B.A./B.Sc. Part-1II
MATHEMATICS
There shall be three theory papers. Two compulsory and one optional. Each paper carrying 50 marks is
divided into five units and each unit carry equal marks.

B.A./B.Sc. Part-111
PAPER -1
ANALYSIS
REAL ANALYSIS
UNIT-] Series of arbitrary terms. Convergence, divergence and oscillation. Abel's and Dirichlet's
test. Multiplication of series. Double series. Partial derivation and differentiability of real-
valued functions of two variables. Schwarz and Young's theorem. Implicit function
theorem. Fourier series. Fourier expansion of piecewise monotonic functions.

UNIT-II Riemann integral. Inerrability of continuous and monotonic functions. The fundamental
theorem of integral calculus. Mean value theorems of integral calculus, Improper integrals
and their convergence. Comparison tests. Abel's and Dirichlet' tests. Frullani's integral.
Integral as a function of a parameter. Continuity, derivability and integrability of an
integral of a function of a parameter.

COMPLEX ANALYSIS

UNIT-III 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 clementary functions. Mobius transformations. Fixed points, Cross ratio.
Inverse points and critical mappings. Conformal mappings.

METRIC SPACES

UNIT-IV 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 field.

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.
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B.A./B.Sc. Part-111
MATHEMATICS
PART -1l
ABSTRACT ALGEBRA

UNIT-1 Group-Auto orphisms, inner auto orphism. Auto orphism of groups and their
computations, Contumacy relation, Normalize, Counting principle and the class equation
of a finite group. Center for Group of prime-order, Abelianizing of a group and its
universal property. Sylow's theorems, Sylow subgroup, Structure theorem for finite
Abelian groups.

UNIT-II Ring theory-Ring homomorphism. Ideals and quotient rings. Field of quotients of an
integral domain, Euclidean rings, polynomial rings, Polynomials over the rational field.
The Eisenstein criterion, polynomial rings over commutative rings, Unique factorization
domain. R unique factorization domain implies so is R[xi, X2 ..... Xa]. Modules, Sub
modules, Quotient modules, Homomorphism and Isomorphism theorems.

UNIT-III Definition and examples of vector spaces. Subspaces. Sum and direct sum of subspaces.
Lincar span, Linear dependence, independence and their basic properties. Basis. Finite
dimensional vector spaces. Existence thecorem for bases. Invaniance 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-IV  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 a subspace. Bilinear, Quadratic
and Hermitian forms.

UNIT-V Inner Product Spaces-Cauchy-Schwarz inequality. Orthogonal vectors. Orthogonal
Complements. Orthonormal sets and bases. Bessel's inequality for finite dimensional
spaces. Gram-Schmidt Orthogonalization process.
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B.A./B.S¢. Part-11]
MATHEMATICS
PAPER - III (OPTIONAL)
() PRINCIPLES OF COMPUTER SCIENCE

UNIT-1 Data Storage - Storage of bits. Main Memory. Mass Storage. Coding Information of
Storage. The Binary System. Storing integers, storing fractions, communication errors.
Data Manipulation - The Central Processing Unit. The Stored-Program Concept.
Programme Execution. Other Architectures. Arithmetic/Logic Instructions. Computer-
Peripheral Communication.

UNIT-II Operating System and Networks - The Evolution of Operating System. Operating
System Architecture. Coordinating the Machine's Activities. Handling Competition
Among Process. Networks. Networks Protocol.
Software Engineering - The Software Engineering Discipline. The Software Life Cycle.
Modularity. Development Tools and Techniques. Documentation. Software Ownership
and Liability.

UNIT-II1  Algorithms - The Concept of an Algorithm, Algorithm Representation. Algorithm
Discovery. Iterative Structures. Recursive Structures. Efficiency and Correctness.
(Algorithms to be implemented in C++). Programming Languages - Historical
Perspective. Traditional Programming Concepts, Program Units. Language
Implementation. Parallel Computing. Declarative Computing.

UNIT-IV Data Structures - Arrays. Lists. Stacks. Queues. Trees. Customised Data Types. Object
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

UNIT-V Artificial Intelligence - Some Philosophical Issues. Image Analysis. Reasoning, Control
System Activities. Using Heuristics. Artificial Neural Networks. Application of Artificial
Intelligence.
Theory of Computation - Tuming Machines. Computable functions. A Non computable
Function. Complexity and its Measures. Problem Classification.
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