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Abstract:  

In this talk we consider the stability conditions for the single-stage MUSCL-Hancock scheme: 1) 

the CFL number is (\sqrt{3}-1)/2 which admits almost 73 percent of the time step of classical 

two-stage MUSCL scheme and hence yields a considerable speed-up; 2) The preliminary TVD 

reconstruction is modified when necessary by a bound-preserving slope limiter which keeps the 

higher resolution. The application include 1d and 2d scalar problem, incompressible flow and 

nonlinear systems. Numerical examples verify the sharpness of these settings and demonstrate the 

robustness of the scheme for different type of problems  

 

References:  

[1] C. Berthon, Why the MUSCL-Hancock scheme is L1-stable, Numer. Math. 104 (1) (2006) 

27–46. 

[2] A. Harten, B. Engquist, S. Osher, S.R. Chakravarthy, Uniformly high order accurate essentially 

non-oscillatory schemes, III, J. Comput. Phys. 71 (1) (1987) 231–303. 

[3] K. Waagan, A positive MUSCL-Hancock scheme for ideal magnetohydrodynamics, J. Comput. 

Phys. 228 (23) (2009) 8609–8626. 

[4] A. Suresh, Positivity-preserving schemes in multidimensions, SIAM J. Sci. Comput. 22 (4) 

(2000) 1184–1198. 

[5] W. Tong, R. Yan, G. Chen, On a class of robust bound-preserving MUSCL-Hancock schemes, J. 

Comput. Phys., 2023, 474: 111805. 

 

                                                             
1
 School of Mathematics and Statistics, Wuhan University, Wuhan, 430072, PR China 


