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High Resolution Schemes and the Entropy Condition
Stanley Osher1, Sukumar Chakravarthy2•Institutions (2)
University of California1, Rockwell Automation2

01 Oct 1984-SIAM Journal on Numerical Analysis (Springer, Berlin, Heidelberg)-Vol. 21, Iss: 5, pp 104-133

TL;DR: In this article, a systematic procedure for constructing semidiscrete, second order accurate, variation diminishing, five-point band width, approximations to scalar conservation laws is presented.
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View 20 related papersAbstract: A systematic procedure for constructing semidiscrete, second order accurate, variation diminishing, five-point band width, approximations to scalar conservation laws, is presented. These schemes are constructed to also satisfy a single discrete entropy inequality. Thus, in the convex flux case, we prove convergence to the unique physically correct solution. For hyperbolic systems of conservation laws, we formally use this construction to extend the first author’s first order accurate scheme, and show (under some minor technical hypotheses) that limit solutions satisfy an entropy inequality. Results concerning discrete shocks, a maximum principle, and maximal order of accuracy are obtained. Numerical applications are also presented.
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University of Valencia1, Max Planck Society2

15 Dec 1999-Living Reviews in Relativity
TL;DR: This review is concerned with a discussion of numerical methods for the solution of the equations of special relativistic hydrodynamics (SRHD), and particular emphasis is put on a comprehensive review of the application of high-resolution shock-capturing methods in SRHD.
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Abstract: This review is concerned with a discussion of numerical methods for the solution of the equations of special relativistic hydrodynamics (SRHD). Particular emphasis is put on a comprehensive review of the application of high-resolution shock-capturing methods in SRHD. Results obtained with different numerical SRHD methods are compared, and two astrophysical applications of SRHD flows are discussed. An evaluation of the various numerical methods is given and future developments are analyzed.
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01 Feb 1985-Journal of Computational Physics
TL;DR: In this paper, a new implicit unconditionally stable high resolution total variation diminishing (TVD) scheme was proposed for steady state calculations, which is a member of a one parameter family of explicit and implicit second order accurate schemes developed by Harten for the computation of weak solutions of hyperbolic conservation laws.
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Chi-Wang Shu

01 Jul 1987-Mathematics of Computation
TL;DR: The authors decrit une procedure permettant d'obtenir des schemas reduisant la variation totale for l'approximation des lois de conservation avec une grande precision meme aux points critiques.
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Abstract: On decrit une procedure permettant d'obtenir des schemas reduisant la variation totale pour l'approximation des lois de conservation avec une grande precision meme aux points critiques. On traite des exemples numeriques
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University of Massachusetts Dartmouth1, University of Washington2, Brown University3

01 Mar 2009-Journal of Scientific Computing
TL;DR: The development of SSP methods and the connections between the timestep restrictions for strong stability preservation and contractivity are described and optimal explicit and implicit SSP Runge–Kutta and multistep methods are reviewed.
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Abstract: Strong stability preserving (SSP) high order time discretizations were developed to ensure nonlinear stability properties necessary in the numerical solution of hyperbolic partial differential equations with discontinuous solutions SSP methods preserve the strong stability properties--in any norm, seminorm or convex functional--of the spatial discretization coupled with first order Euler time stepping This paper describes the development of SSP methods and the connections between the timestep restrictions for strong stability preservation and contractivity Numerical examples demonstrate that common linearly stable but not strong stability preserving time discretizations may lead to violation of important boundedness properties, whereas SSP methods guarantee the desired properties provided only that these properties are satisfied with forward Euler timestepping We review optimal explicit and implicit SSP Runge---Kutta and multistep methods, for linear and nonlinear problems We also discuss the SSP properties of spectral deferred correction methods
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Xiangxiong Zhang1, Chi-Wang Shu1•Institutions (1)
Brown University1

08 Oct 2011-Proceedings of The Royal Society A: Mathematical, Physical and Engineering Sciences
TL;DR: This paper presents a simpler implementation of genuinely high-order accurate finite volume and discontinuous Galerkin schemes satisfying a strict maximum principle for scalar conservation laws, which will result in a significant reduction of computational cost especially for weighted essentially non-oscillatory finite-volume schemes.
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Abstract: In an earlier study (Zhang & Shu 2010 b J. Comput. Phys. 229 , 3091–3120 ([doi:10.1016/j.jcp.2009.12.030][1])), genuinely high-order accurate finite volume and discontinuous Galerkin schemes satisfying a strict maximum principle for scalar conservation laws were developed. The main advantages of such schemes are their provable high-order accuracy and their easiness for generalization to multi-dimensions for arbitrarily high-order schemes on structured and unstructured meshes. The same idea can be used to construct high-order schemes preserving the positivity of certain physical quantities, such as density and pressure for compressible Euler equations, water height for shallow water equations and density for Vlasov–Boltzmann transport equations. These schemes have been applied in computational fluid dynamics, computational astronomy and astrophysics, plasma simulation, population models and traffic flow models. In this paper, we first review the main ideas of these maximum-principle-satisfying and positivity-preserving high-order schemes, then present a simpler implementation which will result in a significant reduction of computational cost especially for weighted essentially non-oscillatory finite-volume schemes.

 [1]: http://dx.doi.org/10.1016/j.jcp.2009.12.030
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01 Aug 1997-Journal of Computational Physics
TL;DR: In this article, it is shown that these features can be obtained by constructing a matrix with a certain property U, i.e., property U is a property of the solution of the Riemann problem.

...read moreread less


Go to Paper 
8,174 citations



Save
Cite
Share





Journal Article•DOI•
Towards the ultimate conservative difference scheme V. A second-order sequel to Godunov's method
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B. van Leer

01 Jul 1979-Journal of Computational Physics
TL;DR: In this article, a second-order extension of the Lagrangean method is proposed to integrate the equations of ideal compressible flow, which is based on the integral conservation laws and is dissipative, so that it can be used across shocks.
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TL;DR: This work recognizes the need for additional dissipation in any higher-order Godunov method of this type, and introduces it in such a way so as not to degrade the quality of the results.

...read moreread less


Full-textGo to Paper 
3,892 citations



Save
Cite
Share






Difference methods for initial-value problems
[...]


Robert D. Richtmyer, K. W. Morton

01 Jan 1967TL;DR: In this article, differentielles and stabilite were used for differentiable transport in the context of transfert de chaleur and ondes Reference Record created on 2005-11-18, modified on 2016-08-08
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Abstract: Keywords: equations : differentielles ; stabilite ; transport ; transfert de chaleur ; mecanique des : fluides ; ondes Reference Record created on 2005-11-18, modified on 2016-08-08
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