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Graduate course:

FOUNDATIONS OF MATHEMATICAL ANALYSIS

Objectives: The course offers a panoramic view of the different areas of
Mathematical Analysis (Real and Complex Function Theory, Operator Theory,
Functional Analysis, etc) illustrating its basic character and its interaction with
other areas of Mathematics.

Prerequisites: The very basics of Measure Theory, Real, Complex and
Functional Analysis.

PROGRAM
1. Measures and Lebesgue spaces.

2. Real variable techniques for convergence problems (approximation,
interpolation, maximal functions, etc.)

3. Complex variable techniques (factorization, univalent functions, normal
families, etc)

4. Functional Analysis techniques (Hilbert and Banach spaces, duality, etc.)

5. The Dirichlet problem (harmonic and subharmonic functions, Perron's
method)

6. Integral equations and elements of the spectral theory of operators.

7. Distribution Theory and Sobolev spaces.
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Comments: 1.-In the program above, the content of each chapter is not fully
developed. The concrete development will ultimately depend on the previous
background of the students. In an ideal situation, the students should be very
familiar with the basic notions of Real, Complex and Functional Analysis and
that would allow to cover the material with great depth and amplitude. In less
than ideal situations, some time must be devoted to review the basics and some
students could be even advised to take some additional course at the
undergraduate level to improve their background.

2.- In any case, not all the subjects should be necessarily fully covered in the
lectures. An important goal of the course is to train the students to write and
present mathematics in a clear and professional way. This can be achieved by
leaving some subjects to be worked by the students as individual research
projects at the end of the course. These projects, handed as written papers and
presented in front of the class in sessions that could include questions and
discussions by the instructor and the fellow students, are an important part of
the course and contribute, together with the homework assignments of
exercises, to be handed in writing and also presented on the blackboard, to the
final grade of the course.



