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A Robust C'P,—P, Space-Time Finite Element
Method for Elastic Vibration Problems
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Abstract; This paper devises a robust C°P, — P, space-time finite element method for elastic vibration equations. The
temporal discretization is obtained by the C°P, DG method, and the spatial discretization is given by the P,-noncon-
forming element method, leading to a C°P, — P, space-time fully discrete scheme for the problem. Numerical results
demonstrate the robustness of the proposed method.
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Table 1 Error Ej , under P,—P5" and P,—P3™ discretization

K=h? P -P p,-pu
A h En,/. O’d_EE,n En,/. Ord—EE,h
1/8 7.222 3e-4 — 3.282 0e—4 —
100 1/10 3.758 2e-4 2.927 4 1.690 7e-4 2.972 6
1/16 9.339 3e-5 2.962 3 4.126 7e-5 3.000 4
1/20 4.801 8e-5 2.981 2 2.106 9e-4 30.126
1/8 7.855 0e—4 — 1.203 5e-3 —
10 1/10 4.054 4e-4 2.970 6 6.990 2e-4 2.435 1
1/16 9.940 8e-5 2.996 8 2.077 8e-4 2.5811
1/20 5.086 le-5 3.007 9 1.132 3e-4 2.720 4
1/8 7.938 4e-4 — 1.536 3e-3 —
10* 1/10 4.091 2e-4 2.936 7 9.761 Se-4 2.0325
1/16 1.000 3e-4 2.990 9 3.749 S5e-4 2.0357
1/20 5.112 6e-5 3.003 1 2.373 5e-4 2.049 0
1/8 7.938 4e-4 — 1.542 8e-3 —
106 1/10 4.091 Oe-4 2.970 8 9.826 le-4 2.0217
1/16 9.663 9e-4 3.070 1 3.810 Oe—4 2.0157
1/20 4.906 le-5 3.038 0 2.434 3e-4 2.007 4
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