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ABSTRACT

The identification of parameters in classical parabolic equations is an ill-posed problem
that has received considerable attention from many researchers in a variety of fields,
using different methods. In particular, the determination of diffusivity coefficients in the
one and two dimensional inverse heat conduction problem (IHCP) is a parameter
identification type of question that has been extensively explored.

In this paper, if the temperature distribution is known approximately on the entire
domain of interest, we extend the identification of diffusivity coefficients to transport
processes with long memory where the rate of diffusion is inconsistent with the classical
Brownian motion model.

We introduce a regularization technique for the approximate reconstruction of spatial,
time and fractional order varying diffusivity coefficients using the observed solutions of
the forward time fractional diffusion problem on a discrete set of points.

Basic properties and estimates associated with mollification and fractional derivatives
are stated and fractional diffusion equations are introduced.

A fully implicit unconditionally stable numerical method needed to generate the data for
the inverse problem when modeling is also described.

The numerical method is based on stable computations of Caputo partial time fractional
derivatives and second order space partial derivatives by adaptive filtered versions of
the noisy data using the method of discrete mollification.

The stabilized identification problem and the corresponding stability and error analysis
of the approximate solution are provided.

To illustrate the efficiency of the proposed identification approach, a representative
numerical example of interest is also presented and analyzed.
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