
a) Pvt. Lid. (Pearson Education). Delhi.

2R
findersley (Indi

Dorl
DSE 4.3 Differential Geometry TIME: 3 hours

FULL MARKS: 80
swer four questions.

andidates are required to an

ht questions will be set out of which ¢
h of two marks covering

Que nnumber 115 compulsory consists of ten short answer type questions eac
entire syllabus uniformly

~___7.__ | rn 1S t-Frenet
. - Ve . » F 9 -Frene

heo space Curves: Space curves, Planer curves, Curvature, forsion anc erre ¢ st

()sculating circles, Osculating circles and spheres volute

Fxistence of space curves

form

and involutes of curves .
(2 questions)

UNIT 1
Surfaces: Parametric curves on surfaces. Direction coefTicients First and second

The
Fund il forms. Principal and Gaussian curvatures. Lines of curvature Euler’s theorem
Rodr e s formula. Cor ¢ and Asymptotic lines

(3 questions)
UNIT 11
Developables: Developable associated with space curves and curves on surfaces, Minimal

surl
(1 questions)

1.

LI | . L1 - . - - .
Geod-wics: Canonical geodesic equations. Nature of geodesics on a surface of revoluti

Cla
Gauss-Bonnet theorem,

s theorem. Normal property of geodesics. Torsion of a geodesic. Geodesic curvature

(| questions)

Boo! ommended
1.1 e ‘oducti . al G
e more, An Introduction to Differential Geometry, Dover Publications. 2012

2 ) | P . . ‘1T 1]
w,n:._ 'INeill, Elementary Differential Geometry, 2nd Ed., Academic Press. 2006
. h ’/ r_v » y . Lk . A . S i ;
wtherburn, Differential Geometry of Three Dimensions Cambridge University Pr
8 ge U y Press

2003,
i 4.D.). Struik, Lectures on Classical :
g ! :.._u‘ Lectures on Classical Ditferential Geometry, Dover Publication 1988
A : : P2 : : ; ) ¥s « h
m. _,ﬂ. J __,EL&F nitals of Differential Geomerry. Springer, 1999 : .
a: . Tensor Calculus: A Concise Course. Dover Ft_?_wnm:clm 2003
o Lt i 1

SECL.1 Logic and Sets
FULL M2ARYS: 80
TIME: 3 hours

ons wi Set out v I d I ﬂ S e mnc_ mﬂ HO answe our uest ons
_ Um Qm _.___r_ ﬁ_r_ o _.u; Qm esarer r T r _ .

itions, truth table. neoat juncti
ions, converse ncsm,mco:mﬂ.ﬂoa::n:oa and disjunction, Implications
Positive and inverse Propositions and Ennnm_wrnm of




5 | 518 2] i *ac wao i ._3.11.1
i swer . Sshons © _r—._ ol b

ber 1 _ comj _.__J:__J. consist ol ten v_::..__ Answer _;_ € quc ] ‘

Cuestion numbe 3

covering entire syllabus uniformly

3 ines 1 and
S 5 :las ations. Linear E::: i
| % __ Lion 1o Mathematical mode its need, techniques and classificatic Rl
ntrodue ( { alies . : G el & ;
| wdel and its uses in modeling dynamical and geometrical problems
gaecay model i .
in population dynamies and Economics bS]
e :matical Modeling in Economics
Comparimental model, exponential decay model. Mathematical Modeling |
b I . . )
Exponcntinl growth of populatic "
UNIT 111 . - .
i . :x method.

u throug car programming: araphical solution, simplex .
Maodletiig through linear prograi £ I e
UNIT 1N

Mathematical models on environmental pollution: air and water pollution,
(1 question)

List o Practical (1 sing any software) for skill dey elopment
(™ mming of the Simplex method for 2/3 variables.

Books Recommended

L Muthematical Modeling, J N.Kapur

2. K. Giordano, Maurice D. Weir and William P. Fox, A First Course in Mathematical
Mo ¢. Thomson Learning, London and New York, 2003,

3. M

thematical Modeling in medicine and Biology, J.N.Kapur

DSE4.2 Mechanics

TIME: 3 hours

Question number 1 is compulsory consists of ten short answer type i
entire syllabus uniformly

UNIT |
] it > " il H = 1 1

An conditions of equilibrium of coplanar forces, virtyal work, common catenary forces in

' 3 T PO al as: 8 ] \ e .
three dimension. | omnsol’s central axis. wrenches, Null lines and planes, stable and unstable
_.un___ N | r F
S (4 questions)
Ve! nd acceleration ‘adi I I

: ation along radial and transverca 3.8

g g o 1 along :_ :.____,,.(:z, directions, along langent and normal

L imple harmonic motion, elastic String , Hook's Jaw
Cer il kepler's laws of motion

(3 questions)
Boo! . Recommendeqd
| - ¢ D = 1 o v
W Shaimes _.__E. G, Krishna Mohan Rao, _‘.‘.__.n,n.__‘_..;;._,..u_:c Mechanijes -
g Kindersley (India) Pvt, Lid. (pe; _ _.

Statics aned Dy 1
_.. _ g Wnamics.
son _::_..,::c_:. Delhi, 2009 il




rowth models w ith >
on of the models
cs.

. Density dependent g

ailey model).Numerical soluti
- -

te Prey-Predator models e mod
dels. Models in Gene

ivery Problem, Discre
Delivery Problem, Discre! i e
44 sitoid systems (INI1Chols : SRR 5

o, Host-Parasitc ) & Shities: 3.5___4._..: Exploitation mc

. e i
-al representation. ,
e Structure Models.

i (2 questions)

] e Models. Age
Stage Structure Models, A

s Recommended o orhi g
Wa_s_m _7”.”, Mathematical Models in Biology, SIA M, 1988

: S 1903
I. D. Murray. Mathematical Biology. Springer. 1993

L

S shanics, Springer-Verlag, 1990. o S
o .a:. | :__.,r_,_.:””hﬂpmurwzwn_.:.,. and J. Wu, Mathematical Epidemiology, Springer. 20US.
4_F. Brauer, P.V.D. : and J.

3

idge iversi ress. 2001.
M. Kot. Elements of Mathematical Ecology, Cambridge University Press

DSE3.3 Portfolio optimization

TIME: 3 hours
FULL MARKS: 80

Eight questions will be set out of which candidates are required to answer four questions.

