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The Wavelet Series Analysis for the Fourth-order Elliptic Differential Equation
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Abstract

In this study, the details of WSA(wavelet series analysis) have been demonstrated to solve the 4th-order elliptic differential
equation. It is clear to solve the 2nd-order elliptic differential equation with the basis function of Hat wavelet series that is used in
the previous study existed in A'-space. However, it is difficult to solve the 4th order differential equation with same basis function
of Hat wavelet series because of insufficient differentiability and integrability. To overcome this problem, the linear equations in
terms of moment and deflection have been formulated and solved sequentially that are similar to extension of Elastic Load Method
and Moment Area Method in some senses. Also, the differences and common points between the proposed method and the
meshless method are discussed in the procedure of WSA formulation. As we expect, it is easy to ascertain that the more terms of
Hat wavelet series are used, the better numerical solutions are improved. Also the solutions obtained by WSA have been compared
with the conventional FEM solutions in case of Euler beam problems with stress singularity.

Keywords : Wavelet Series Analysis, Hat Wavelet Function, H'-space, Elastic Load Method, Moment Area
Method, 4th-order Elliptic Differential Equation
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