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M
A

T
H

E
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A
T
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S 

 There shall be three theory papers. Tw
o com

pulsory and one optional. Each paper carrying 50 m
arks is divided into 

five units and each unit carry equal m
arks. 

 
B

.Sc. Part-III 
PA

PE
R

 - I  
A

N
A

L
Y

SIS 
R

E
A

L
 A

N
A

L
Y

SIS 
U

N
IT

-I   
Series of arbitrary term

s. C
onvergence, divergence and oscillation. A

bel's and D
irichlet's test. 

M
ultiplication of series. D

ouble series. Partial derivation and differentiability of real-valued functions 
of tw

o variables. Schw
arz and Y

oung's theorem
. Im

plicit function theorem
. Fourier series. Fourier 

expansion of piecew
ise m

onotonic functions. 
 U

N
IT

-II  
R

iem
ann integral. Intergrability of continuous and m

onotonic functions. The fundam
ental theorem

 of 
integral calculus. M

ean value theorem
s of integral calculus. Im

proper integrals and their convergence. 
C

om
parison tests. A

bel's and D
irichlet'  tests. Frullani's integral.  Integral as a function of a param

eter. 
C

ontinuity, derivability and integrability of an integral of a function of a param
eter. 

 C
O

M
PL

E
X

 A
N

A
L

Y
SIS 

 U
N

IT
-III   

C
om

plex num
bers as ordered pairs. G

eom
etrical representation of com

plex num
bers. Stereographic 

projection. C
ontinuity and differentiability of com

plex functions. A
nalytic functions. C

auchy- 
R

iem
ann equations. H

arm
onic functions. Elem

entary functions. M
apping by elem

entary functions. 
M

obius transform
ations. Fixed points, C

ross ratio. Inverse points and critical m
appings. C

onform
al 

m
appings. 

 M
E

T
R

IC
 SPA

C
E

S 
U

N
IT

-IV
  

D
efinition and exam

ples of m
etric spaces. N

eighbourhoods, Lim
it points, Interior points, O

pen and 
C

losed sets, C
losure and interior. B

oundary points, Sub-space of a m
etric space. C

auchy sequences, 
C

om
pleteness, C

antor's intersection theorem
. C

ontraction principle, construction of real num
bers as 

the com
pletion of the incom

plete m
etric space of rationals. R

eal num
bers as a com

plete ordered field. 
U

N
IT

-V
  

D
ense subsets. B

aire C
ategory theorem

. Separable, second countable and first countable spaces. 
C

ontinuous 
functions. 

Extension 
theorem

. 
U

niform
 

continuity, 
isom

etry 
and 

hom
eom

orphism
. 

Equivalent m
etrics. C

om
pactness, sequential com

pactness. Totally bounded spaces. Finite intersection 
property. C

ontinuous functions and C
om

pact sets, C
onnectedness, C

om
ponents, C

ontinuous functions 
and C

onnected sets. 
 R

E
FE

R
E

N
C

E
S : 

 
1. 

T.M
. A

postol, M
athem

atical A
nalysis, N

arosa Publishing H
ouse, N

ew
 D

elhi, 1985. 
2. 

R
.R

. G
oldberg, R

eal A
nalysis, O

xford &
 IB

H
 publishing C

o., N
ew

 D
elhi, 1970. 

3. 
S. Lang, U

ndergraduate A
nalysis, Springer-V

erlag, N
ew

 Y
ork, 1983. 

4. 
D

. Som
asundaram

 and B
. C

houdhary, A
 First C

oarse in M
athem

atical A
nalysis, N

arosa Publishing H
ouse, 

N
ew

 D
elhi, 1997. 

5. 
Shanti N

arayan, A
 C

ourse of M
athem

atical A
nalysis, S. C

hand &
 C

o. N
ew

 D
elhi. 

