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The Numerical Method for Reconstructing Source Term in
a Time Fractional Diffusion Equation

QIU Shufang WANG Zewen ZENG Xianglong HU Bin
( School of Science East China University of Technology Nanchang Jiangxi 330013 China)

Abstract: An inverse source problem in a time fractional diffusion equation with Neumann boundary is considered.

Firstly from the method of separation of variables for solving the direct problem the inverse source problem is

turned into a Volterra integral equation of the first kind which reveals ill-posedness of the inverse problem. Second—

ly for obtaining conditional stability of the inverse problem the Volterra integral equation of the first kind is trans—

formed into a second kind Volterra integral equation by using fractional derivative then the conditional stability and

error estimate are established. Lastly from stable approximation of the fractional derivative computed by utilizing the

mollification regularization the time-dependent source term is reconstructed stably by solving the Volterra integral

equation of the second kind. Results of numerical experiments verify the effectiveness of the inversion algorithm.

Key words: ill-posed problem; time fractional equation; source inversion; regularization method; mollification method
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