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Advanced Abstract Algebra (I)

Max. Marks 80

Unit-l  Groups - Normal and Subnormal series. Composition series. Jordan-
Holder theorem. Solvable groups. Nilpotent groups.

Unit-Il Field theory- Extension fields. Algebraic and transcendental
extensions. Separable and inseparable extensions. Algebraically

closed fields.

Unit-IIl Perfect fields. Finite fields. Primitive elements. Normal extensions,
Splitting field.

Unit-IV Automorphisms of extensions. Galois extensions. Fundamental
theorem of Galois theory.

Unit-V  Solution of polynomial equations by radicals. Insolvability of
the general equation of degree 5 by radicals.
Books Recommended:

1. P.B.Bhattacharya, S.K.]ain, 5. R. Nagpaul: Basic Abstract Algebra,
Cambridge University press

2. L.N. Herstein: Topics in Algebra, Wiley Eastern Ltd.
3. Vivek Sahai and Vikas Bist: Algebra, Narosa Publishing House, 1999.
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M.Sc. /M.A. Course (First Semester)
PAPER-II

Real Analysis (I)

Max. Marks 80
Sequences and series of functions, pointwise and uniform
convergence, Cauchy criterion for uniform convergence, Weierstrass
M-test, Abel’s and Dirichlet’s tests for uniform convergence, uniform
convergence and continuity, definition and simple properties of
Riemann-Stieltjes integral, uniform convergence and Riemann-
Stieltjes integration, uniform convergence and differentiation,
Weierstrass approximation theorem.

Power series, uniqueness theorem for power series, Abel's and
Tauber’s theorems. Rearrangements of terms of a series, Riemann’s
theorem.

Functions of several variables, linear transformations, Derivatives in
an open subset of R®, Chain rule, Partial derivatives, interchange of
the order of differentiation, Derivatives of higher orders, Taylor's
theorem, Inverse function theorem, Implicit function theorem.

Unit-IV Jacobians, extremum problems with constraints, Lagrange’s

multiplier method, Differentiation of integrals.

Unit-V Partitions of unity, Differential forms, Stoke’s theorem.
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M.Sc. /M.A. Course (First Semester)
PAPER-III

Topology
Max. Marks 80

Countable and uncountable sets. Infinite setsand the Axiom of
Choice. Cardinal numbers and its arithmetic. Schroeder-Bernstein
theorem. Cantor’s theorem and the continuum hypothesis. Zorn's
lemma, well-ordering theorem. Definition and examples of
topological spaces. Closed sets. Closure. Dense subsets.
Neighbourhoods. Interior, exterior and boundary. Accumulation
points and derived sets. Bases and sub-bases. Subspaces and relative
topology.

Alternate methods of defining a topology in terms of Kuratowski
Closure Operator and Neighborhood Systems. Continuous functions
and homeomorphism. First and Second Countable spaces. Lindelof’s
theorems. Separable spaces. Second countability and separability.

Separation axioms; their Characterizations and basic properties.
Urysohn’'s lemma, Tietze extension theorem.

Compactness. Continuous functions and compact sets. Basic
properties of Compactness. Compactness and finite intersection
property. Sequentially and countably compact sets. Local
compactness and one point compactification. Stone-Cech
compactification.

Unit-V Compactness in metric spaces. Equivalence of compactness, countable

compactness and sequential compactness in metric space.
Connected spaces. Connectedness on the real line. Components.
Locally connected spaces.



M.Sc./M.A. Course (First Semester)
PAPER-IV

Complex Analysis (I)
Max. Marks 80

Unit-l1 Complex integration, Cauchy-Goursat. Theorem. Cauchy’s integral
formula. Higher order derivatives. Morera's Theorem. Cauchy's
inequality and Liouville’s theorem. The fundamental theorem of
algebra. Taylor's theorem. Laurent’s series. Isolated singularities.
Meromorphic functions.

Unit-I Maximum modulus principle. Schwarz lemma. The argument
principle. Rouche’s theorem Inverse function theorem.

Unit-Ill Residues. Cauchy’s residue theorem. Evaluation of integrals.
Branches of many valued functions with special reference to arg z,

logz and z4.

Unit-IV Definitions and examples of conformal mapping Bilinear
transformations, their properties and classifications.

Unit-V Spaces of analytic functions. Hurwitz's theorem. Montel's theorem
Riemann mapping theorem.
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Advanced Discrete Mathematics (I)

Max. Marks 80

Unit-1 Formal Logic-Statements. Symbolic Representation and Tautologies.
Quantifiers, Predicates and Validity. Propositional Logic.
Semigroups & Monoids-Definitions and Examples of Semigroups and
monoids (including those pertaining to concatenation operation).

Unit-1l Homomorphism of semigroups and monoids. Congruence relation
and Quotient Semigroups. Subsemigroup and submonoids. Direct
Products. Basic Homomorphism Theorem.

Unit-III Lattices-Lattices as partially ordered sets. Their properties. Lattices
as Algebraic Systems. Sublattices, Direct products, and
Homomorphisms. Some  Special Lattices e.g, Complete,
Complemented and Distributive Lattices. Boolean Algebras-Boolean
Algebras as Lattices. Various Boolean ldentities. The Switching
Algebra example. Subalgebras,

Unit-IV Direct Products and Homomorphisms. Join-Irreducible elements,
Atoms and Minterms. Boolean Forms and Their Equivalence.
Minterm Boolean Forms, Sum of Products Canonical Forms.
Minimization of Boolean Functions. Applications of Boolean algebra
to Switching Theory [using AND, OR & NOT gates). The Karnaugh
Map Method.

Unit-V Grammars and Languages-Phrase-Structure Grammars. Rewriting
Rules. Derivations. Sentential Forms. Language generated by a
Grammar. Regular, Context-Free, and Context Sensitive Grammars
and Languages. Regular sets, Regular Expressions and the Pumping
Lemma. Kleene's Theorem. Notions of Syntax Analysis, Polish
Notations. Conversion of Infix Expressions to Polish Notations. The
Reverse Polish Notation.






