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Abstract

This paper studies the eigenvalue problem of adaptive discontinuous finite element method (fem).
We derive the corresponding discrete format and give the posterior error estimators of the eigen-
values. By constructing auxiliary bubble functions and lifting operators, we prove the reliability
and validity of the posterior error estimator. In addition, we verify the robustness of the posterior
error estimator under the adaptive grid through numerical experiments.
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Table 1. The adaptive results by using the P1 element with initial meshes h = 1/8
= 1. RAVERIE h=1/8 —RTHERNER

Domain ref k dof A Error
1 1152 0.182990767525793 —0.001906271534182
5 3324 0.182973954000749 —0.000737187186949
Q, 0.182964362611 10 9846 0.182967388414938 —0.000230594919086
15 32388 0.182965251347290 —0.000073924569877
20 101190 0.182964554908930 —0.000024031543177
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Continued
Domain ref k dof Ao Error
1 384 0.253556274724143 —0.008407894740894
5 1260 0.253437841254342 —0.002853604209954
Q 0.253398187247910 10 4236 0.253409067016017 —0.000852962866167
15 12216 0.253400793229426 —0.000272120513436
19 32178 0.253398503178599 —0.000087819423518
kr
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10* 10°

Number of degrees of fressdom

Figure 1. Adaptive refifined mesh and the error curves on Q, with initial mesh 4 =1/8 using the P1 element

B 1. Q, REFIERAG h=1/8 —R T E5E R Sig st E

Error of the 1st eigenvalue

107

—&— the Ist eigenvalue error

—— the a posteriori estimator

108 H Exrror on uniform mesh with slope —0.89
— — — The line with slope —1

10° 10*
Number of degrees of fressdom

Figure 2. Adaptive refifined mesh and the error curves on € with initial mesh /4 =1/8 using the P1 element
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