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Abstract

In this article, we mainly study a class of second-order nonlinear parabolic partial differential eq-
uation with one reflecting wall. By constructing an approximate form of the reflection term, we pro-
vide an approximate equation for this reflection equation, which is the penalty equation for the ref-
lection partial differential equation. In order to weaken the condition, we introduce a variational
inequality problem equivalent to the reflection problem and prove that the solution of the penalty
equation converges to the solution of the variational inequality problem. Furthermore, due to the
particularity of the approximate reflection term, the convergence rate of the solution is given. And
the accuracy of the reflection equation solution can be controlled by adjusting the parameters in
the penalty equation.
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