6. 
P.K

. Jain and S.K
. K

aushik, A
n introduction to R

eal A
nalysis, S. C

hand &
 C

o., N
ew

 D
elhi, 2000. 

7. 
R

.V
. C

hurchill and J.W
. B

row
n, C

om
plex V

ariables and A
pplications, 5th Edition, M

cG
raw

- H
ill, 

N
ew

Y
ork, 1990. 

8. 
M

ark J. A
blow

itz and  A
.S. Fokas, C

om
plex V

ariables : Introduction and A
pplications, C

am
bridge 

U
niversity Press, South A

sian Edition, 1998. 
9. 

Shanti N
arayan, Theory of Functions of a C

om
plex V

ariable, S. C
hand &

 C
o., N

ew
 D

elhi. 
10. E.T. C

opson, M
etric Spaces, C

am
bridge U

niversity Press, 1968. 
11. P.K

. Jain and K
. A

hm
ad, M

etric Spaces, N
arosa Publishing H

ouse, N
ew

 D
elhi, 1996. 

12. G
.F. Sim

m
ons, Introduction to Topology and M

odern A
nalysis, M

cG
raw

-H
ill, 1963. 



B
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PA

R
T

 - II 
A

B
ST

R
A

C
T

 A
L

G
E

B
R

A
 

 U
N

IT
-I  

G
roup-A

utom
orphism

s, 
inner 

autom
orphism

. 
A

utom
orphism

 
of 

groups 
and 

their 
com

putations, 
C

onjugacy relation, N
orm

aliser, C
ounting principle and the class equation of a finite group. C

enter for 
G

roup of prim
e-order, A

belianizing of a group and its universal property. Sylow
's theorem

s, Sylow
 

subgroup, Structure theorem
 for finite A

belian groups. 
 U

N
IT

-II  
R

ing theory-R
ing hom

om
orphism

. Ideals and quotient rings. Field of quotients of an integral dom
ain, 

Euclidean rings, polynom
ial rings, Polynom

ials over the rational field. The Eisenstien criterion, 
polynom

ial rings over com
m

utative rings, U
nique factorization dom

ain. R
 unique factorisation dom

ain 
im

plies so is R
[x

1 , x
2  ..... x

n ]. M
odules, Subm

odules, Q
uotient m

odules, H
om

om
orphism

 and 
Isom

orphism
 theorem

s. 
 U

N
IT

-III  
D

efinition and exam
ples of vector spaces. Subspaces. Sum

 and direct sum
 of subspaces. Linear span, 

Linear dependence, independence and their basic properties. B
asis. Finite dim

ensional vector spaces. 
Existence theorem

 for bases. Invariance of the num
ber of elem

ents of a basis set. D
im

ension. Existence 
of com

plem
entary subspace of a finite dim

ensional vector space. D
im

ension of sum
s of subspaces. 

Q
uotient space and its dim

ension. 
 U

N
IT

-IV
  

Linear transform
ations and their representation as m

atrices. The A
lgebra of linear transform

ations. The 
rank nullity theorem

. C
hange of basis. D

ual space. B
idual space and natural isom

orphism
. A

djoint of a 
linear transform

ation. Eigenvalues and eigenvectors of a linear transform
ation. D

iagonalisation. 
A

nnihilator of a subspace. B
ilinear, Q

uadratic and H
erm

itian form
s. 

 U
N

IT
-V

  
Inner Product Spaces-C

auchy-Schw
arz inequality. O

rthogonal vectors. O
rthogonal C

om
plem

ents. 
O

rthonorm
al 

sets 
and 

bases. 
B

essel's 
inequality 

for 
finite 

dim
ensional 

spaces. 
G

ram
-Schm

idt 
O

rthogonalization process. 
 R

E
FE

R
E

N
C

E
S : 

 
1. 

I.N
. H

erstein, Topics in A
lgebra, W

iley Eastern Ltd., N
ew

 D
elhi, 1975. 

