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A Fully Diagonalized Legendre Rational Spectral Method
for Solving Fourth Order Equations

LI Shan, LI Qiaoling
(College of Science, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: A fully diagonalized Legendre rational spectral method for solving fourth order elliptic
equations on the half line was proposed. Some Sobolev orthogonal Legendre rational basis functions
were constructed which leaded to the diagonalization of discrete systems. Accordingly, both the exact
solutions and the approximate solutions could be represented as infinite and truncated Fourier series.

Numerical results demonstrate the effectiveness and the spectral accuracy
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Fig.1 Errors of scheme (16) with exponential decay function
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