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Abstract

In this paper, we put forward an efficient spectral element method for a class of second order el-
liptic interface problem with variable coefficients in a circular region. Firstly, because of the po-
larity transformation, pole condition and fourier basis function expansion, the original problem
resolve into a succession of independent one-dimensional second-order problems about radial
variables. Furthermore, the weak form and relevant discrete scheme are established. Secondly,
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according to the regularity of variable coefficients, we construct a spectral element method based
on piecewise high-order polynomial approximation, and then by taking advantage of the ortho-
gonal property of Legendre polynomials, we construct a set of appropriate basis functions, so that
the coefficient matrix in the discrete scheme is sparse diagonal matrix in the case that the variable
coefficients are piecewise polynomials. Finally, some numerical examples are presented, and the
numerical results show that the proposed algorithm is convergent and high-precision.
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Table 1. Error outcome between numerical solution and approximate solution for diverse N and M

F 1. HEAER VA ME, BEMRSIEUEZERIRESR

N M=4 M=38 M=12 M=16

20 3.1136e—-04 1.8268¢—08 1.8769¢-07 6.7240e—04
25 3.8403e-04 1.9285e—08 1.9873e—14 1.0750e-08
30 4.1052e—04 1.9436e—08 1.9554e-13 8.7985e—15
35 4.1779e—04 1.8569¢—08 2.0101e-13 1.1102e-15
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Figure 1. Graphics of numerical solution (left) and approximate solutions (right) for N=30 and M = 12
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Figure 2. Error Graphics between the numerical solution and the approximate solution when N =30, M = 10 (left) and N =
40, M =20 (right)
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