COURSE NAME: ADVANCED REAL ANALYSIS
COURSE CODE: MAT-502
SYLLABUS
Real number System
Finite and infinite sets, Natural numbers and Induction Principle, Countable and Uncountable
sets, Cardinality, Integers, Rational Numbers, Ordered Field, Complete Ordered Field, Real
Numbers, Dedekind Cuts.Sequences, limit point of sequences, limit-inferior and superior,
convergent sequences, Cauchy’s General principle of convergence, positive term series,
Cauchy’s root test, D’Alembert Ratio test, Raabe’s test, series with arbitrary terms
Rearrangements of Terms of a Series, limit, Continuity, Uniform Continuity, Derivative,
Darbaux;’s theorem, Rolle’s theorem, Lagrange’s mean Value Theorem, Cauchy’s mean Value
Theorem.
Riemann Integral
Refinement of partitions, Conditions of Integrability, Riemann Sums and Riemann Integral,
Fundamental theorem, Improper Integrals. Monotonic Functions, Definition and Existence of
Riemann-Stieltjes Integral, Improper Integral.
Uniform Convergence and Lebegue Integral
Pointwise Convergence, Uniform Convergence on Interval, Cauchy’s Criterion for Uniform
Convergence, Test for Uniform Convergence, Test for Uniform Convergence of Series,
Weierstrass M-test, Abel’s and Dirichlet’s test, Properties of Uniform Convergence, Uniform
convergence and integrity. Measurable sets, Borel sets, Lebegue Integral, Comparison with
Riemann Integral for unbounded sets.
Metric Spaces
Definition and Examples of Metric Spaces, Definition and Examples of Metric Spaces, open
sphere and closed sphere, Neighbourhoods, open sets and closed sets, limit points and Boundary
points, subspace of metric sp[ace and Product of Metric space Bases, Convergent sequence,
Cauchy sequence, Complete spaces, Dense sets and seperable spaces, Baire’s Category theorem,
Continuity, Uniform continuity, Homeomorphism, Compact spaces and sets, sequential
compactness, Finite Intersection Property, Seperated Sets, Disconnected and Connected sets,
Fixed point theorem, Contraction, Lipschitzian Map, Non-expansive Maps, Contractive Maps,
Continuation Methods for Contractive and Non-expansive Mappings, Banach Contraction
Principle.
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