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Simultaneously inverting the convection velocity and source function of
convection-diffusion equations by using the Tikhonov regularization method

ZHOU Zi-Rong , YANG Liu, WANG Qing-Yan
(College of Mathematics and Physics, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: In this paper, given additionally two observation data, the inverse problem of simultaneously
inverting the convection velocity and source function of the convection diffusion equations is studied.
The original problem belongs to a class of convection-diffusion equations with non-zero initial value.
First, by transforming the information of the initial value into a source function and then combining it
with the source function, we transform the original problem into a convection-diffusion problem with
homogeneous conditions. Further, to handle the ill-posedness of the new problem, we construct the cor-
responding minimization objective functional by using the Tikhonov regularization method, and the ex-
istence and necessary conditions for the optimal solution are discussed. Finally, for the special case of
small terminal time, the uniqueness and stability of the optimal solution are obtained.

Keywords: Convection-diffusion equation; Inverse problem; Source function; Tikhonov regularization
method
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