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Numerical Methods of Inverse Problem of Boundary Value

Determination of Heat Equation
CHEN Fenglei' \MA Zhengyi'"*
(1. School of Science, Zhejiang Sci-Tech University, Hangzhou 310018, China; 2. Institute
of Engineering and Design, Zhejiang Lishui University, Lishui 323000, China)

Abstract: In this paper, a direct difference method and a collocation method are applied to solve an
inverse problem of boundary value determination of heat equation. The direct difference method adopts the
Euler backward difference scheme. The collocation method first formulates the inverse problem to a quasi-
solution problem and then uses base function of Lagrange interpolation to construct finite dimension
approximation. In this way, the original problem is turned into solution of a system of algebraic equations.
Finally, regularization method is used to solve. Numerical result shows that the inversion result of direct
difference method presents strong fluctuation at the left end of interval, while the collocation method can
recover the left boundary value on the whole and is easy to obtain higher precision by choosing appropriate
numerical format of the direct problem.

Key words: inverse problem of boundary value determination; direct difference method; collocation

method; regularization; Lagrange interpolation
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