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BASRSe Part- 1
MATHEMATICS
(#hall b three theary papers. Iwo compulsory and one aptional. Lach paper carrying 50 rarkas is
divided into Tive units and esch wnlt carry equal marks

LA Se, Part-111

PAPER -1
. ANALYSIS
REAL ANALYSIS
UNIT- Series ol wbitrary terms. Convergence, divergence and oscillation. Abel's and Ditichler's
test., Mulinphcumm of series, Double series Partial detivation and differentiabllity of real-
valued functions of two variables, Schwarz and Young's theorem. Implicit funetion
thearem. Fourier series. Fourler expansion of piecewise monotonic functions.
UNIT-1

Riemann integral, Incrrability of continuous and monotonic functions. The fundamental
theotem of integral caleulus, Mean value theorems of integral ealeulus. Improper integrals
and their convergence, Comparison tests. Abel's and Dirichlet' tests, Frullani's integral.

!mcgml as a function of a parameter, Continuity, derivability and integrability of an
integral of a function of a parameter.

COMPLEX ANALYSIS

UNIT-ITL Complex numbers as ordered pairs. Geometrical representation of complex numbers.
Stereographic projection. Continuity and differentiability of complex functions. Analytic
functions. Cauchy- Riemann equations. Harmonic functions. Elementary functions.
Mapping by elementary functions. Mobius transformations. Fixed points, Cross ratio.
Inverse points and critical mappings. Conformal mappings.

METRIC SPACES

UNIT-1V Definition and examples of metric spaces. Neighborhoods, Limit points, Interior points,

Open and Closed sets, Closure and interior. Boundary points, Sub-space of a metric space.
Cauchy sequences, Completeness, Cantor's intersection theorem. Contraction principle,
construction of real numbers as the completion of the incomplete metric space of rationals.
Real numbers as a complete ordered ficld.

UNIT-V Dense subsets. Baire Category theorem. Separable, second countable and first countable

spaces. Continuous functions. Extension theorem. Uniform continuity, isometry and
homeomorphism. Equivalent metrics. Compactness, sequential compactness. Totally
bounded spaces. Finite intersection property. Continuous functions and Compact sets,
Connectedness, Components, Continuous functions and Connected sets.

REFERENCES:

1. T.M. Apostol, Mathematical Analysis, Narosa Publishing House, New Delhi, 1985.

2. R.R. Goldberg, Real Analysis, Oxford & IBH publishing Co., New Delhi, 1970,

3. S.Lang, Undergraduate Analysis, Springer-Verlag, New York, 1983,

4. D. Somasundaram and B. Chaudhary, A First Coarse in Mathematical Analysis, Narosa Publishing

o W

10.
11
12

House, New Delhi, 1997.

Shanti Narayan, A Course of Mathematical Analysis, S. Chand & Co. New Delhi.

P.K. Jain and S.K. Kaushik, An introduction to Real Analysis, S. Chand & Co., New Delhi, 2000.
R.V. Churchill and J.W. Brown, Complex Variables and Applications, 5th Edition, McGraw- Hill,
NewYork, 1990. -

Mark J. Ablowitz and A.S. Fokas, Complex Variables : Introduction and Applications, Cambridge
University Press, South Asian Edition, 1998.

Shanti Narayan, Theory of Functions of a Complex Variable, S. Chand & Co., New Delhi,

E.T. Cop son, Metric Spaces, Cambridge University Press, 1968.

P.K. Jain and K. Ahmad, Metric Spaces, Narosa Publishing House, New Delhi, 1996.

G.F. Simmons, Introduction to Topolpgy and Modem Analysis, McGraw-Hill, 1963.
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UNIT-

UNIT-n1

UNIT-1II

BA/BSe, Part-111
MATHEMATICS
PART - 11
ABSTRACT ALGEBRA

Group-Auto  orphisms, inner auto orphism.

computations, Contumacy relation, Normalize, C
of a finite group. Center fo ‘
universal property. Sylow's
Abelian groups.

Auto orphism of groups and their
ounting principle and the class equation
r Group of prime-order, Abelianizing of a group and its
theorems, Sylow subgroup, Structure theorem for finite

Bmg theory-gmg hox;wmorphism. Ideals and quotient rings. Field of quotients of an
mtegru‘l domgm, Euc_hdean rings, polynemial rings, Polynomials aver the rational field.
The Elsexlstexn criterion, polynomial rings aver commutative rings, Unique factorization
domain. R unique factorization domain implies 50 is R[x1. X1 ... Xn]. Modules, Sub
modules, Quotient modules, Homomorphism and Isomorphism theorems, .

D;ﬁnxtion and examples of vector spaces. Subspaces. Sum and direct sum of subspaces.
L}near span, Linear dependence, independence and their basic properties. Basis, Finite
dimensional vector spaces. Existence theorem for bases. Invariance of the number of
elements of a basis set. Dimension. Existence of complementary subspace of a finite

dimensional vector space. Dimension of sums of subspaces. Quotient space and its
dimension.

UNIT-LV Linear transformations and their representation as matrices. The Algebra of linear

transformations. The rank nullity theorem. Change of basis. Dual space. Bidual space and
natural isomorphism. Ad joint of a linear transformation. Eigenvalues and eigenvectors of
a linear transformation. Diagonalisation. Annihilator of & subspace. Bilinear, Quadratic
and Hermitian forms.

UNIT-V Inner Product Spaces-Cauchy-Schwarz inequality. Orthogonal weetors. Orthogonal

Complements. Orthonormal sets and bases. Bessel's inequality for finite dimensional
spaces. Gram-Schmidt Orthogonalization process.

