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Finite difference approximation for one-dimensional Riesz fractional
diffusion equation with fractional boundary condition

LIU Tao-Hua', HOU Mu-Zhou*
(1. College of Mathematics and Computing Science, Hunan University of Science and Technology. Xiangtan 411201, China;
2. School of Mathematics and Statistics, Central South University, Changsha 410083, China )

Abstract: In this paper, we examine a numerical method to solve a one-dimensional Riesz fractional dif-
fusion equation with fractional boundary condition. In order to propose an implicit finite difference meth-
od, we use the fractional centered derivative approach to approximate the Riesz fractional derivative and
use the standard Griinwald-Letnikov fractional order operator to discrete the Riemann-Liouville fraction-
al derivative in fractional boundary condition. Then we discuss the existence and uniqueness of solution
for the method. The stability, consistency and convergence of the method are also established. Finally, a
numerical experiment is proposed to show the effectiveness of the method.
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Fig. 1 Numerical result
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