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Abstract. In this paper, we consider numerical methods to solve the fractional advection-dispersion equa-

tion with Robin boundary condition. We propose an implicit finite difference scheme based on the shifted

Griinwald formula to discretize Riemann-Liouville fractional derivative. Existence and uniqueness of nu-

merical solutions are derived. It is proved that the implicit finite difference scheme is unconditionally sta-

ble and convergent. Finally, numerical simulations show that the method is efficient.
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Numerical results
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Tab.1 Error behaviors for implicit finite difference scheme (14) at T = 1
a=1.6 a = 1. a=1.8

At = h Max Error Error rate Max Error Error rate Max Error Error rate
1/10 7.6803x102 — 7.5388x10°2 — 7.4086x10"2 —
1/20 3.9785X10 2 0.965 3.8946X10% 0.968 3.8162x10 2 0.971
1/40 2.0287x10 2 0. 981 1.9826x10 2 0. 982 1.9389x10 2 0. 984
1/80 1.0253X102 0. 989 1.0008 %102 0.991 9.7764x103 0.992
1/160 5.1562x10 3 0.994 5.0296x10 % 0.995 4,9094x10 3 0.996
1/320 2.5861x10 3 0.997 2.5214X10°3 0.997 2.4601x10 3 0.998
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