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A High-Order Compact Difference Scheme for Solving the

One Dimensional Linear Hyperbolic Equation

HAN Junru, GE Yongbin

(School of Mathematics and Statistics, Ningxia University, Yinchuan 750021, China)
Abstract: [ Purposes |Hyperbolic equations are an important class of partial differential equations. Because it is difficult to find the ex-
act solution of the problem itself, use numerical methods for solving such equations. [ Methods] Firstly, for the one dimensional line-
ar hyperbolic equation, a high-order compact difference scheme is developed by using the fourth-order compact difference formula
proposed by Kreiss in space direction and the Taylor series expansion and the truncation error correction method in time direction.
[Findings | The truncation error of this method is O(z' 4+A"). [Conclusions] Its stability criterion is determined by using Fourier a-
nalysis method. The numerical experiments are conducted and numerical results validate the stability and accuracy of the present
scheme.

Keywords: linear hyperbolic equation; padéapproximation; compactscheme; finite difference method
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