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Abstract

In this article, the one-dimensional time fractional diffusion equation is solved by a numerical
scheme which is constructed by the L1-formula of approximating the Caputo fractional derivative
and a cubic finite volume element method. The cubic finite volume element method is based on the
optimal stress points dual partition, and the trial function space of piecewise cubic Lagrange inter-
polation and the test function space of piecewise constant. The L2-norm error estimate of fourth
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order convergence in space and 2-o order convergence in time is proved. Numerical experiments
are given to verify the effectiveness of the theoretical analysis results and the proposed scheme.
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Table 1. Numerical results with o =0.2 for the example that calculated by using the scheme

F 1. Hlla=020, AEITEEMNMNBESR

h(r=0.5e-4) =), Rate, T (h=05e-4) ¥ =], Rate,
1/20 7.6912e—07 — 1/75 1.4774e—06 —
1/25 3.1578e—07 3.9894 1/80 1.3161e-06 1.7913
1/30 1.5251e-07 3.9919 1/90 1.0642e—-06 1.8042
1/35 8.2416e—08 3.9925 1/200 2.5343e-07 1.7969
Table 2. Numerical results with o =0.5 for the example that calculated by using the scheme
F2. ZHlla =050, ARAMTEEANKESR
h(7=025¢e-4) e =], Rate, T (h=05e-4) o =], Rate,
1/20 7.6346e—07 — 1/75 1.2441e-05 —
1/25 3.1362e—07 3.9870 1/80 1.1296e—-05 1.4955
1/30 1.5162e-07 3.9865 1/95 8.7392e—-06 1.4936
1/35 8.2067e—08 3.9820 1/250 2.0529e-06 1.4971
Table 3. Numerical results with o =0.8 for the example that calculated by using the scheme
3. ZHlla =088, BERAMTEELNKESR
h(r=0.015e-4) - Rate, r (h=05e-4) o =], Rate,
1/20 1.1895¢-05 — 1/75 7.6119¢-05 —
1/25 2.3858e—06 3.9624 1/80 7.0473e—05 1.1941
1/30 7.6174e—07 3.9685 1/95 5.7340e—-05 1.2001
1/35 3.1550e—07 3.9502 1/250 1.7946e—-05 1.2005
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