ORTHOGONAL POLYNOMIALS AND RECURRENCE EQUATIONS, OPERATOR EQUATIONS AND FACTORIZATION^∗

WOLFRAM KOEPF^†

Abstract. This article surveys the classical orthogonal polynomial systems of the Hahn class, which are solutions of second-order differential, difference or q-difference equations.

Orthogonal families satisfy three-term recurrence equations. Example applications of an algorithm to determine whether a three-term recurrence equation has solutions in the Hahn class—implemented in the computer algebra system Maple—are given.

Modifications of these families, in particular associated orthogonal systems, satisfy fourth-order operator equations. A factorization of these equations leads to a solution basis.

Key words. orthogonal polynomials, Hahn class, differential equations, difference equations, q-difference equations, hypergeometric functions, factorization of operator polynomials, computer algebra, Maple

AMS subject classifications. 33C45, 33C20, 33D45, 33D15, 39A70

∗Received January 18, 2003. Accepted for publication March 04, 2003. Recommended by F. Marcellán. †Department of Mathematics, University of Kassel, Heinrich-Plett-Str. 40, D-34132 Kassel (koepf@mathematik.uni-kassel.de).