2. 
N

. Jacobson, B
asic A

lgebra, V
ols. I &

 II. W
.H

. Freem
an, 1980 (also published by H

industan Publishing 
C

om
pany). 

3. 
Shanti N

arayan, A
 Text B

ook of M
odern A

bstract A
lgebra, S.C

hand &
 C

o. N
ew

 D
elhi. 

4. 
K

.B
. D

atta, M
atrix and Linear A

lgebra, Prentice H
all of India Pvt. Ltd., N

ew
 D

elhi, 2000. 
5. 

P.B
. B

hattacharya, S.K
. Jain and S.R

. N
agpal, B

asic A
bstract A

lgebra (2"" Edition) C
am

bridge U
niversity 

Press, Indian Edition, 1997. 
6. 

K
. H

offm
an and R

. K
unze, Linear A

lgebra, (2nd Edition), Prentice H
all. Englew

ood C
liffs, N

ew
 Jersey, 

1971. 
7. 

S.K
. Jain, A

. G
unaw

ardena and P.B
. B

hattacharya, B
asic Linear A

lgebra w
ith M

A
TLA

B
. K

ey C
ollege 

Publishing (Springer-V
erlag) 2001. 

8. 
S. K

um
aresan, Linear A

lgebra, A
 G

eom
etric A

pproach, Prentice-H
all of India, 2000. 

9. 
V

ivek Sahai and V
ikas B

ist, A
lgebra, N

orosa Publishing H
ouse, 1997. 

10. I.S. Luther and I.B
.S.Passi, A

lgebra, V
ol. I-G

roups, V
ol. II-R

ings. N
arosa Publishing H

ouse (V
ol. I-1996, 

V
ol. II-1999) 

11. D
.S. M

alik, J.N
. M

ordeson, and M
.K

. Sen, Fundam
entals of A

bstract A
lgebra, M

cG
raw

- H
ill International 

Edition, 1997. 
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IPL
E

S O
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U

N
IT

-I  
D

ata Storage - Storage of bits. M
ain M

em
ory. M

ass Storage. C
oding Inform

ation of Storage. The 
B

inary System
. Storing integers, storing fractions, com

m
unication errors.  

 
D

ata M
anipulation 

- The 
C

entral 
Processing 

U
nit. 

The 
Stored-Program

 
C

oncept. 
Program

m
e 

Execution. O
ther A

rchitectures. A
rithm

etic/Logic Instructions. C
om

puter- Peripheral C
om

m
unication. 

 U
N

IT
-II  

O
perating 

System
 

and 
N

etw
orks 

- 
The 

Evolution 
of 

O
perating 

System
. 

O
perating 

System
 

A
rchitecture. C

oordinating the M
achine's A

ctivities. H
andling C

om
petition A

m
ong Process. N

etw
orks. 

N
etw

orks Protocol.  
 

Softw
are E

ngineering - The Softw
are Engineering D

iscipline. The Softw
are Life C

ycle. M
odularity. 

D
evelopm

ent Tools and Techniques. D
ocum

entation. Softw
are O

w
nership and Liability. 

 U
N

IT
-III  

A
lgorithm

s - The C
oncept of an A

lgorithm
, A

lgorithm
 R

epresentation. A
lgorithm

 D
iscovery. Iterative 

Structures. R
ecursive Structures. Efficiency and C

orrectness. (A
lgorithm

s to be im
plem

ented in C
++). 

Program
m

ing L
anguages - H

istorical Perspective. Traditional Program
m

ing C
oncepts, Program

 U
nits. 

Language Im
plem

entation. Parallel C
om

puting. D
eclarative C

om
puting. 

 U
N

IT
-IV

  
D

ata Structures - A
rrays. Lists. Stacks. Q

ueues. Trees. C
ustom

ised D
ata Types. O

bject O
riented 

Program
m

ing.  
 

File Structure - Sequential Files. Text Files. Indexed Files. H
ashed Files. The R

ole of the O
perating 

System
.  