Question number 1is compulsory consists of ten short answer type questions each of two marks covering
entire syllabus uniformly

UNIT |

d Financial markets. Investment objectives. Measures of return and risk. Types of risks. Risk free
asscis. Mutual funds. Portfolio of assets. Expected risk and return o fportfolio. Diversification.

i (2 questions)

UNIT 11
Mean-v;

ince portfolio optimization- the Markowitz model and the two-fund theorem, risk-free
Fone fund theorem, efficient frontier. Portfolios with short sales. Capital market theory.

(3 questions)

UNIT 111
Capital assets pricing model- the capital market line, beta of an asset, beta of a portfolio, secy

. .,., ...‘ : rity
ne. Index tracking optimization models. Portfolio performance evaluation measures.

(2 questions)
Boolks Recommended
ILF. K. Reilly Keith C. Brown. / ]
. Retlly, : nvestment Analvsis -/
South-Western Publishers, 201 I ViR
2.11.M. Markowitz Mean-Vayi ]

o, “HARENCe Analvsis in Porifolin ¢ y
Bl i ceAnalysis in Portfolio ¢ hoice and ( apital Markeys.
M. Best Portfolio Optimization, Cq pman
L D.G, Luenberger, Investment Sience.

aortfolio ._.-....,5?.._".;.:_..;:. 10th Eq.

and Hall, CRC Press., 2010,

2nd Ed., Oxford C:?.a;__c. Press, 2013

DSE4. | Mathematica) ?._hz_e_r_m

TIME: 3 hours

hich nm_._ﬁﬁﬁ
ales are requi
Quired o answer \ur
\.w que w:O: S
i & S.
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order

Boolk:
1. R.I
1998

ted b2

FULL AT

Ques!

UNIT |
Deve!
proce: <o

m,.

UNIT 1!
Points.
conic-s

UNIT 1)
Two-li
algorit

Boaoks

1. D, He
2.1.D. Fe
Preac
3.D.I |
Comp

4. D.I
McGri

s sets. Finite sets and cour

ommended
maldi, Discr

P :
nees, Predicates and q

ce: Logical e
1 Negations. (2 questions)

les

:,_r..r of finite
tv set. Standard

ims. |

15, Set operations and the laws of set theory and Venn il :
| ple. Empty set. propertics of en

W) rrrTare ) R A gt o ability ol a set. y
ns. Classes of sets. Power set of a set. countability ol (3 questions)

and Symmetric difference of two sets. Sel tities, Genera .
<. Relation: Product set, Composition of relations, Types of rele
tion,equivalence rel

1ons,

ns, Pa

© Relations with example of congruence modulo re
ations, n-ary relations, lattices, :
: (2 questions)

ete Mathematics and Combinatorial Mathematics, Pearson Education.

108, Naive Set Theory, Springer, 1974,
.. Theory of Sets, Dover Publishers, 1950

SEC1.2 Computer Graphics

S: 80 TIME: 3 hours

t questions will be set out of which candidates are required to answer four questions.

ymber 1 is compulsory consists of ten short answer type questions each of two marks covering
entire syllabus uniformly

‘it of computer Graphics: Raster Scan and Random Scan graphics storages, displays

nd character generators, colour display techniques, interactive input/output devices.
(3 questions)

. and curves: Scan conversion, line-drawing algorithms, circle and ellipse generation,

n generation, polygon filling anti aliasing.
(2 questions)

onal viewing: Coordinate systems, linear transformations. line and polygon clipping

(2 questions)

ammended
vand M.P. Baker, Computer Graphies, 2nd Ed., Prentice—Hall of India. 2004.
V. A van Dam, S.K. Feiner and J.F. Hughes, Computer Graphics: Principals and

il Ed., Addison-Wesley. MA, 1990,

s, Procedural Elements in Computer Graphics, 2nd Ed., McGraw Hill Book

0n0l,

s and 9._ Admas, Mathematical Elements in Computer Graphices, 2nd Ed.
I Book Company, 1990, .

EC 2.1 Graph Theory

TIME: 3 hours




TIME: 3 hours

f two marks covering

| contimuous), cumulative
ments.,
I, exponential

(3 quest

binom

uhons

! 1ils properties, joint probability density |

nof two random variables.,

e normal distribution.

ntmoment generating function (jmgf) and calc

Eression jor two van

(2 questions)
LN I , .
statement and interpretation of (weak) law of large numbers and strong law

al Limit theo for independent and identically distributed random

HIE vanance

(2 questions)
Books K ammended
loseph W. McKean and Allen T. Cr. ig. Introduction to Mathematical
S ‘carson Education, Asia, 2007,
_ Marylees Miller. John E. Freund, Mathematical Statistics with Applications,
1, Asia, 2006
uction to Probability Models, 9th Ed.. Academic Press. Indian Reprint,

th Ed Educatic

()7

* Alexander M. Mood, Franklin A. Graybill and Duane C. Boes. Introduction 1o the The ry of
S rd Ed Taa McGraw- Hill, Reprint 2007 .

D
DSE3.1 Theory of Equations :

FULL MARKS: 80 TIME: 3 hours

Eight questions will

Juest bes 115 compulsory consists of ten short answer type
entire syllabys uniformly
LNIT S

Uit a perties of polynomials, Graphical representation of g poly
S valucs of a polynomials. General properties of e [
PRndne ol negative ryle. Relation betw een th

nomial, maximum and
qQuations, Descarte's rule of signs
€ 1oots and the coefficients of equations,




wide, Springer

Problems. 2nd | d

TIME: 3 hours
wer four questions.

each of two marks covering

naps between ordered sets, duality
ructures, sublattices, products and
i modular and distributive lattices,

(3 questions)

(]
sl 1

wims of Boolean polynomials

swrams. switching circuits and applications of switching

(2 questions)
wguages. Finite Automata and Regular Languages:
fimie
Mala

automata, regular expressions, regular languages and
pumping lemma and closure properties of regular

(| questions)
! Pushdown Automat

I languay

A Non-

¢ Context free grammars (CFG), parse u
pushdown automaton (PDA) and the |
elerministic _.:}.
ma, closure propertie
naching a

COs,
anguage accepted
Properties of context free languy

ARCS]
5, decision properties.

