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Inversion of Radiation Coefficient in Nonlinear Parabolic
Equation Based on Terminal Observation Condition
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(School of Mathematics and Physics,LLanzhou Jiaotong University. LLanzhou 730070, China)

Abstract: This article studies the inversion problem of reconstructing the radiation coefficient of a nonlinear heat con-
duction equation using terminal observation data. Different from the general parabolic equations, the nonlinear heat
conduction equation not only has a nonlinear source term,but also boundary is nonlinear. Based on the optimal con-
trol framework, the original problem is first transformed into an optimization problem,and the existence and necessa-
ry conditions of the control functional minimum value are proved. Since the optimal control problem is generally non
-convex and lacks global uniqueness.which is common in optimization control problems, this article proves that the
solution is locally unique. Finally, the stability analysis of the solution is given. It should be pointed out that,in gener-
al, parameter identification is a nonlinear inverse problem,even if the basic equation is a linear equation. The increase
of the complexity of the model,on the other hand, will bring greater difficulties to the corresponding analysis. There-
fore, the nonlinear degree of the inverse problem P is,in a sense,higher than that of those controlled by linear equa-

tions,and in terms of complexity.
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