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EFFECTIVE SPECTRAL GALERKIN APPR OXIMA TION FOR
SECOND-ORDER/F OUR TH-ORDER VARIABLE COEFFICIENT
PROBLEMS IN AN ELLIPTIC DOMAIN

TIAN Xiao-hong, AN Jing
(Schol of Mathematical Sciences, Guizhou Normal University, Guiyang 550025, China)

Abstract: In this paper, we propose an ecien t spectral Galerkin approximation for
second-order/fourth-order problems with variable coe cien ts in an elliptic domain. First, we
convert the initial problem into an equivalent form in polar coordinates. Subsequeltly, we establish
the weak form and corresponding discrete scheme. Secondly, we prove the existenceand uniqueness
of weak and approximate solutions, and we also o er error estimates for the second-order case.
In addition, based on the polar condition and the orthogonality of Legendre polynomials, we
construct a set of e ectiv e radial basis functions, perform a truncated Fourier expansion in the
direction of , and derive the equivalent matrix form of the discrete scheme. Finally, we provide a
large number of numerical examples, and the numerical results show the convergenceand spectral
accuracy of our algorithm .

Keyw ords: Second-order/fourth-order problems; spectral Galerkin method; error analysis;
elliptic domain
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