s model of computation, pProgramming with a Tu ing
¢ machme and their equivalence.
(I questions)
= mibe o)
Frsestley, Introduction 1o Laiti ex and Order, Camin ilge niversity
I Michael M. Parmenter. Discree Mathematics with Graph Theory
. (Singapore) P.Lid., Indian Reprint 2003
FNE Applied Absirgey llgebra, 2nd Ed.. Undergraduate Fexts in
WL Indian reprang 2004
" Weasiand ) D | Hman, Intraduction 1
N Addscn W

ey, 200

ipadimitrion,
A
T —— Ty

lf!l.__

Awtomaia Theorm

m_:..r:__:...r:;
2 \..____:r.:___. wof _;_.. .:.__,._:. }
wih

of Compuiation.
Mesdern Applicationy, Cambridge

___.:.n.j_._,, Press,




BIIERL

3 . T g y of
) . sy mmetric function of the roots, _E:.,r._.__._.__::. i &

; . ¥ i H the ool v
. wowal and binomial equations. Algebraic solutions of The
equatios » .. . , = ;
biquadratic. Properties of the derived functions. =
INIT 111 : ! o
M_ smetric functions of the roots, Newton's theorem on the sums of powers of rx
SV C . A | ) ; :
homogeneous products, limits of the roots of equations. L
UNIT IV . ‘ s : TR
Separation of the roots of equations. Strums theorem, Applications of Stru
- i \ d J R y : d a
Conditions for reality of the roots of an equation and biquadratic. Nussers
equations.

Books Recommended = . >

1. W.S. Burnside and A.W. Panton, The Theory of Equations, Dublin | s
2. C. C. MacDulfee, Theory of Equations, John Wiley & Sons Inc., 1954

DSE3.2 Bio-Mathematics

FULL MARKS: 80 TS | S

Eight questions will be set out of which candidates are required to answer four guestom

Jusition number 1 s compulsory consists of ten short answer type questions each of twe marks cower g
entire syllabus uniformly

ELNIT

MR oy and the modeling process: an overview. Continuous models: Malthus

-ty W sl Allee effect. Gompertz growth, Michaelis-Menten Kinetics. Holling rype
T R sl i a Chemostat, Harvesting a single natural population, Prey predator

C T s Vel equations, Populations in competitions. Epidemic Models (S1. SIR.
L AW 3

(2 questsons )
tNil

S Bbaon system, Insect Outbreak Model: Spruce Budworm, Numerical
S weddels and its graphical representation. Qualitative analysis of continows
S R e solations, stability and linearization, multiple species communitics wnd

R S e Criteria, Phase plane methods and qualitative solutions, bifurcations anu bave
TR R sssnples in the context of biological scenario.

(=i S—
St Mot One species model with diffusion, Two species model wi v
' : 3 th dufy
S v mstability, Spreading colonies of microorg e -

) anisms, Blood flow i (SN P R —
Fomselang wave solutions, Spread of genes in a population.

U] st

_ "___-rm._o.._w. steady state solut

: : ion and linear staby
“inear Models, Growth models. Decay :.30#.:“.‘
g




Tl L "
g # AL =4 gy r,.. 3
»r L.—_. _u Rty 70 " o
R e SR

» and Network

f . Prrioram
1 Hanif D, Sherali, Linear Program
2004

hiction to Oper

n, John ), Jarvis

hiar S, Bag
lohn Wiley and Sons, |
| Gi.). Lieberman, /

weh, Oth Ed., Tata McGraw

ns _\ﬂ_ N

titll, Singapore, 2009 Sth Ed.. Prentice - Hall India. 20006

\. Taha, Operations Resean . 002
Narosa Publishing House, New Delhi, 2002

IMINg

DSEL2 Number Theory

TIME: 3 hours
FULL MARKS: B0

it que swWinbe set o vhich 1 | ' required to ans r rquest 15
Eight qu an L et out of ch candidates are re quired to answe \.Qn_.. juestior
{

s0ry consists of ten short answer type questions each of two marks covering

Question wer 1 1s com

entire syllabus uniformly

UNIT I S

Linear Diophantine equation, prime counting function, statement of prime number theorem,
Goldbaeh conjecture, linear congruences, complete set of residues. € hinese Remainde theorem,
Fermat's | iile theorem, Wilson's 1 arem

1

(2 questions)

UNIT 11
Number
delinn

oretie funetions, sum and number ol divisors, totally multiplicative functions,
Fand properties of the Dirichler product, the Mobius Iny ersion formula, the greatest

ey

Elnction, Euler's phi - function. | uler’s theorem, reduced set ofresidues, some properties of
Eulers phi- function.

(2 questions)

UNIT 1
Order of an integer modulo I primitive roots for Primes, composite numbers having primitive
routs, Fuler's eriterion, the 1 egendre symbol and jis Properties, quadratic reciprocity. quadratic

congrucices with composite moduli. Public key encry ption, RSA eneryption

and decryption, the
“Quation N+ yi= 2 Format's Last theorem

(2 questions)
Books Recommended

L. David Burton, Elementary Number Theory, 6th .. lFata MeGrgyy - Hill. Indian reprint
2007 ,

2. Nevill Rabinns, Beginning Number Iheor 2nd |
Del, 2007

«« Narosg Publishing House Py, | td.,

L3 Analytical Geometry

FULL MARKS: gp

TIME: 3 hours
Eight QUestions will he SeLout of which candidates are required to answer four Question
] 5,

Compulsory CONsIsts of ten short
answer type Questions each of tw |
entire syllabys uniformly i i i

Questipn number 1 i

UNIT |




UNIT 111 q o { C 1 ort .. ' 20 . tay svstems
__....."_‘ Tl | pace 1 i E " § N i . | S ral thex en
T — Be s Inegua ) questions
linear equations, Normal and s¢
Books Recommended
John 3. Fr I it
q 51 . | H
% oy ith Fd.. Prentice
| i Cratllian, € . S
1. Stej H. Friedberg, Am
| of India Pvi. Lid., } D —
S. Lang. Introduction i §
{ r NN
6. Gilbert Strang., Linear A Ha bin i)
resan, Li | ol Bd  Pronts Hall of India Pvi
th Hoftman, Ray Alden b
{gebra, Prentice Hall of India Pvt. Lid -
SH. Friedberg, AL, Insel and LI N : - \ 1
L ¥
2004 A b e
~) .f. -
DSEL) Lincar Programming >
TIME: 3 hours
FULL MARKS: BO
Eight questions will be se1 ot of wivich andhdates are required to AN wer \Q:__. Juestions
1 | umber 1 is ¢ CONLiEts of ten short answey type lons each of two marks covering
stion o | 5 L
v entire syllabus uniformily
on 1o lincar programming probiem, convex sets and their properties, Theory of simplex
method, opi undedness. the simplex algorithm, simplex method in tableau formai
1on 10 artificial variables. two phase method, Big - M method and their comparison
(2 questions)
UNIT 11

1y, lormulation of the dual

problem, primal - dual relationships, economic mterpretation of

(i question)

n problem and its mathematical formy
method and Vogel approximation method for
for solvi nsportation problem.
1ethod for soly Ing assi

lation, northwest
determination of st
assignment problem and s n
gnment problem.

