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Abstract

Orthogonal polynomials on the real line, Pn(x) = xn + . . . , n ≥ 0, are fully characterized through the three-

term recurrence relation Pn+1(x) = (x − βn)Pn(x) − γnPn−1(x) , n = 0, 1, 2, . . . , with initial conditions

P−1(x) = 0, P0(x) = 1. The numbers βn, γn are commonly called the recurrence coefficients.

In this talk we shall focus on the families of orthogonal polynomials on the real line related to Stieltjes functions,

S, that satisfy a Riccati differential equation

AS′ = BS2 + CS +D , (1)

where A,B,C,D are polynomials. These are known as Laguerre-Hahn orthogonal polynomials (LHOP). Note

the special cases: the so-called classical orthogonal polynomials - the Hermite, Laguerre, Jacobi polynomials,

when B ≡ 0 and A,C such that deg(A) ≤ 2,deg(C) = 1; the semi-classical orthogonal polynomials, when

B ≡ 0 and deg(C) > 1.

The main goal is to study the so-called direct problem for LHOP: to deduce properties of the recurrence

coefficients of the orthogonal polynomials from the knowledge of the polynomials A,B,C,D involved in the

Riccati equation (1). For some families of LHOP, it is shown that the recurrence coefficients satisfy some forms

of discrete Painlevé equations.

Room Sousa Pinto

March 15, 2019 - 16:10

This seminar is supported in part by the Portuguese Foundation for Science and Technology (FCT -
Fundação para a Ciência e a Tecnologia), through CIDMA - Center for Research and Development
in Mathematics and Applications, within project UID/MAT/04106/2019.


