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A compact difference scheme for fractional sub-diffusion

equations with Neumann boundary conditions
QIU Min, CHENG Xiujun
(School of Science, Zhejiang Sci-Tech university, Hangzhou 310018, China)

Abstract: In this paper, a compact difference scheme is proposed for fractional sub-diffusion equations
with Neumann boundary conditions, and used to solve the equation numerically. First of all, since the
solution of this equation is not smooth when the time is 0, the L1 scheme on the non-uniform mesh is used
to discretize the temporal direction, and the compact difference scheme on the uniform mesh is used to
discretize the spatial direction, and a compact difference scheme is established. Secondly, a convergence
analysis of this scheme in the sense of two-norm is given, with discrete energy method. Finally, numerical
simulation is carried out by MATLAB to verify the effectiveness of this scheme. The results further enrich
the numerical algorithm of fractional equation.
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