" comer method least
arting basic solution,
rathematical formul;

cost

algorithm
1ion,

Hungaria

. (2 question
UNIT I o
Game theory - formulation of twe " games. solving two person ze

FO Sum games,
L linear Programming

solution of

(2 questions)




opertie yarabola.
d hyperbola. Reflection properties ol para

lines, parabola; ellipse

hing parabola, ellipse |

Technigques ot i

ratic equations representing

ellipse and hyperbola. € [assilication of ¢

and hyperbola o4 Sciion®
i, I ar adric faces like cone,

"; [ . Cylindrical surfaces, [Nustrations of graphing standard quadric su
pheres, cone, C) ¢

ellipsoid

(3 questions)

Books Recommended o (e

| G.B. Thomas and R.L, Finney, Calculus, 9th Ed.. Pearson Education, Delhi, 2005 o
' | i i ‘ ' f : ; e ‘

y M. Anton. | Bivens and S, Davis, Caleulus, John Wiley and Sons (Asia) Pvt. 1 td. 2002,

1 S Loney. The Elements of Coordinate Geomelry, McMillan and Company, London.

4. RAT. Bill. Elementary Treatise on Coordinate Geometry of Three Dimensions, McMillan
India Ltd., 1994

DSE2.1 Industrial Mathemati

FULL MARKS: 80 TIME: 3 hours

Eight questions will be set out of which candidates are required to answer four questions.

Question number 1 is compulsory consists of ten short answer type questions each of two marks covering

entire syllabus uniformly.

UNIT 1

Medical Imaging and Inverse Problems. The content is based on Mathematics of
X-ray and C 1 scan based on the knowledge of calculus, elementary differential
equations. complex numbers and matrices.

(| questions)

Introduction to Inverse problems: Why should we teach Inverse Problems? Hlustration of Inverse
problems through problems taught in Pre-Calculus, Caleulus, Matrices and differential

2S
equations. Geological anomalies in Earth’s interior from measurements at its surface (Inverse
problems for Natural disaster) and Tomography.

e (2 questions)
UNIT 11

X-ray: Introduction, X-ray behavior and Beers Law (The fundament question of ima

ge
construction) Lines in the place, 5

(| question)

Radon I'ransform: Definition and Examples, Lines

writy, Phantom (Shepp - Logan Phe
S b JOL mto -
Mathematical phantoms), ;i e <

Back Projection: Definition, properties and examples.

AT 111 (| question)

n,__._wS:. Revision of properties of Fourie
their properties in image reconstruction
reconstruction techniques abbreviated as

r m_i inverse Fourier transforms and applications of
>_m.,.um.:_=:z OoF CT scan machine, Algebraic
ART with application 1o CT scan,

Books Recommended (2 Questions)




£9 O ﬂ_
( 2 Gsroup Theor TINME : ) hours

FULL MARKS: BD

) \ four
Eight
4 f two yrik WErng
ten .
est 1
UNIT y I finite and
f_ " _ _ : : t M M L \ ] | 11]
mbimne . " Ll LI
ubgrou} | o L uestions)
I ext | 1 0 of 1 | n as an external di I product
L .
firect prodoct ! i1 i 1w AN group
(£ que ns)
1
wio W7ers and e rormutaton represeniation assoc « with a given gro
acthion ’_f_—_.,.____,.;z,._ group achons. { encralized Caviey's theorem. Index theorem
(2 questions)
UNIT 1IN

on themselves by conjugation, class equation and consequences, conjugacy in S

S low s theorems and conseguences, Cauchy s theorem. Simplicity of A« for n )

non-simphcity tests

(| questions)

Books Recommended

I. John B. Fraleigh, 4 First Cowrse in Abstract Algebra, Tth Ed_, Pearson. 2002,

M. Artin, 4 'gebra, 2nd Ed_. Pearson. 2011

Joseph A. Gallian, Contemporary Absiract Algebra, 4th Ed._ Narosa Publishing House, 1999
4. David S. Dummit and Richard M. Foote, 4bsiract Algebra, 3rd Ed., John Wiley and Sons
(Asia) Pvi. L1d.. Singapore, 2004. k
3. LR. Durbin, Madern Algebra. John W iley & Sons, New York Inc.. 2000,

6. D. A. R. Wallace. Groups. Rings und Fields. Springer Verlag London L1d.. 1998

fract

]

s = 1 Metric Spaces and Complex Analysis
MARKS: TIME: 3 hours






s required to ar

hich candidate

e set out of

tions w

Eight

: sach o marks coveri
mpulsory consists of ten short answer type questions ¢ ach of two ma

re syllabus uniformly

number 1

UNIT I ) . -

Metric spaces: definition and examples. Sequences in metric spaces, C hy sequences. s

Complete Metric Spaces. Open and closed balls. neighbourhood, open set, interior ol a set. Lim|
¢ e aces. g

point of a set. closed set, diameter of a set, Cantor’s theorem Subspaces, dense sets, separable

i (2 questions)

UNIT 11
Continuous mappings, sequential criterion and other characte
mappings. Banach Fixed point Theorem

1form

tions of continuity. |

cor

itv. Homeomorphism, Contractic
(I questions)

UNIT 111

Limits. Limits involving the point at infinity, continuity. Properties of complex number
in the complex plane, functions of complex variable, mappings. Derivatives. differentiation
formulas. Cauchy-Riemann equations, sufficient conditions for differentiability.

regions

(2 questions)
UNIT IV
Analytic functions, examples of analytic functions, exponen
onometric function, derivatives of functions, bilinear transformation, cross ratio. conformal

I function, Logarithmic function,

Irig
mapping.

