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Abstract

A symbolic-numerical algorithm for evaluating with the given accuracy the oblate
angular spheroidal functions and corresponding eigenvalues which depend on the pa-
rameter, their derivatives with respect to the parameter and matrix elements is pre-
sented. These matrix elements are given by integrals over the angular variable be-
tween the oblate angular spheroidal functions depending on the radial variable as a
parameter and their derivatives with respect to the parameter. Asymptotic solutions
in spherical and cylindrical coordinate systems are presented. It provides an appro-
priate approximation by a finite number of the radial equations that corresponds to
approximate separation of variables. The efficiency and accuracy of the algorithm and
of the numerical scheme derived are confirmed by computations of eigenenergies and
eigenfunctions for the low-exited states of a hydrogen atom in the uniform magnetic
field and comparison with known data.



