Q−CLASSICAL ORTHOGONAL POLYNOMIALS:

A VERY CLASSICAL APPROACH^∗

F. MARCELLÁN^† AND J.C. MEDEM^‡

Abstract. The q−classical orthogonal polynomials defined by Hahn satisfy a Sturm-Liouville type equation in geometric differences. Working with this, we classify the q−classical polynomials in twelve families according to the zeros of the polynomial coefficients of the equation and the behavior concerning to q^{−1} . We determine a q−analogue of the weight function for the twelve families, and we give a representation of its orthogonality relation and its q−integral. We describe this representation in some normal and special cases (indeterminate moment problem and finite orthogonal sequences). Finally, the Sturm-Liouville type equation allows us to establish the correspondence between this classification and the Askey Scheme.

Key words. orthogonal q−polynomials, classical polynomials.

AMS subject classifications. 33D25.

∗Received November 1, 1998. Accepted for publication December 1, 1999. Recommended by R. Álvarez- Nodarse. This work has been partially supported by the Spanish Dirección General de Enseñanza Superior (DGES) grant PB-96-0120-C03-01 (F. M.).

† Departamento de Matemáticas. Universidad Carlos III de Madrid. Ave. Universidad 30, 28911, Leganés, Madrid, Spain. (pacomarc@ing.uc3m.es)

‡ Departamento de Análisis Matemático. Universidad de Sevilla. Apdo. 1160, 41080, Sevilla, Spain. (jcme-

dem@cica.es)