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Abstract

In this paper, an efficient Legendre-Galerkin approximation based on reduced order scheme for
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fourth order eigenvalue problems is presented. First, we introduce an auxiliary function to trans-
form the original problem into a second order mixed format. By introducing some suitable Sobo-
lev Spaces, the corresponding variational form is established, and its equivalence is proved if the
solution is sufficiently smooth. Secondly, based on the orthogonal property of Legendre polyno-
mials, two groups of compact basis functions are constructed, and a linear characteristic system
with sparse coefficients matrix is derived. Finally, we give two numerical examples, and the nu-
merical results show the convergence and high precision of the algorithm.
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Table 1. For different N, the first four approximate eigenvalue numerical results
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Figure 1. The error between the approximation eigenvalue
Ay (i =123 4) and the reference solution
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Table 2. For different N, the first four approximate eigenvalue numerical results
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20 80.9333737047232 336.666035116686 336.666035116688 731.925703319201
25 80.9333737196819 336.666035027880 336.666035027882 731.925702338600
30 80.9333737237369 336.666035042973 336.666035042974 731.925702359560
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Figure 2. The error between the approximation eigenvalue
/1,“v (i = 1,2,3,4) and the reference solution
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