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A HIGH ORDER ACCURACY DIFFERENCE SCHEME FOR THE
NONLINEARKLEIN-GORDON EQUATION WITH NEUMANN
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Abstract: This paper is devoted to the study of high-order accuracy difference methods for
the Klein-Gordon equation with Neumann boundary conditions. By using the boundary values
of three-order and five-order derivatives, the three points scheme at inside points and two points
scheme at boundary points are established respectively. The truncation error of difference scheme
is second order in time and fourth order in space. Convergence and stability of difference scheme
are analyzed by using energy estimate. Numerical results are conducted to illustrate the theoretical
results of the presented scheme in this paper.

Keywords: nonlinear Klein-Gordon equation; compact difference scheme; convergence;
stability; high order accuracy
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