(2 questions)
Books Recommended
I. Satish Shirali and Harikishan L. Vasudeva. Metric Spaces. Springer Verlag. London. 2006.
2. 8. Kumaresan, Topology of Metric Spaces, 2nd Ed., Narosa Publishing House, 2011,
3. G.F. Simmons, Introduction to Topology and Modern Analysis. McGraw-Hill. 2004
James Ward Brown and Ruel V. Churchill, Complex Variables and Applications. 8th Ed..
McGraw — Hill International Edition. 2009,

2. Joseph Bak and Donald J. Newman. Complex Analysis. 2nd Ed., L ndergraduate Texts in

Mathematics. Springer-Verlag New York, Inc., NewYork. 1997.

Ring Theory and Linear Algebra I1
FULL MARKS: 80 TIME: 3 hours
Eight questions will be set out of which candidates are required to answer four questions.

Question number 1 is compulsory consists of ten short answer type questions each of tweo marks covering
entire syllabus uniformiy

UNIT |

: : s - :

Polynomial rings over commutative r nes, division algorithm and consequences, principal ideal
" » . ¥ . ' T 2 X

domains. factorization of polynomials, reducib Iy tests, irreducibility tests, Eisenstein criterion

unique f clarization in Z[x]. Divisibility in integral domains. irreducibles, primes, unique
factorization domains, Euclidean domaiis.

UNIT 11 (3 questions)

Dual spaces, dual basi ; “ali
5_._._ _,___ .._F : ,_._.__w asis, ,:E:_r dual. trinspose of a linear transtormation and its matrix in the
5. 1 i - 3 O y s ;
a1 basis. annihilators, Eigen spaces of'y linear operator, diagonalizability. invarian subspaces










tions each of two marks covering

ulsary consists of ten short answer type

entire syllabus unifarmly

Y

ns of integrabi ity
(1 question)

nee ol two

Iiemi INCHons.
epral; definition and integral

theorem for Integrals: Fundamen

defimition

Y0 MNECCWI
I temnnn Iy ol |

(2 questions)

(I question)

1w
derivability and imegrability of the Limit . .
and derivability of the sum function ol a series ol functhions; Cauchy

i8 M-Test

n of a sequence of functions, Series ol functions;

Iheorems on the con

UNIT

I8 of conver

Power series, rac

It interior

(| questions)

Books Recommended:

I. K.A. Ross, Elementary Analysis. The Theory of Calculus. Undergraduate Texts in

Ma ies, Springer (SIE). Inc reprint, 2004,

tle D.R. Sherbert, /ntroduction to Real Analysis, 3rd Ed.. John Wiley and Sons (Asia)
- pore, 2002,

s G. Denlinger, Elements of Real Analysis, Jones & Bartlett (Student Edition), 2011,

-3 Ring Theory and Linear Algebra |
FULL MARKS: 80 TIME: 3 hours

Eight questions will be set out of which candidates are required to answer four questions.

Question number 1 is compulsory consists of ten short answer type questions each of two marks covering
entire syllabus uniformly

UNIT I

__r..::___:__ and _,._z::c_? of rings, properties of rings, subrings, integral domains and fields
characteristic of a ring. Ideal, ideal gencrated by a subset of a ring, factor rings, operations on
deals, prime and maximal ideals. 5

et D&:a.._.:o:i.
Ring homomorphisms, prope .
field of quotients.

rties of ri ‘ ..¥
amc_._:m._._oaoao_ﬁ_.:m_:m. _moao_ﬁzmma_:nc_d:; _.__mza :k

(1 question)

Vector spaces, s ’
. :wm_ua . AT :
i u_mncz_ of xz_;—u&.nw. quotient spaces, linear combination of vectors



/

\a.cr,c_._._ order Ol JE

about a regular

ry point, solution
. orthogonal

) - irerential equation about an ordina
Power series solution ofa .__:.r?:: e A s
r point Bessel's equabion and 1

generating function.

coendre’s equation. 1

S . .
Simng p Q:mm:O:uv

propertics,
UNIT IV
alue problem up to

sjoVE THEC

(1 questions)

_ >rties. applicati y initial v
{aplace transform and inverse transform. propertics. application i :

i Isi ] are - ski velopment
List of Practical (Using any software) for skill de P
olution family of differential equation.

| Plotting of second order s di : :
Iy of differential equation.

2. Plotting of third order solution fami

Books Recommended
I Ordinary and partial differe

2006. =
2 Inteoral transform, A.R.Vashistha. krishna Publication. :
3 C.H. Edwards and D.E. Penny, Differential Equations and Boundary Value problems
Computing and Modeling, Pearson Education India, 2005. - [

4.S.L. Ross, Differential Equations. 3rd Ed., John Wiley and Sons, India. 2004. ", e
5. Martha L Abell, James P Braselton. Differential Equations with MATHEMATICA. 3rd Ed..

Elsevier Academic Press, 2004

ntial equation, M.D. Raisinghania, S.Chand and Company limited.

3.1 Theory of Real Functions
FULL MARKS: 80 TIME: 3 hours

Eight questions will be set out of which candidates are required to answer four questions.

Question number 1 is compulsory consists of ten short answer type questions each of two marks covering

entire syllabus uniformly
UNIT 1 Q.Gm.a.»l.:\t\

Limits of functions (& — 0 approach). sequential criterion for limits, divergence criteria. Limit AL NJ
_r_.uo_.n___w,. one sided limits. Infinite limits and limits at infinity. Continuous functions. sequential
criterion _2.83:_._:&_ and discontinuity. Algebra of continuous functions. Continuous functions on
an _EnJ._n_. :.:2...:&:.% value theorem. location of roots theorem. Uniform continuity, non-uniform
continuity criteria, uniform continuity theorem. X
3 questions
UNIT 11 =9 v
Differentiability of i i i i ’
piyi _.v ] a function ...: a point :E._ inan interval, Caratheodory’s theorem, algebra of m.
: iable functions. .xn_n_:é extrema, interior extremum theorem. Rolle’s theorem, Mean WW?Q ﬁ%\
value theorem, intermediate value property of derivatives, Darboux’s theo Applications of
mean value theorem 1o inequalities and : dmati ¥ i e Sl
| = and approximation of polynomials, Taylor's theorem to
nequalities. i
(2 questions)

UNIT [
Cauchy’ . ! .
.:uo_.n_vz“_,“ﬂmmmﬁccmn_ne.:._mca_:. ﬁmu‘_o._. 3 :ao_.nq_ with Lagrange’s form of remainder. Taylor's
y's form of remainder, application of Taylor’s theorem to convex functions NOV -+ omﬂ

