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MONOTONICITY-PRESERVING SCHEMES WITH HIGH ORDER ACCURACY
NEAR EXTREMA

LI Li, LI Xinliang

State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China

Abstract A new class of monotonicity-preserving schemes for the numerical solution of conservation laws is
presented. The interface value in these schemes is obtained by limiting high order interpolation. The accuracy is
extended to forth order near extrema, which could precisely simulate problems with adjacent extreme points. As
aresult, a class of schemes with high order accuracy around extrema and monotonicity-preserving property near
discontinuity is constructed. The suitability and accuracy of this new scheme has been tested through a set of
one-dimensional, two-dimensional and three-dimensional tests, including the one-dimensional Shu-Osher
problem , the two-dimensional double Mach reflection, and the three-dimensional direct numerical simulation of
decaying compressible isotropic turbulence. All numerical tests show that, the new scheme has robust
shock-capturing capability and high resolution for the small-scale waves due to fewer numerical dispersion and

dissipation errors.

Key words monotonicity-preserving, shock-capture , extreme points, high resolution
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