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A Kind of Second-order Implicit Finite Difference Methods for

Two-sided Space Fractional Partial Differential Equations Based

on the Maximum Modulus Principle

ZHU Lin, RUI Hongxing
(1. School of Mathematics and Computer Science, NingxiaUniversity, Yinchuan 750021,
2. School of Mathematics, Shandong University, Jinan 250100, China)
Abstract: Based on the maximum modulus principle, a kind of implicit finite difference schemes for two-sided

space fractional partial differential equations with variable coefficient is introdued. This kind of

schemes’
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unconditionally stable and  convergence rate O(At+h2) with fractional derivative « belonging to

[\/ﬁ —1/2,2] are proved. Numerical examples are given  to show the efficiency and the convergence rate of

presented schemes.

Key words: two-sided space fractional partial differential equations; finite difference scheme; unconditionally
stable; convergence rate
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