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A High-order Compact Difference Method for Solving the
Helmholtz Equation with Variable Wave Number

WANG Zhi, GE Yongbin

(School of Mathematics and Statisticss Ningxia University, Yinchuan 750021, China)
Abstract: [ Purposes ] The numerical calculation of Helmholtz equation for large wave number and variable wave number problem is a
subject that needs further study. The numerical methods of Helmholtz equation has important theoretical value and practical signifi-
cance. | Methods |With the help of the idea of combining the Talyor series expansions and blended compact difference, for the one-di-
mensional and two-dimensional Helmholtz equations, a sixth-order compact difference method is proposed. The scheme involves the
values of unknown functions and their first and second derivatives. In order to ensure the global accuracy of the present scheme, the
sixth-order compact difference schemes are also used for the computation of the first and second derivatives. [Findings]The scheme
has the sixth order accuracy in the case of small wave number and variable wave number, and it can still keep the accuracy above the
third order in the case of large wave number. [ Conclusions]Numerical experiments are given to show the efficiency and dependability
of the present scheme.

Keywords: Helmholtz equation with variable wave number; blended type; high accuracy; compact scheme; finite difference method
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