DUALITY OF q-POLYNOMIALS, ORTHOGONAL ON COUNTABLE SETS OF POINTS^∗

N. M. ATAKISHIYEV^† AND U. KLIMYK^‡

Abstract. We review properties of q-orthogonal polynomials, related to their orthogonality, duality and connection with the theory of symmetric (self-adjoint) operators, represented by a Jacobi matrix. In particular, we show how one can naturally interpret the duality of families of polynomials, orthogonal on countable sets of points. In order to obtain orthogonality relations for dual sets of polynomials, we propose to use two symmetric (self-adjoint) operators, representable (in some distinct bases) by Jacobi matrices. To illustrate applications of this approach, we apply it to several pairs of dual families of q-polynomials, orthogonal on countable sets, from the q-Askey scheme. For each such pair, the corresponding operators, representable by Jacobi matrices, are explicitly given. These operators are employed in order to find explicitly sets of points, on which the polynomials are orthogonal, and orthogonality relations for them.

Key words. q-orthogonal polynomials, duality, Jacobi matrix, orthogonality relations

AMS subject classifications. 33D80; 33D45; 17B37

∗Received December 1, 2004. Accepted for publication April 4, 2005. Recommended by R. Álvarez-Nodarse. †Instituto de Matemáticas, UNAM, CP 62210 Cuernavaca, Morelos, México (natig@matcuer.unam.mx). ‡Bogolyubov Institute for Theoretical Physics, 03143 Kiev, Ukraine (aklimyk@bitp.kiev.ua).