3 L . Cries al n— i .—m: :.—. S i \ i
12onome - _u . ) 1es y_um:._W-O—.._w_ U _aﬂ.. one a.—m a _ﬁ—

1. R. Bartle an ; .
J e and D.R. Sherbert, introduction to Real Analysis, John Wiley and Sons, 2003






an coordinate

sing Cartest
llipsoid :<tm_co_o.,__ elliptic cone, ?._Eco_a_a using
5 %rﬁ,nﬁ_::m— elll '

6. Matrix operations.

J,
ucation, Delhi, 2002

P >
Dorling Kindersley (India) |

Books _f.a.:_:_:..:.r._._
1. G.B. Thomas and R.1
> M.J. Strauss. G.L Bradley N cdoh
L ar -ducation). Delhi, 2007. , L " d ML)
Al .___::___H_w*“_,r “”“_:.o.__:.._ S. Davis Calculus, 7th Ed.. John W iley and Sons (As
3. H. Anton, L. ens @ . Davis,

Singapore, 2002
4.R. Courantand F.J
Verlag. New York. Inc., 1989.

C1.2 Algebra

alculus, 9th Ed., pearson Ed

Finney, C SC
and K. J. Smith, € alculus. 3rd Ed.

Ltd..

sis (V . | & 1), Springer-
ohn, Introduction 10 Calculus and Analysis (Volumes | & I

TIME: 3 hours

e tes are required to answer four questions.

Eight questions will be set out of which candida

i : rks coverin
Question number 1 is compulsory consists of ten short answer type questions each of two marks B
entire syllabus uniformly

Syllabus:

UNIT 1 UCT..nm

Polar representation of complex numbers,
indices and its applications, logarithmic of complex numbers.

i roots of unity. De Moivre’s theorem for rational
(2 questions)

UNIT 11

Equivalence relations, Functions, Composition of functions, Invertible functions, One to one D W \ -t
correspondence and cardinality of a set. Well-ordering property of positive integers, Division
algorithm, Divisibility and Euclidean algorithm, Congruence relation between integers,

Principles of Mathematical Induction. statement of Fundamental Theorem of Arithmetic.
(2 questions)

UNIT 11
m.f_mru_.:w of linear equations, row reduction and echelon forms, vector equations, the matrix .h...PT .m.
equation Ax=b, solution sets of linear systems. applications of linear systems. linear
independence. Al S

(| questions)

_.___“_“wa.._,n:w: lo _sam.q _E_.m.._.c::mzo_z. matrix of a linear transformation, inverse of a matrix 8 Ab v
“_ mw_”.mﬂ_uﬁm_w:m c?__:_n:_c._n maltrices, Subspaces of R, dimension of subspaces of R and rank + hec
x, Eigen va Ao tatistie Eouaton oF : .
) 2 cnm.;m_m&_ Vectors and Characleristic Equation of a matrix: SRSy

: . e e —

.

(2 questions)
Books Recommended
1. Tit i i i

Itu Andreescu and Dorin Andrica, (¢ omplex Numbers from A to Z, Birkhauser 2006

2. Edgar G. Goodaire and Mich
ael M. Parmenter, Discr o= AT 3
Ed., Pearson Education (Singapore) P. 1 1d.. Indian %Mm”ﬂ @M_.ﬁ“_mm_.:...:..r, with Graph Theory, 3rd

3. David C, Lay, Linear Algebra and ity Applications, 3rd Ed

Reprint, 2007, - Pearson Education Asia, Indian

X KS: 80
TIME: 3 hours

- Eightquestions .SL_..u
R i » WHLD€ set out of which candidates are required to answer four questi
. ions,



Analvsis: The Theory of € ‘alculus, Springer, 2004

.._ccc
..?__ml__-_.,_:,_v_r_:_rr :.___._ _ _... ..u::?.
Course in Calculus and Real Analysis, SPringer.

KA. Ross, Elementar)
A. Mattuck, Mntroduction (0
4. S.R. Ghorpade and B.V. Limaye, A

(3.2 Group Theory | S o

FULL MARKS: 80
e required to answer four questions.

Eight questions will be set out of which candidates ar

i coverin
pulsory consists of ten short answer type questions each of two marks g

Question number 1 is com )
entire syllabus uniformly

UNIT I - > =
Symmetries of a square, Dihedral groups. definition and examples cw groups including E:wﬁ
Um_.:E_m:s: groups and quaternion groups (illustration through matrices). elementary properties

of groups. }
g (1 questions)

Subgroups and examples and theorems on subgroups, normal subgroup, centralizer. normalizer,

center of a group. R
L C - S

UNIT 11
Properties of cyclic groups. classification of subgroups of cyclic groups. Cycle notation for
permutations. properties of permutations. even and odd permutations, alternating group.
properties of cosets, Lagrange’s theorem and consequences including. Fermat's Little theorem.
(2 questions)

UNIT 111
External direct product of a finite number of groups. normal subgroups. factor groups. Cauchy’s
theorem for finite abelian groups.
Group homomorphisms, properties of homomorphisms, Cayley’s theorem. properties of
isomorphisms, First, Second and Third isomorphism theorems.

(2 questions)
Books Recommended
I. John B. Fraleigh, A First Course in Abstract Algebra, Tth Ed., Pearson, 2002.
2. M. Artin. Abstract Algebra, 2nd Ed.. Pearson, 201 1.
wu.__”,mﬂ_vw w Gallian, Contemporary Abstract Algebra, 4th Ed., Narosa Publishing House, New

elhi, 1999,

m_ Joseph J. Rotman, An Introduction 1o the Theory of Groups, 4th Ed., Springer Verlag, 1995.
5. LN. Herstein, Topics in Algebra, Wiley Eastern Limited, India. 1975, E

\_3.3 PDE and Systems of ODE

FULL MARKS: 80 TIME: 3 h
:3 hours

Eight questions will be set out of which candidates are required to answer four questions.

Questi i ;
on number 1 is compulsory consists of ten short answer type questions each of ¢

. wo marks coverin
entire syllabus uniformly . w

ons — Basic concepts and Definitions, Mathematical Problems. First-



B.Sc. Mathematics (Honours)

TIME: 3 hours

C1.1 Caleulus \p@

FULL MARKS: 80
r four questions
[ ates are required Lo answe f
st vill be set out of which andidate
Eight questions wi
of narks COVering
of ten short answer type guestions each »f two mark O g

Question number 1 is compulsory consist
entire syllabus uniformly.

