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DEPARTMENT oF MATHEMATICS
B.Sc. PART -

MATHEMATICS
SESSION :2020-21
PAPER - |
Marks: 50 ANALYSIS
Maximum Marks: -
Minimum Marks: 17 Number of Units : V
REAL ANALYSIS
UNIT - |

S;r{es of arbitrary terms, Convergence, Divergence and Oscillation. Abel's and
anchlet's test. Multiplication of series. Double series.Partial derivation and
differentiability of real valued functions of two variables. Schwarz’s and Young's
theorem. Implicit function theorem.Fourier series. Fourier expansion of piecewise
monotonic functions.
_ UNIT -1l

Riemann integral. Intergrablity 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's tests. Frullani's integral, Intagral as a function of a parameter. Continuity,

derivability and integrability of an integral of a function of a parameter.
COMPLEX ANALYSIS

UNIT -I1I
Complex numbers as ordered pairs. Geometric 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.Mobious transformations,
Fixed points, Cross ratio, Inverse points and critical mappings, Conformal
mappings.

METRIC SPACES
UNIT -1V
Definition and examples of metric spaces. Neighbourhoods, 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.
[sometry and homeomorphism. Equivalent metrics. Compactness. Sequential
compactness. Totally bounded spaces. Finite intersection property. Continuous
functions and compact sets. Connectedness, Components, Continuous functions and

\,wk« connected sets.
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siaximum Marks: 50 T ALGEBRA
Minimum Marks: 17 Number of Units : v

UNIT - |

inner automorphi
Orphismsg A :
. Sl £aCy relation iser, ComOrPhiSm groups and- thej
cquation of a finite group, Center I'B;N()rindl'sers COunling principle :nd the é?:slr
and its univers oy o " 8roup of pri o i §
.fnd its universal property, Sy P ol prime-order, Abelianizing of 5 group
for finite Abelian groups. W’s subgroup structure theorem

Giroup-A utomorphism
computations, Conjy

UNIT-I1

ling theory- Rj _
Ring theory- Ring !1011101110:,0!1 S, Ideals anq Quoti i :
an Integral Domain, Euclidean Rijp, S uotient Rings. Field of Quotients of

Rational Field. The Eisenstein Criterion
rings, Unique tactorization domain, R unié]

o UNIT-II1

Definition and examples of  vector Spaces. Subspace, § i

subspaces,  Linear span, Linear dependence in‘Zie ,dum ¥ dIFECt.Sum e
properties. Basis Finite dimensional vector spe;ces esfsrzessgethand W
invariance of the number clements of 1 basis ’set. Dimensioeoreg ’501‘ e
complementary subspace of a finite dimensional vector space Din:;n:merllce "
ot subspaces. Quotient Space and its dimensjon. . e

UNIT-1Vv
Lincar transformations and their representation as matrices. The Algebra of linear
transtormations. The rank nullity theorem. Change of basis. Duyal space, Bidual
space and natural isomorphism, Adjoint of a linear transformation, Eigenvalues and
Eigen vectors 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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18unes, Permutations,

Combrranome i Disepege Probubiliy

Relattons and Funen | IRITAL
st lanon N clions T T e
Pactial Ovder Relations and | ;:::it:i '(L‘Ilm‘m“x‘ Equivalence relations and Partig
Graphs and Nl.‘"{!'.‘...ii!‘}l]!hs - H‘I.\;‘i y |‘-at|.”s.““" Antichains, Piucnl{li:?lt- ll’i‘{mlmm'
Paths and cieeuits, \\‘llnrlbxﬁﬁ:‘.”|,\.‘ '[..:II - Simtiiclogy, Multigraphs, \,\'Ci,,|L \.“m_lplc‘
g o RO DAL Balerian Paths ang civenie - orehted graphs,
Problem. Planner praphs, 'rees, detreuits, Travelling Salesman

UNIT-111
dnite State machines - 1'guive 4
binite State machites - Vquivaleot machines, Finite sute machines g |
ceotnisers, Analvsis ol Aleorg y " ‘ achines as [ que
e Qi \. alysi x‘t \lgorithms - Time complexity. Camplox: S language
Discrete Numerie functions and Generating functions, Piekily of problems,

UNIT-1V
Recurrence Relations and Recursive Algorithms - | inear Recurrence Relat
with constant }“\‘-I'Iiu'iu'|1ls. Homogeneous solutions. Particular ‘:(:I:;ikonfh'lrm‘.]s
solutions, Solution by the method o Generating functions, Brief révicw n\l?kin'(wt::};l:

and Rings.

UNIT-V
Boolean _Algebra - Lattices and Algebraic structures. Duality. distributive and
complemented Lattices. Boolean Lattices and Boolean Algebras. Boolean functions
and expressions. Propositional Caleulus. Design and implementation of Digital

Networks, Switching Circuits,
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