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BEHAVIOR ANALY SIS OF UPWIND COMPACT DIFFERENCE
SCHEM ES FOR THE FULLY-DISCRETIZED
CONVECTION EQUATION

Wang Qiang Fu Dexun Ma Yanwen
(LNM, Institute of Mechanics, Academia Sinica, Beijing 100080)

ABSTRACT Based on the Fourier anadyss method, afully-discretized digperson reation is derived for a family of
high-accuracy upwind compact difference schemes by conddering one-dimengona linear convetion equation tempo-
raly discretized by the explicit multi-step Runge- Kutta algorithm. The effectsof CFL numberson the characterigtics
of these schemes, incuding disdpation and digerson errors, phase velocity and group velocity , are analyzed. The
two-dimensona aniotropy problemis discussed. Moreover , an eigenval ue analyssisperformed. Two numerica ex-
amples are used to show the high accuracy and resolution of these schemes.

KEY WORDS upwind compact difference scheme; Fourier anayss; digerson reation; group velocity.