UNIT 1 bl of
h i - s -ations to problems O
! " . order derivatives, Leibniz rule and its applica

Hyperbolic functions, higher order derivative . asymplotes.

SCosN, (axtb)sinx. (ax +b)cosx. concavity and inflection puints . L
] 7 LSINKCAE ! _ k;\__‘_ Q_;_%—;
~J

l\l‘c e"+bSINX, € et o :
: ates. tracing in polar coordinates of standard curves,

crifve fracing in Cartesian coording i
y ftate (2 questions
L. "Hospital's rule: que
o AL
Reduction formulae, derivations and illustrations of reduction formulae of the bype
~ Tcos™s dx. Jtan"x dx. [sin"s cos™x dx, [sin "x cos nx dx. | (log X)"dx. parametric +rNOV:

Ak
. n

Isin'x dx. J¢
gquanons.parameteri:
Turface of revolution.

ing a curve, arc length, arc length of parametric curves. volume and area of
(2 questions)

UNIT 111 _
Techniques of sketching conics, reflection properties of conics, rotation of axes and wcnqd ~lov+ D &C

degree equations, classification into conics using the discriminant. polar equations of conics.
(1 questions)

UNIT IV
: D EC

I'riple product. introduction to vector functions, operations with vector-valued functions. limits
and continuity of vector functions, differentiation and integration of vector functions. tangent and

normal components of acceleration.
(2 questions)

Books Recommended
I. (5.B. Thomas and R.L. Finney, Culculus, 9th Ed., Pearson Education. Delhi. 2005.

2.M.J. Strauss, G.L. Bradley and K. ). Smith. Calculus, 3rd Ed.. Dorling Kindersley {indiai P.

Ltd. (Pearson Education). Delhi. 2007,
3. H. Anton. I. Bivens and S. Davis. Ca/cudus. 7th Ed.. John Wiley and Sons (Asia) P, Ltd..

Singapore. 2002,
4. R. Courant and F. John, Introduction 1o Calculus and Analysis (Volumes | & 11), Springer-

Verlag, New York, Inc., 1989,

List of Practical (Using any software) for skill development.

L. Plotting of graphs of the functions e log( wy + h), - l— J S ax + b).costax + b) lax + b
ax+ h e Lt

and to illustrate the effect of  and b on the graph,
2. Sketching parametric graph.

Obtaining surface of revolution of 4 curye,
4. Tracing of conic in Carteslan/polar coordinate,




B.Sc. Mathematics (Honours)

C1.1 Calculus X S —
FULL MARKS: 80
hich candidates are required to answer [our guestions

Eiaht questions will be set out of w
wtions each of two marks covering
L 1 ympulsory consists of ten short answer type questions eacn t
sstion number 1 Is com SOry
entire syllabus uniformly
- f
il itives, Leibniz rule and its applications to problems of

Hyperbohc functions, higher order deriy e
< I a (ax Fb)ycosx, concavity and inflection points. asymg loles, .
LYpe e“hsinx, e hCOSX, (ax-+b)sinx. (¢ g e , J_\ Q:—
1 artesian coordinates, tracing in polar coordinates of standard curves. g g
curve tracing i Cartesian coordinate t i : ¢
L'H tal ; | (2 questions) 3

aspital s rule

-
UNIT 11 - o e 55 e fune f:,c_r,t -+ Ot
Reduction formulae, derivations and I||I_|_‘|U';ll|U|1:;__13LLL'£H\2[|nlt lormulae of the type .

! [sin' dx. Joos™ dx. Jtan"s d [sin"x cos"x dx, Isin "' cos nx dx. | (log x)' dx. parametric + R~ BV

umeterizing a curve, arc length, arc leneth of parametric curves. volume and area of
= (2 questions)

;““-"-”_"_‘,”\" 1

Surface ol revolution.

UNIT 111

Techniques of sketching conics, reflection propertie

ification into conics using the diseriminant. polar equations o
(1 questions)

UNIT 1V
valued functions. limits D EC-

Friple product. introduction to veetor functions. operations with vector-
and integration of vector functions. tangent and

s of conics. rotation of axes and second rlov+ DEC

I conics.

degree equations, ¢l

and continuity of vector functions. differentiation
wral components of aceeleration
(2 questions)

Books Recommended

1. G.B. Thomas and R.[_. Finney. Cafenlus, 9th Ed.. Pearson Education. Delhi. 2005

2. M. Strauss, G.1., Bradley and K. J. Smith, €aleudus. 3rd Ed., Dorling Kindersley (indiay P
Ltd. (Pearson Education). Delhi. 2007

3. H. Anton, I. Bivens and S. Day is. Calculus, 7th Ed., John Wiley and Sons (Asia) P. | td..
Singapore. 2002,

4. R. Courant and F, John, Introduction 10 Calendins and Analysis (Volumes | & ). Springer-
Verlag, New York. Inc., 1989, )

List of Practical (Using any software) for skill development,

g : : y _— | _
: OIng of graphs of the functions clogla + by, - s SI(ax+ b).costax + b). |ax+ hl
ax+ h !

and to illustrate the effectof ¢ anl b on the graph,

2. Sketching Parametric graph,
3. Obtaining sur face of revolutian of a curve
4. Tracing of conic In (‘arlesmn/pul.‘n toordinate,
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——

B
Metric Spaces and
Comples Annlysis

[T
Ring Theory and Linear
| Algebin 11

(P) mieans course with practical
Discipline Specific Electives ( NSI)
Choices for DSE 1 (choose one)
Linear Programming
Number Theory
\nalytical Geomeltry
Choices for DSE 2 (choose one)

Industrial Mathematics

Boolean Algebra and Automata Theoryy

Probability and Statistics

C hoices for DSE 3 (choose one)
Pheory of Equations
Bio-MNMathematics
Portfolio Optimization

C hoices for DSE 4 (choose one)
Mathematical Modeling «
Mechanics
Dificrential Geometry

Skill Enhancement Course (SEC)

C hoices for SEC 1 (choose one)
Logic and Sets

2. Computer Graphics

Choices for SEC 2 (choose one)
Graph Theory

I. Core Course

(14 Papeis) 14x4 = 56 14x5 =70

ore Course Practical / Tutorial* 14x2 = 28

1=14
(14 Papers)
It. Elective Course (8 Papers)
Ve
<5 =20
(4 Papers)
A.2. Discipline Specific Elective
Practical/ Tutorial* 4x2 = 8 4x| = 4
(4 Papers)
B.1. Generic Elective/
Ini2rdisciplinary 4x4 = 16 4x5 = 20
(4 Papers)
13.2. Generic Elective
Practical/ Tutorial* 4x2 = § 4x| =4
(4 Papers)