 
D

atabase Structure - G
eneral Issues. The Layered A

pproach to D
atabase Im

plem
entation. The 

R
elational M

odel. O
bject-O

riented D
atabase. M

aintaining D
atabase Integrity. E-R

 m
odels 

 U
N

IT
-V

  
A

rtifical Intelligence - Som
e Philosophical Issues. Im

age A
nalysis. R

easoning, C
ontrol System

 
A

ctivities. U
sing H

euristics. A
rtificial N

eural N
etw

orks. A
pplication of A

rtificial Intelligence.  
 

T
heory of C

om
putation - Turning M

achines. C
om

putable functions. A
 N

on com
putable Function. 

C
om

plexity and its M
easures. Problem

 C
lassification. 

 R
E

FE
R

E
N

C
E

S : 
1. J. G

len B
rookshear, C

om
puter Science : A

n O
verview

, A
ddition -W

esley. 
2. Stanley B

. Lippm
an, Josee Lojoie, C

++ Prim
er (3rd Edition), A

ddison-W
esley. 
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U

N
IT

-I      Sets and Propositions - C
ardinality. M

athem
atical Induction, Principle of  inclusion and exclusion. 

C
om

putability and Form
al L

anguages - O
rdered Sets. Languages. Phrase Structure G

ram
m

ars. 
Types of G

ram
m

ars and Languages. Perm
utations. C

om
binations and D

iscrete Probability. 

 U
N

IT
-II  R

elations and Functions - B
inary R

elations, Equivalence R
elations and Partitions. Partial O

rder 
R

elations and Lattices. C
hains and A

ntichains. Pigeon H
ole Principle.  

 
G

raphs and Planar G
raphs - B

asic Term
inology. M

ultigraphs. W
eighted G

raphs. Paths and 
C

ircuits. Shortest Paths. Eulerian Paths and C
ircuits. Travelling Salesm

an Problem
. Planner G

raphs. 
Trees. 

 U
N

IT
-III  Finite State M

achines - Equivalent M
achines. Finite State M

achines as Language R
ecognizers. 

A
nalysis of A

lgorithm
s - Tim

e C
om

plexity. C
om

plexity of Problem
s. D

iscrete N
um

eric Functions 
and G

enerating Functions.  

U
N

IT
-IV

  R
ecurrence R

elations and R
ecursive A

lgorithm
s - Linear R

ecurrence R
elations w

ith constant 
coefficients. H

om
ogeneous Solutions. Particular Solution. Total Solution. Solution by the M

ethod of 
G

enerating Functions. B
rief review

 of G
roups and R

ings. 

 U
N

IT
-V

  B
oolean A

lgebras - Lattices and A
lgebraic Structures. D

uality, D
istributive and C

om
plem

ented 
Lattices. B

oolean Lattices and B
oolean A

lgebras. B
oolean Functions and Expressions. Prepositional 

C
alculus. D

esign and Im
plem

entation of D
igital N

etw
orks. Sw

itching C
ircuits.  

R
E

FE
R

E
N

C
E

S :     

1. 
C

.L. Liu, Elem
ents of D

iscrete M
athem

atics, (Second Edition), M
cG

raw
 H

ill, International Edition, C
om

puter 
Science Series, 1986 

 
 



B
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R
 - III - (O

PT
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N
A

L
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 (III) PR
O

G
R

A
M

M
IN

G
 IN

 C
 A

N
D

 N
U

M
E

R
IC

A
L

 A
N

A
L

Y
SIS 

 (T
heory &

 Practical) 
T

heory com
ponent w

ill have m
axim

um
 m

arks 30. 
Practical com

ponent w
ill have m

axim
um

 m
arks 20. 

 
 U

N
IT

-I   
Program

m
er's m

odel of a com
puter. A

lgorithm
s. Flow

 C
harts. D

ata Types. A
rithm

etic and input/output 
instructions. D

ecisions control structures. D
ecision statem

ents. Logical and C
onditional operators. 

