The syllabus of Fourier and Real Analysis
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The course is introduction to the theory of Fourier series and transform as well
as to the theory of Lebesque integration. Fundamental ideas and rigorous proof will
be presented. Topics of the course to be covered include Fourier series, their
convergence and applications, Poisson kernel, Cesaro and Abel summability,
Plancherel formula, Poisson summation formula, measures, measurable sets and
functions, Lebesgue integral and Fubini theorem.
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After completing the course, students should:

1. Know the definition and basic (analytic) properties of Fourier series and Fourier
transform, and be able to apply them in different areas of mathematics such as ODE,
PDE, functional and integral equations, ergodic theory, geometry etc.

2. Know definition and the basic properties of the Lebesgue integration
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Introduction,
Genesis of Fourier 4 homework
Series
Definition of
Fourier Series, 4 homework
Examples,




applications to
PDE

Poisson kernel,
convolution

homework

Good kernels,
Cesaro and Abel
summability

homework

Introduction to
Hilbert and
Banach spaces

homework

Convergence of
Fourier series

homework

Application of
Fourier series to
PDE, ergodic
theory and
geometry

homework

Applications of
Fourier series to
boundary
problems of ODE

homework

Fouerier
transform and
Plancherel
formula

homework

Applications of
Foureir transform
to PDE and
Poisson
summation
formula

homework

Properties of
Fourier transform
and applications
to
integral-functional

equations

homework

Basic facts of the
sets theory

homework

Measurable sets
and Lebesque
measure

homework

Measurable
functions

homework




Lebesgue integral 4 homework

Fubini's theorem, )
] i 4 Homework/final
final review
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(Assessment methods
and Grading)

The final grade is decided as follows: 50% - Homework, 50% - Final

#H skl Text books: Stein & Shikarchi "Fourier Analysis" and Stein & Shikarchi "Real Analysis",
(Textbooks & Other . . )
) ) my translation from Russian of lecture notes by Budylin.
Reading Materials)
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(Notes)




