Qoal-2
- MATHIMATICS
Phere shall be theee theory papers, Two compulsory and ono optlonal, Hach paper earrying 50 marks is divided into
e undts and caeh it caeey equal marks,
B.A/B.SC, Pari-111

PAPER « 1 '
ANALYSIS |

MUETRIC SPACES

UNIT Delinition and examples of metrie spaces. Nolghbourhoods, Limit 1)0“"'”- "”U"i""|l"’i”““ Open ?"‘(l
Closed sets, Closure and fnterior, Boundary points, Sub-spuce of w metrie spuce, Cauchy sequences,
Completeness, Cantor's intersection: theorem. Contraction prineiple, construction of real mnnl)i:r:: s
the completion o the incomplete metrie space of rationals, Real numbers as o complete ordered field,

UNTT- Dense subsets, Baive Catogory theorem, Separable, second countable and first countable spucces.
Continwous  funetions,  Bxtension theorem, Uniform continuity, isometry and h‘ul.nctl)morplnsim.
Lquivalent metries, Compactness, sequentinl' compuaetness, Totally bounded spaces. l"l'mlc intersection
property. Continnous functions and Compuet sols, Connecledness, Components, Continuous functions
and Connevted sety, ‘

COMPLENX ANALYSIS

UNIT-IIE - Complex numbers as ordered pairs, Geometrical representation of complex numbers, Stercographic

projection. Continuity und  differentiability of complex functions. Analytic functions. Cuqchy-

Ricmann equations, Harmonie functions, Elementary functions. Mapping by clementary [unctions.

. Mobius transformations. Fixed points, Cross ratio. Tnverse points and critical mappings. Conformal
mappings,

REAL ANALYSIS ,

UNIT-IN' - 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, Tmplicit function theorem. Fourier series. Fourier
expansion of piccewise monotonic funclions.

UNIT-V Riemann integral. Intergrability of continuous and monotonic functions. The fundamental thecorem of
integral caleulus. Mcan 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 ol an integral of a function of a parameter.
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UNIT-I

UNIT-TI

'

B.A./B.SC. Part-III

PART - 11
ABSTRACT ALGEBRA

(?I'()l'lp- Automorphisms, inncr automorphism. Automorphism of  groups and their computations
Conjugacy rglation, Normaliser, 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, S}/Jow
subgroup, Structure theorem for finite Abelian groups.v

Ring theory-Ring homomorphism. Tdeals and quoticnt rings. Ficld of quoticnts of an integral domain,
Euclidean rings, polynomial rings, Polynomials over the rational ficld. The Eisensticn criterion,
polynomial rings over commutative rings, Unique factorization domain. R unique factorisation domain
implies so is R[xi, X2 ... xn]. Modules, Submodules, Quotient modules, Homomorphism and
Isomorphism theorems. '

UNIT-II1  Definition and examples of vector spaces. Subspaces. Sum and direct sum of subspaces. Lincar span,

Lincar dependence, independence and their basic propertics. Basis. Finitc dimensional vector spaces,
Existence theorem for bases. Tnvariance of the number of clements of a basis sct. Dimension, Existence
of complementary subspace of a finite dimensional vector spacc. Dimension of sums of subspaces.
Quotient space and its dimension.

UNIT-1V  Linear transformations and their representation as matrices, The Algebra of lincar transformations, The

UNIT-V

REFER

Y—
.

U

A \
v " P I\
f{/&("/ . shabramkhans S o, Shbwent @r.p* i (Dn Asha Pow sy 00

rank nullity theorem. Change of basis. Dual space. Bidual space and natural isomorphism. Adjoint of a
lincar transformation. Eigenvalues and cigenvectors of a linear transformation. Diagonalisation.
Annihilator of a subspace. Bilincar, Quadratic and Hermitian forms. .
! 1
' Inner Product Spaces-Cauchy-Schwarz incquality. Orthogonal vectors. Orthogonal Complements.
Orthonormal sets and bases. Bessel's incquality for finite dimensional spaces. Gram-Schmidt
Orthogonalization process.’
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UNIT-1

UNIT-11

B-Ac/BoSCc Pﬂrt-l]]
PAPER - 111 - (O]’TIONAL)
(IT) DISCRETE MATHEMATICS

Sets and Propositions -

Cardinality Mathcmat' i inci
i f ical Induc i g ¢ i
i lll ' : - ) ‘ o tlon, PrmClplc ()1 mclus;l(m (md CKCIU.’HIOH,

; Ordered Sets, Languages, Phrase Struc .
Types of Gramm : . Languages, Phrase Structure Grammarg,
yp ars and Languages. Permutations. Combinations and Discrete Probability,

Relations and- i in: ; . '
S nd Fu.nctlons - Binary Relations, Equivalence Relations and Partitions, Partial Order
elations and Lattices. Chains and Antichains. Pigean Hole Principle, :

Graphs and Planar Graphs - Basic Terminology. Multigraphs. Weighted Graphs, Paths and

ganlllts. Shortest Paths. Eulerian Paths and Circuits. Travelling Salesman Problem, Planncr Graphs,
rees.

U.NIT-HI Finite 'Stute Machines - Equivalent Machines. Finite State Machines as Language Recognizers,
Analysis of Algorithms - Time Complexity. Complexity of Problems. Discrete Numeric Functions
and Generating Functions. ‘

UNIT-1V  Recurrence Relations and Recursive Algorithms - Linear Recurrence Relations with constant
coefficients. Homogeneous Solutions. Particular Solution. Total Solution. Solution by the Mecthod of
Generating Functions. Brief review of Groups and Rings.

UNIT-Y Boolean Algebras - Lattices and Algebraic Stmétures. Duality, Distributive and Complemented
Lattices. Boolean Lattices and Boolean Algebras. Boolean Functions and Expressions, Prepositional
Calculus. Design and Implementation of Digital Networks. Switching Circuits.
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