Loop. C
ase control structures. Functions. R

ecursions. Preprocessors. A
rrays. Puppetting of strings. 

Structures. Pointers. File form
atting. 

 N
um

erical A
nalysis 

 U
N

IT
-II  

Solution of E
quations: B

isection, Secant, R
egula Falsi, N

ew
ton's M

ethod, R
oots of Polynom

ials. 
Interpolation: 

Lagrange 
and 

H
erm

ite 
Interpolation, 

D
ivided 

D
ifferences, 

D
ifference 

Schem
es, 

Interpolation Form
ulas using D

ifferences. N
um

erical D
ifferentiation. N

um
erical Q

uadrature: N
ew

ton-
C

ote's Form
ulas. G

auss Q
uadrature Form

ulas, C
hebychev's Form

ulas. 
 U

N
IT

-III  
L

inear E
quations: D

irect M
ethods for Solving System

s of Linear Equations (G
uass Elim

ination, LU
 

D
ecom

position, 
C

holesky 
D

ecom
position), 

Iterative 
M

ethods 
(Jacobi, 

G
aussSeidel, 

R
elaxation 

M
ethods). 

 
T

he A
lgebraic E

igenvalue problem
: Jacobi's M

ethod, G
ivens' M

ethod, H
ouseholder's M

ethod, Pow
er 

M
ethod, Q

R
 M

ethod, Lanczos' M
ethod. 

 U
N

IT
-IV

  
O

rdinary D
ifferential E

quations: Euler M
ethod, Single-step M

ethods, R
unge-K

utta's M
ethod, M

ulti-
step M

ethods, M
ilne-Sim

pson M
ethod, M

ethods B
ased on N

um
erical Integration, M

ethods B
ased on 

N
um

erical D
ifferentiation, B

oundary V
alue Problem

s, Eigenvalue Problem
s.  

 
A

pproxim
ation: 

D
ifferent 

Types 
of 

A
pproxim

ation, 
Least 

Square 
Polynom

ial 
A

pproxim
ation, 

Polynom
ial 

A
pproxim

ation 
using 

O
rthogonal 

Polynom
ials, 

A
pproxim

ation 
w

ith 
Trigonom

etric 
Functions, Exponential Functions, C

hebychev Polynom
ials, R

ational Functions. 
 M

onte C
arlo M

ethods 
U

nit-V
  

R
andom

 num
ber generation, congruential generators, statistical tests of pseudo-random

 num
bers. 

R
andom

 variate generation, inverse transform
 m

ethod, com
position m

ethod, acceptance rejection 
m

ethod, generation of exponential, norm
al variates, binom

ial and Poisson variates. 
 

M
onte C

arlo integration, hit or m
iss M

onte C
arlo integration, M

onte C
arlo integration for im

proper 
integrals, error analysis for M

onte C
arlo integration. 

 R
E

FE
R

E
N

C
E

S : 
 

1. 
H

enry M
ullish and H

erbert L. C
ooper, Spirit of C

: A
n Introduction to M

odern Program
m

ing, Jaico 
Publishers, B

om
bay. 

2. 
B

.W
. K

ernighan and D
.M

. R
itchie. The C

 Program
m

ing Language 2nd Edition, (A
N

SI features) Prentice 
H

all, 1989. 
3. 

Peter A
 D

arnel and Philip E. M
argolis, C

 : A
 Softw

are Engineering A
pproach, N

arosa Publishing H
ouse, 

1993. 
4. 

R
obert C

. H
utehisonand Steven B

. Just, Program
m

ing using C
 Language, M

cG
raw

 H
ill, 1988. 

5. 
Les H

ancock and M
orris K

rieger, The C
 Prim

er, M
cG

raw
 H

ill, 1988. 
6. 

