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We propose new computational schemes, algorithms and programs
of the finite element method for solving elliptic multidimensional bound-
ary value problems in a polyhedral d-dimensional domain.

To reduce the boundary value problems to an algebraic one, the de-
sired solution is sought as an expansion over the basis of piecewise poly-
nomial functions constructed by joining Hermite interpolation polyno-
mials and their derivatives at the boundaries of adjacent finite elements
in the form of d-dimensional parallelepipeds.

The performance of the developed finite element schemes, algo-
rithms and programs is demonstrated by solving benchmark bound-
ary value problems for the five-dimensional harmonic oscillator used in
the collective model of atomic nuclei. Calculations of the spectrum,
quadrupole momentum and electric transitions of 154Gd and 238U iso-
topes is discussed.

This talk is based on [1]–[3].
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