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Objective: To study the analytic properties of real functions and sequences, including convergence and
limits of sequences of real numbers, the calculus of the real numbers, study measures whose main
applications are in the foundations of the Lebesgue integral.

Prerequisites: Set theory, algebra of functions and sequence & series of Real and Complex numbers.

COURSE OF CONTENTS
UNIT |
The Riemann-Stieltjes Integral, Definition and existence of the integral, properties of the
integral, integration and differentiation, integration of vector-valued functions, rectifiable
curves.

UNIT I

Rearrangements of terms of a series, Riemann theorem, Sequences and Series of Functions,
pointwise and uniform convergence, Cauchy criterion for uniform convergence, Weiestrass
M-test, uniform convergence and continuity, uniform convergence and integration, Uniform
convergence and differentiation, equicontinuous families of functions, the Stone-Weierstrass
Theorem, uniform convergence and Riemann-Stieltjes integral, Abels test for uniform
convergence, Dirichlet's test for uniform convergence, power series, Abel's theorem.

UNIT I

Lebesgue outer measure, Measurable sets, Measurable functions, Borel and Lebesgue
measurability, non measurable sets, Littlewoods three principles, non Borel measurable set,
Lebesgue integral of a bounded function over a set of finite measure, the integral of a
nonnegative function, the general Lebesgue integral.

UNIT IV
Measure space, Measurable functions, Integration, General convergence theorems, signed
measure, product measure, inner measure.

UNIT V
L" spaces, convex functions, Jensen’s Inequality, Minkowski and Holder inequalities,
convergence and completeness of L°, approximations in L".
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