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REQUIREMENTS (SUBJECTS THAT ARE ASSUMED TO BE KNOWN)

The course Real and Complex Analysis of this master's program or, as a complementary background, Complex
Analysis and Measure Theory in undergraduate courses

OBJECTIVES

Master the techniques and basic ideas in the study of orthogonal polynomials.

Master the applications of orthogonal polynomials.

Learn about different models of orthogonality.

Master the fundamentals of rational approximation.

Learn different models of rational approximation and its applications

Learn about the basic techniques and ideas used in the geometric theory of functions and its applications

DESCRIPTION OF CONTENTS: PROGRAMME

1- Orthogonal polynomials.

a) Standard orthogonality. Analytic properties of orthogonal polynomials on the real line. Zeros
and asymptotic properties

of orthogonal polynomials. Spectral properties of differential operators and integrable systems.

b) Ortogonality with respect to a measure supported on the unit circle. Szegé's theory and its
generalizations.

Applications in signal theory and linear prediction

C) Other models of orthogonality: Sobolev, matrix, multiple, multivariate.
2- Rational approximation.

a) Padé approximation. Applications.

b) Hermite-Padé approximation. Applications.

C) Fourier-Padé approximation. Applications.

3- Geométrica theory of functions.

a) Poincaré metrics and elementary properties.

b) Liouville type theorems.

C) Bounds on the increase of holomorphic functions. Applications.

LEARNING ACTIVITIES AND METHODOLOGY

Magister classes where the theory is presented (1.4 ECTS). The students will receive course notes on the sifferent
subjects treated during the course and will have at their disposal reference textbooks to further deapen in the theory.

Another 1.4 ECTS will be dedicated to tutorized activity. Exercises, problems, presentation of part of the material by
the students for the whole class.

The remaining 3.2 ECTS are or autonomous study of the material xposed in class as well as some complementaru
topics.

ASSESSMENT SYSTEM
Oral expositions and solution of problems during the course (80%). Final oral or written exam (20%).
This methodology will me implemented if the lectures are either the synchronous and interactive online modality
through Blackboard Collaborate or presential. It will depend on the decision of the university in the framework of the
response to COVID pandemia
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% end-of-term-examination: 20
% of continuous assessment (assigments, laboratory, practicals...): 80
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