ON RECURRENCE RELATIONS FOR RADIAL WAVE FUNCTIONS FOR THE N-TH DIMENSIONAL OSCILLATORS AND HYDROGENLIKE ATOMS: ANALYTICAL AND NUMERICAL STUDY^∗

R. ÁLVAREZ-NODARSE^†, J. L. CARDOSO^‡, AND N. R. QUINTERO^§

Abstract. Using a general procedure for finding recurrence relations for hypergeometric functions and polynomials introduced by Cardoso et al. [J. Phys. A, 36 (2003), pp. 2055-2068] we obtain some new recurrence relations for the radial wave functions of the N-th dimensional isotropic harmonic oscillators as well as the hydrogenlike atoms. A numerical analysis of such recurrences is also presented.

Key words. wave functions, linear recurrence relations, Laguerre polynomials

AMS subject classifications. 33C45, 11B37, 81V45, 81Q99

∗Received March 11, 2004. Accepted for publication June 3, 2005. Recommended by F. Marcellán. †Departamento de Análisis Matemático, Facultad de Matemática, Universidad de Sevilla. Apdo. Postal 1160, Sevilla, E-41080, Sevilla, Spain (ran@us.es).

‡Departamento de Matemática, Universidade de Trás-os-Montes e Alto Douro. Apartado 202, 5001 - 911 Vila Real, Portugal (jluis@utad.pt).

§Dpto. Física Aplicada I, EUP, Universidad de Sevilla, c/Virgen de África 7, 41011, Sevilla, Spain (niurka@us.es).