ORTHOGONALITY OF JACOBI POLYNOMIALS WITH GENERAL PARAMETERS^∗

A.B.J. KUIJLAARS^†, A. MARTíNEZ-FINKELSHTEIN^‡, AND R. ORIVE^§

Abstract. In this paper we study the orthogonality conditions satisfied by Jacobi polynomials P^{(α,β)}_n when the parameters α and β are not necessarily > −1. We establish orthogonality on a generic closed contour on a Riemann surface. Depending on the parameters, this leads to either full orthogonality conditions on a single contour in the plane, or to multiple orthogonality conditions on a number of contours in the plane. In all cases we show that the orthogonality conditions characterize the Jacobi polynomial P^{(α,β)}_n of degree n up to a constant factor.

Key words. Jacobi polynomials, orthogonality, Rodrigues formula, zeros.

AMS subject classifications. 33C45.

∗Received November 30, 2002. Accepted for publication May 10, 2003. Communicated by F. Marcellán. †Department of Mathematics, Katholieke Universiteit Leuven (BELGIUM), corresponding author, email:

arno@wis.kuleuven.ac.be.

‡University of Almería and Instituto Carlos I de Física Teórica y Computacional, Granada University (SPAIN), email: andrei@ual.es.

§University of La Laguna, Canary Islands (SPAIN), email: rorive@ull.es.