FACTORIZATION OF THE HYPERGEOMETRIC-TYPE DIFFERENCE EQUATION ON THE UNIFORM LATTICE^∗

R. ALVAREZ-NODARSE^†, N. M. ATAKISHIYEV^‡, AND R. S. COSTAS-SANTOS^§

Abstract. We discuss factorization of the hypergeometric-type difference equations on the uniform lattices and show how one can construct a dynamical algebra, which corresponds to each of these equations. Some examples are exhibited, in particular, we show that several models of discrete harmonic oscillators, previously considered in a number of publications, can be treated in a unified form.

Key words. discrete polynomials, factorization method, discrete oscillators

AMS subject classifications. 33C45, 33C90, 39A13

∗Received June 16, 2003. Accepted for publication April 22, 2004. Recommended by F. Marcellán. †Departamento de Análisis Matemático, Universidad de Sevilla, Apdo. 1160, 41080-Sevilla, Spain (ran@us.es).

‡Instituto de Matemáticas, UNAM, Apartado Postal 273-3, C.P. 62210 Cuernavaca, Morelos, México (natig@matcuer.unam.mx).

§Departamento de Matemáticas, E.P.S., Universidad Carlos III de Madrid, Ave. Universidad 30, E-28911, Leganés, Madrid, Spain (rcostas@math.uc3m.es).