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Abstract:

Generally speaking, the fractional differential equations (FDES) are

quite different from the integer-order differential equations. For the
former, even if the resource item and the initial/boundary value
conditions are smooth enough, the solutions of the corresponding
equations can be non-smooth. On the other hand, for the given
fractional differential equations, even if the resource item and the
initial/boundary value conditions are non-smooth in the given
domain, their solutions can be smooth enough in the same domain.
These mean that poor convergent rate may be obtained if uniform
meshes are used.

In this talk, finite difference methods with non-uniform meshes for
solving nonlinear FDEs are presented, where the non-equidistant
stepsize is non-decreasing. The rectangle formula and trapezoid
formula are proposed based on the non-uniform meshes. Combining
the above two methods, we then establish the predictor-corrector
scheme. The error and stability analysis are investigated. At last,
numerical examples are carried out to verify the theoretical analysis.
Besides, the comparisons between non-uniform and uniform meshes
are given, where the non-uniform meshes show the better

performance when dealing with the less smooth problems.
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