Discipline Specific Elective 474 = |6

Optional Dissertation or project work 1n

place of one Discipline Specific Elective

PPaper (6 credits) in 6th Semester
IT1. Ability Enhancement Courses

nsl-3

DS

). Operating System: Linux

Generie Electives (GE)

Choices for GE 1 (choose one)

|. Object Oriented Programming in (
2. Finite Element Methods

=P

3. Calculus (except mathematics hons.)
Choices for GE 2 (choose one)

I. Mathematical Finance

2. Econometrics .

3. Diffential Equations(except mathematics
hons.)

Choices for GE 3 (choose one)

I. Cryptography and Network Security

2. Information Security

3. Real analysis(except mathematics hons.)
Choices for GE 4 (choose one)

I. Applications of Algebra

2. Combinatorial Mathematics

3. Algebra (except mathematics hons.)
Details of courses under B.Sc.
(Hons.) Mathematics

Course *Credits

Cheory + Practical Theory + Tutorial

I.Ability Enhancement Compulsory
Courses (AECC)

(2 Papers of 2 credit each) 2x2 =4 2x2 = 4
Environmental Science English/MIL
Communication

2. Skill Enhancement Courses (SEC)
(Minimum 2) 2x2=42x2 = 4
(2 Papers of 2 credit each)
Total credit 140 140 .
Institute should evolve a system/ policy
about ECA/ General Interest/ Hobbyv/
Sports/ NCC/ ‘
NSS/ related courses on its own.

* wherever there is a practical there will
be no tutorial and vice-versa
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GE 4.3 Algebra (except mathematics hons.) S

A

TIME: 3 hours e

tions will be set out of which candidates are required to answer four questions.

1 is compulsory consists of ten short answer type questions each of two marks covering
entire syllabus uniformly

ples of groups, examples of abelian and non-abelian groups. the group Zin ol

an module i a roup Lin) of units undet multiplication modulo n
I number svstemes. ¢ plex roots of ”l‘lr\_LHkl.'"|||||||_:||L reneral linear
(2 questions)
ihatro ips. The ¢ ol a '~II=“!'I'1~I||I generated by a sul Eanel th

oup of group. examples of subgroups including the center ol 1aroup. Cosets,
Lagrange’'s theoren order of an element. Normal subgroups: thei delinition,

metertzations, Quoticnt Zroups

(3 questions)

es ol rines. o ‘
pl[s FiNgs: exan les ol comniutative ;llliilII'Il-L{‘\IIIIIIIlIH'\ FINES! rings
15, Zithe fing of inteoers modulo n. ring of real quaternions, rinvs of
bl rip | [ I
| and rings o0 continuous functions. Subringes and ideals, Inteoral

“xamples of fields: W QLR and ©

nided (2 Guestions)
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WA Fiest Course in Abstract Alaebra, T | d.. Pearson, 2002
et Algebra, 2nd Ed.. Pearson, 201, :
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Data Communication and Networking

aphy and Netvwork Security, Prine iples and Practice. Pearson

“mation Security
_ TIME: 3 hours

estions will be set out of which candidates are required to answer four guestions

< covVering
er 1 is compulsory consists of ten short answer type questions each of two MaFKs-CO™

entire syllabus uniforml
Y \

curity: Protection versus security; aspects of security data integrity. data

vacy: security problems. user authentication, Orange Book.
i (1 questions)

; - _ A . ...;_q
s: Program threats, wornis, viruses, Trojan horse. trap door. stack and buffer ove

reats- intruders; communication threats- tapping and piracy .
(2 questions)

Substitution, transposition ciphers, symmetric-key algorithms-Data
\dard. advanced encryption standards, public key encryption - _nf_.z,.:_:__r..
change, ECC eryptography, Message Authentication- MAC, hash functions.

(2 questions)

.- Symmetric key signatures, public key signatures, message digests. public key

v

(1 questions)

nisms: Intrusion detection, auditing and logging, tripwire, system-call

(1 questions)

nended

Cryptography and Network Security Principles and Practices. 4th Ed.. Prentice-

1006,
and S,L, Plleeger, Security in Computing . 3rd Ed., Prentice-Hall of India, 2007.
n, Computer Security. John Wiley and Sons, NY, 2002.

I. Hardjono and J. Seberry, Fundamentals of Computer Security, Springer-

003

omputer Network Security, Springer, 2007,

nd J. Breithaupt, Information Security: Principles and Practices. Pearson

malysis  (except mathematics hons.)
_ TIME: 3 hours
estions will be set out of which candidates are required to answer four questions.

Lor 1 is compulsory consists of ten short answer type questions each of two marks covering
entire syllabus uniformly




_ bounded sets,

tervals. Concepl

(2 quest ons)
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UN
Int . er | 1 Se . positive term series. geomelric ,_”_.,.;
o i e nee of p-serics. Root test, Ratio test i | cibnitz’s test
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i 1
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GE4.1 Applications of Algebra
FU't MA n TIME: 3 hours
iestions will be set out of which candidates are required to answer four questions.
Q ber 1is compulsory consists of ten short answer type questions each of two marks covering

entire syllabus uniformly

plete block designs (BIBD): definitions and results. incidence matrix of aBIBD,
BIBD from difference sets, construction of BIBD using quadratic residues,
Lumilies, construction of BIBD from finite fields.

(2 questions)

introduction to error correcting codes, linear cods. generator anc

ity check

um distance
_ : : (1 questions)
m., il s and color patterns: review ol permutation Eroups, groups of symmeltry and
aci ip on a set: colouring and colouring patterns, :
(1 questions)
UNIT |
Sp cia! "iatrices: idempotent, nilpotent, involution, and projection tri diagonal matrices
eire ulan: . Vandermonde matrices, Hadamard matrices. permutation and doubly
stol lins ¢s, Frobenius- Kénig theorem, Birkhoff theorem Positive xn_s:_c_.::._m

live semi-definite matrices. square root of apositiye semi-definite

¢ ; ; ¥ : maitrix, a pair of
e finite matrices, and their simultaneous diagonalization. Symme

tric matrices and



