MAHATMA GANDHI UNIVERSITY
Ph.D. Course Work - Mathematics
Course Il — Modern Trends in Mathematics

UNIT-I
Topology and Modern Analysis
Elements of Set Theory, Countable and uncountable sets, cardinal numbers,
Cantor’s theorem, Partially ordered set, Axiom of choice, Zorn’s lemma, Metric spaces,
Open ball and open sets, Topological spaces, Bases, Sub-base, Metric topology,
Continuous function and Compact spaces.

UNIT-1I
Real and Complex Analysis
Sequence and series, Limits, Differentiability, Riemann Integral, Algebra of complex
numbers, Power series, Analytic functions, Taylor and Laurent series, Conformal mappings,
Integration in complex plane, Fundamental theorem of algebra, Maximum modulus theorem.

UNIT-I11I
Algebra and Discrete Mathematics
Goups, Subgroups, Normal subgroups, Homomorphism, Vector spaces, Subspaces, Base,
Linear Transformations, Algebra of matrices, Eigen values and eigen vectors
Graph theory: Eulerian and Hamiltonian graph, planar graph, Directed graph, Spanning tree.
UNIT-1V
Differntial and Difference Equations
First order ordinary differential equations, Singular solutions, Initial value problem of first
order ODE, General theory of homogeneous and non-homogeneous linear ODE, Fundamental
matrices, Elementary PDE, Equations solvable by direct integration, non-linear equations of first
order, Charpits method, Difference equations, Definition, Order, linear difference equations,
Existence and unigueness theorem, Solution of the equation, General solution of the
homogeneous and non-homogeneous difference equations.
UNIT-V
Measure and Probability
o Algebra, Measurable sets (events), Definition of measure and probability, Measure space

and probability space, measurable function and random variable , integral of a measurable
function and expectation of a random variable, Properties of integral (expectation),
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