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Table 1 Some computed results

(x,y) (5.00,0.25) (5.00,0.55) (5.00,0.75) (5.00,0.81) (5.00,0.94)
7., (present) 0.014 255 1 -0.003 727 64 -0.014 255 1 -0.014 586 2 -0.007 704 85

(x,y) (5.00,-0.25) (5.00,0.05) (5.00,0.25) (5.00,0.31) (5.00,0.44)
7, (ref. [14]) 0.014 255 1 -0.003 727 64 -0.014 255 1 -0.014 586 2 -0.007 704 85

(x,y) (1.25,0.25) (1.25,0.55) (1.25,0.75) (1.25,0.81) (1.25,0.94)
o, (present) -0.996 608 -0.994 127 -0.996 608 -0.997 707 -0.999 689

(x,y) (1.25,-0.25) (1.25,0.05) (1.25,0.25) (1.25,0.31) (1.25,0.44)
o, (ref.[14]) -0.996 608 -0.994 127 -0.996 608 -0.997 707 -0.999 689
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Eigenfunction Expansion Method of Upper Triangular
Operator Matrix and Application to
Two-Dimensional Elasticity Problems
Based on Stress Formulation

Eburilitu, Alatancang
(School of Mathematical Sciences, Inner Mongolia University,
Hohhot 010021, P. R. China)

Abstract: The eigenfunction expansion method to solve two-dimensional (2D) elasticity prob-
lems based on stress formulation was studied. The fundamental system of partial differential e-
quations of the 2D problems was rewritten as an upper triangular differential system based on
the known results, and then the associated upper triangular operator matrix was obtained. By
further researching, the two simpler complete orthogonal systems of eigenfunctions in some
space were obtained, which belong to the two block operators arising in the operator matrix.
Then a more simple and convenient general solution for the 2D problem was given by the eigen-
function expansion method. Furthermore, it was indicated what boundary conditions for the 2D
problem can be solved by this method. Finally, the validity of the obtained results was verified

by a specific example.

Key words: eigenfunction expansion method; two-dimensional (2D) elasticity problem; upper

triangular operator matrix; general solution