V
. R

ajaram
an, Program

m
ing in C

, Prentice H
all of India, 1994. 

7. 
B

yron S. G
ottfried, Theory and Problem

s of Program
m

ing w
ith C

, Tata M
cG

raw
-H

ill Publishing C
o. Ltd., 

1998. 
8. 

C
.E. Froberg, Introduction to N

um
erical A

nalysis, (Second Edition), A
ddison-W

esley, 1979. 
9. 

Jam
es B

. Scarborough, N
um

erical M
athem

atical A
nalysis, O

xford and IB
H

Publishing C
o. Pvt. Ltd. 1966. 



10. M
elvin J. M

aron, N
um

erical A
nalysis A

 Practical A
pproach, M

acm
illan publishing C

o., Inc. N
ew

 Y
ork, 

1982. 
11. M

.K
. Jain, S.R

.K
. lyengar, R

.K
. Jain, N

um
erical M

ethods Problem
s and Solutions, N

ew
 A

ge International 
(P) Ltd., 1996. 

12. M
.K

. Jain, S.R
.K

. lyengar, R
.K

. Jain, N
um

erical M
ethods for Scientific and Engineering C

om
putation, 

N
ew

 A
ge International (P) Ltd., 1999. 

13. R
.Y

. R
ubistein, Sim

ulation and the M
onte C

arlo M
ethods, John W

iley, 1981. 
14. D

.J. Y
akow

itz, C
om

putational Probability and Sim
ulation, A

ddison-W
esley, 1977. 

 

PA
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R
 - III - (O

PT
IO

N
A

L
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(IV
) PR

A
C

T
IC

A
L

  
PR

O
G

R
A

M
M

IN
G

 IN
 C

 A
N

D
 N

U
M

E
R

IC
A

L
 A

N
A

L
Y

SIS 
 

 L
IST

 O
F PR

A
C

T
IC

A
L

 T
O

 B
E

 C
O

N
D

U
C

T
E

D
... 

 1. 
W

rite a program
 in C

 to find out the largest num
ber of three integer num

bers.  
2. 

W
rite a program

 in C
 to accept m

onthly salary from
 the user, find and display incom

e tax w
ith the help of 

follow
ing rules : 

 
M

onthly Salary 
Incom

e Tax  
 

9000 or m
ore 

40%
 of m

onthly salary 
 

7500 or m
ore 

30%
 of m

onthly salary  
 

7499 or less 
20%

 of m
onthly salary 

3. 
W

rite a program
 in C

 that reads a year and determ
ine w

hether it is a leap year or not. 
4. 

W
rite a program

 in C
 to calculate and print the first n term

s of fibonacci series using looping statem
ent.  

5. 
W

rite a program
 in C

 that reads in a num
ber and single digit. It determ

ines w
hether the first num

ber 
contains the digit or not. 

6. 
W

rite a program
 in C

 to com
putes the roots of a quadratic equation using case statem

ent.  
7. 

W
rite a program

 in C
 to find out the largest num

ber of four num
bers using function. 

8. 
W

rite a program
 in C

 to find the sum
 of all the digits of a given num

ber using recursion. 
9. 

W
rite a program

 in C
 to calculate the factorial of a given num

ber using recursion.  
10. W

rite a program
 in C

 to calculate and print the m
ultiplication of given 2D

 m
atrices.  

11. W
rite a program

 in C
 to check that w

hether given string palindrom
e or not.  

12. W
rite a Program

 in C
 to calculate the sum

 of series:   

 

13. W
rite a program

 in C
 to determ

ine the grade of all students in the class using Structure. W
here structure 

having follow
ing m

em
bers - nam

e, age, roll, sub1, sub2, sub3, sub4 and total.  
14. W

rite a program
 in C

 to copy one string to another using pointer. (W
ithout using standard library 

functions).  
15. W

rite a program
 in C

 to store the data of five students perm
anently in a data file using file handling. 

   


