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Abstract： 

Over the past few decades, there has been substantial 

interest in evolution equations that involve a 

fractional-order derivative in time, commonly known 

as subdiffusion, due to their many successful 

applications in engineering, physics, biology and 

finance. Thus, it is of paramount importance to 

develop and to analyze effcient and accurate 

numerical methods for reliably simulating such 

models. In this talk, we shall begin with the 

time-fractional diffusion equation and its application 

to model the anomalously slow diffusion. Then 

semidiscrete schemes and fully discrete schemes for 

the linear model are proposed with rigorous error 

analysis, which is optimal with respect to the sharp 

regularity estimate. Finally, we shall establish some 

qualitative properties of the numerical schemes and 

apply them to analyze the error of numerical methods 

for solving nonlinear models. 
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