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Abstract

In this paper, the second-order finite difference scheme is applied for the numerical solution of
the two-dimensional semi-linear parabolic equations with Dirichlet boundary conditions. We
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construct the differentiation matrix of two-dimensional Laplacian operator by Kronecker product.
The time discretization method is chosen as Crank-Nicolson method. In every time level we solve
the nonlinear algebraic equations by Picard iteration method. The fast discrete Sine transform is
applied in the process of implementation. The major feature of the proposed method is that the
memory requirement and CPU time are reduced obviously. Numerical examples show that the
proposed method can better capture the blow up phenomenon of the solution.
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Figure 1. The numerical simulation results of case 1 when t=2, t=6.5, t=7.01
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Figure 2. The numerical simulation results of case 2 when t=0.3, t=1, t=4.89
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Figure 3. The numerical simulation results of case 3when t=2, t=4.4, t=5.96
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