
Proposal: LTCC Basic course

Title: Orthogonal Polynomials and Special Functions

Basic Details:

Core audience: This is a 10h course intended for Students working in applied analysis with
interests in: integrable systems, mathematical physics, spectral theory of operators, approxi-
mation theory, random matrix theory as well as some aspects of computational and numerical
methods.

Course format: Extended.

Course Description:

Keywords: orthogonal polynomials, special functions, moment problem, recurrence relations,
Jacobi operators.

Syllabus

The course aims to introduce the main ideas and methods of the modern theory of orthogonal
polynomials, covering the following topics, together with examples of a variety of applications
(including number theory, random matrices and probability):

– Brief introduction to special functions: from Gamma function to the (generalised) hy-
pergeometric functions, their characterisations from different viewpoints.

– General theory of orthogonal polynomials (OPs): definition of orthogonal polynomials
including some basic notions from the theory of measure and integration; determinant
representation and the Hankel determinants, existence and uniqueness; recurrence rela-
tions and the Christoffel-Darboux identities; study of algebraic, analytic and probabilistic
properties of the zeros of an orthogonal polynomial sequence; OPs and the spectral ana-
lysis of linear operators including Jacobi operators; the Stieltjes transform and continued
fractions as well as Padé approximation.

– Special families of orthogonal polynomials: the classical polynomials of Hermite, La-
guerre, Jacobi and Bessel; semiclassical polynomials and the connection with Painlevé
equations; families of discrete OPs (of classical and semiclassical type).

– A brief introduction to the multiple orthogonal polynomials and discussion on some
examples and applications.
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Format

• Electronic lecture notes

• Necessary support facilities: none

• Necessary software requirements for computing facilities: None

• Lecture/tutorial or discussion hour split: 8/2. Part of each 2-hour session will be set aside
to discuss issues arising from the current lecture or from the problems and/or reading set the
previous week.

Lecturer Details

Lecturer : Ana F Loureiro

Home institution : University of Kent

e-mail : a.loureiro@kent.ac.uk

telephone number: 01227 823867
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