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Abstract： 

The fractional diffusion equation is 

discretized by an implicit finite 

difference scheme with the shifted 

Grunwald formula, which is 

unconditionally stable. The coefficient 

matrix is a sum of a scaled identity 

matrix and two diagonal-times-Toeplitz 

matrices. Standard circulant 

preconditioners may not work well for 

such Toeplitz-like matrices. In the talk, 

we consider the approximate inverse 

preconditioners. Theoretical results 

show that the spectra of the resulting 

preconditioned matrices are clustered 

around one. Numerical examples are 

given to demonstrate the effectiveness of 

the proposed preconditioner. 
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