REFERENCES:

I
o

3.
4,
5

11

LN. Herstein, Topics in Algebra, Wiley Eastern Ltd., New Delhi, 1975. ‘ '
N. Jacobson, Bal;ic Algebra, Vols. I & II. W.H. Freeman, 1980 (also published by Hindustan
Publishing Company). '
Shanti Na?”ayan. A Text Book of Modern Abstract Algebra, §.Chand & Co. New chln.
K.B. Datte, Matrix and Linear Algebra, Prentice Hall of India Pvt. Ltd.,, New I')clhx., ?000. _
Pﬁ Bhattacharya, S.K. Jain and S.R. Nagpal, Basic Abstract Algebra (2" Edition) Cambridge
niversity Press, Indian Edition, 1997. ' o
gmf\{::f;nyan and R. Kunze, Linear Algebra, (2nd Edition), Prentice Hall. Englewood Cliffs, New
écirée)ﬁ;:?i{. Gunawardena and P.B. Bhattacharya, Basic Linear Algebra with MATLAB. Key
“llece Publishing (Springer-Verlag) 2001 _ '
(S:ogflgrﬁmsnn, Lir%car Algebra, A Geometric Appn.)a;'h, P}r{cnhce-l}'{;;l; of India, 2000.
v : and Vikas Bist, Algebra, Norosa Publishing OUSE, . o
?’é‘cllfu?ha:ra;ﬁz [.BI.S.Passi, Algebra, Vol. I-Groups, Vol. II-Rings. Narosa Publishing House (Vol.

1-1996, Vol. 11-1999)
D.S. Malik, J.N. Mordeson, and M.

International Edition, 1997.

K. Sen, Fundamentals of Abstract Algeb_ra, McGraw- Hill
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UNIT-|

UNIT-I1

UNIT-III

UNIT-1V

UNIT-V

B.A./B.Sc. Part-I1I
MATHEMATICS
PAPER - 111 {(OPTIONAL)
1)) PRINCIPLES OF COMPUTER SCIENCE

Data Storage - Storage of bits, Main Memory. Mass Storage. Coding Information of
Storage. The Binary Syste::n. Storing integers, storing fractions, communication errors.
Data Manipulation - The Centra] Processing Unit. The Stored-Program Concepl.

Pro'gramme‘Execuli.on. Other Architectures. Arithmetic/Logic Instructions. Computer-
Peripheral Communication,

Operating S}{stem and Net-works - The Evolution of Operating System. Operating
System Architecture. Coordinating the Machine's Activities. Handling Competition
Among Proces§. Networks. Networks Protocol.

Software Engineering - The Software Engineering Discipline, The Software Life Cycle.

Modularity. Development Tools and Techniques. Documentation. Software Ownership
and Liability.

A!gorlthms - Tl}t: Concept of an Algorithm, Algorithm Representation. Algorithm
stgov_ery. Iterative  Structures. Recursive Structures. Efficiency and Correctness.
(Algorlt}'xms to be implemented in C++). Programming Languages - Historical
Pcrspecﬂve.. Traditional Programming Concepts, Program Units. Language
Implementation. Paralle] Computing, Declarative Computing.

Da.ta Structures - Arrays. Lists. Stacks. Queues. Trees. Customised Data Types. Object
Oriented Programming.

File Structure - Sequential Files. Text Files. Indexed Files. Hashed Files. The Role of the
Operating System.
Database Structure - General Issues. The Layered Approach to Database

Implementation. The Relational Model. Object-Oriented Database. Maintaining Database
Integrity. E-R models

Artificial Intelligence - Some Philosophical Issues. Image Analysis. Reasoning, Control
System Activities. Using Heuristics. Artificial Neural Networks. Application of Artificial
Intelligence.

Theory of Computation - Turning Machines. Computable functions. A Non computable
Function. Complexity and its Measures, Problem Classification,

REFERENCES:
1. J. Glen Brook hear, Computer Science: An Overview, Addition -Wesley.

&

2. Stanley B. Lippmann, Josee Lojoie, C++ Primer (third Edition), Addison-Wesley.
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UNIT-l1

UNIT-I11

UNIT-1V

UNIT-V

B.A/B.Sc. Part-II
MATHEMATICS
PAPER . 111 (OPTIONAL)
(D) DISCRETE MATHEMATICS

Sets ll.ld Propositions - Cardinality, Mathematical Induction, Principle of inclusion and
exclusion. Computlblllty and Formal Languages - Ordered Scts. Languages. Phrase

Structure Grammars. Types of Grammars and Languages. Permutations. Combinations and
Discrete Probability,

Relations and Functions - Bi

nary Relations, Equivalence Relations and Partitions. Partial
Order Relations and Lattices.

Chains and Antichains. Pigeon Hole Principle.
Graphs and Planar Graphs - Basic Terminology. Multigraphs. Weighted Graphs, Paths

and Circuits. Shortest Paths. Eulerian Paths and Circuits. Travelling Salesman Problem.
Planner Graphs Trees.

Finite State Machines - Equivalent Machines. Finite State Machines as Language
Recognizers. Analysis of Algorithms - Time Complexity. Complexity of Problems.
Diserete Numeric Functions and Generating Functions.

Recurrence Relations and Recursive Algorithms - Lincar Recurrence Relations with

constant coefTicients. Homogencous Solutions. Particular Solution. Total Solution. Solution
by the Mcthod of Generating Functions. Brief review of Groups and Rings.

Boolean Algebras . Lantices and Algebraic Structures. Duality, Distributive and
Complemented Lattices. Boolean Lattices and Boolean Algebras. Boolean Functions and

Expressions. Prepositional Caleulus. Design and Implementation of Digita! Networks,
Switching Circuits.

REFERENCES:

. CL Liy, Elements of Discrete Mathematics, (Secord Fdition), McGraw Hill, lnternational Edition,
Computer Science Series, 1984
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