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Abstract

We present a finite volume method for solving the time fractional Fokker-Planck equations with
space-and-time-dependent forcing. Numerical test shows that the convergence rates for time and
for space are order 1 and order 2 respectively.
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Table 1. Convergence rate for space with a =0.2, L = 50,000
= 1. =EWSM o =0.2, L=50,000

N+1 10 20 40 80 160
max e’| 6.540 x 107 1.628 x 107 4120 x 10°* 1.078 x 10°* 3.178 x10°°
max e’ 3307 x 1073 8282 x 107 2.091 x 107 5429 x 107 1.567 x 107
Conv. rate 1.997 1.986 1.946 1.792
Table 2. Convergence rate for space with a = 0.5, L = 50,000
2. A «=0.5, L=50,000
N+1 10 20 40 80 160
max|le"] 6.874 107 1.709 x 107 4.309 x 107 L1111 x 107 3.116 107
max [le"|| 3.493x 107 8.732x 107 2.199 x 107 5638 x 107 1554 x 107
Conv. rate 2.000 1.989 1.964 1.859
Table 3. Convergence rate for space with a = 0.8, L = 50,000
#= 3. ZEWHM «=0.8, L=50,000
N+1 10 20 40 80 160
max e’ 7.113 x 107 1.767 x 107 4.435 <107 1.124 x 107 2.966 x 107
max|le”|| 3.621 x 107 9.051 x 107 2.271 x 107 5738 x 107 1.497 x 107
Conv. rate 2.000 1.995 1.984 1.939
Table 4. Convergence rate for time with o = 0.2, N = 5000
4. ZEWHEM «=0.2, N=5000
L 10 20 40 80 160
max e’ 3426 x 107 1.687 x 107 8368 x 107 4167 %107 2079107
max "], 1.656 x 10 8.174x 107 4.060 x 107 2023 %107 1.100 x 10
Conv. rate 1.019 1.100 1.005 1.002
Table 5. Convergence rate for time a = 0.5, N = 5000
5. A a=0.5, N=5000
L 10 20 40 80 160
max|le"] 2.374 x 107 1177 x 107 5.857 %107 2.922 %107 1.459 x 107
max|le”|| 1.140 x 107 5.658 x 107 2.818 x 107 1.406 x 107 7.025 x 107
Conv. rate 1.011 1.005 1.003 1.001
Table 6. Convergence rate for time with o = 0.8, N =5000
= 6. ZEWHM «=0.8, N=5000
L 10 20 40 80 160
max || 1.099 x 107 5489 %107 2.742x 107 1371 x 107 6.852x 107
max e’ | 5334%10° 2.666 x 10 1333 %107 6.662x 10 333110
Conv. rate 1.001 1.000 1.000 1.000
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