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Abstract: The author presents spectral algorithms based on the Legendre Galerkin method for

direct solution of sixth order elliptic differential equations subject to homogeneous and non ho-

mogeneous boundary conditions. This leads to discrete systems with specially structured matrices

that can be efficiently inverted. Direct solution algorithms based on tensor matrix algebra for

homogeneous problems in two dimensions are also discussed.
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1 Motivation: in which area appear the problem

• Modeling of many practical problems in Mechanics and other areas of Mathematical Physics

require solutions of elliptic equations.

• Sixth order elliptic differential equations are known to arise Astophysics: the narrow con-

vecting , The authors layers bounded by stable layers, which are believed to surround A–type

stars, maybe modelled by sixth order boundary value problems.

2 Some literature

• There is no so much results concerning numerical methods for Sixth order elliptic differential

equations.

• There is some results concerning existence and uniqueness of the solutions of Sixth order

elliptic differential equations.
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