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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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Huazhong University of Science and Technology1

01 May 2009-Applied Numerical Mathematics
TL;DR: In this paper, the strong stability preserving (SSP) time discretizations for semi-discrete systems, obtained from applying the method of lines to time-dependent partial differential equations, are investigated.
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01 May 2011-Journal of Scientific Computing
TL;DR: It is shown that it is not necessary for the stability domain of the time integrator to include a part of the imaginary axis, and the combination of WENO5 with either the forward Euler method or a two-stage, second-order Runge–Kutta method is linearly stable provided very small time step-sizes are taken.
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Abstract: We study the linear stability of the fifth-order Weighted Essentially Non-Oscillatory spatial discretization (WENO5) combined with explicit time stepping applied to the one-dimensional advection equation. We show that it is not necessary for the stability domain of the time integrator to include a part of the imaginary axis. In particular, we show that the combination of WENO5 with either the forward Euler method or a two-stage, second-order Runge---Kutta method is linearly stable provided very small time step-sizes are taken. We also consider fifth-order multistep time discretizations whose stability domains do not include the imaginary axis. These are found to be linearly stable with moderate time steps when combined with WENO5. In particular, the fifth-order extrapolated BDF scheme gave superior results in practice to high-order Runge---Kutta methods whose stability domain includes the imaginary axis. Numerical tests are presented which confirm the analysis.
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Cites background from "High Resolution Schemes and the Ent..."
	...Suitable spatial discretizations include total-variation-diminishing (TVD) schemes [6, 15], total-variation-bounded (TVB) schemes [17], essentially non-oscillatory (ENO) schemes [7, 8, 20], and weighted essentially non-oscillatory (WENO) schemes [10, 14, 19]....
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TL;DR: Etude du traitement a la frontiere des schemas a variation totale bornee for les solutions numeriques des lois de conservation as mentioned in this paper is a variation of the concept of traitement of schemas.
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Abstract: Etude du traitement a la frontiere des schemas a variation totale bornee pour les solutions numeriques des lois de conservation
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	..., [1], [2], [3], [4], [7], and the references listed there....
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Volker Elling

15 Sep 2005-arXiv: Numerical Analysis
TL;DR: In this paper, a particular case of initial data for the two-dimensional Euler equations is studied numerically and the results show that the Godunov method does not always converge to the physical solution, at least not on feasible grids.
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Abstract: A particular case of initial data for the two-dimensional Euler equations is studied numerically. The results show that the Godunov method does not always converge to the physical solution, at least not on feasible grids. Moreover, they suggest that entropy solutions (in the weak entropy inequality sense) are not well-posed.
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01 Jan 1989TL;DR: In this article, the Euler equations were extended to the Navier-Stokes system and the numerical diffusion introduced in the approximation of the convective part was chosen through a total variation analysis taking in account the physical diffusion.
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Abstract: Finite volume TVD schemes derived for the Euler equations are extended to the Navier-Stokes system. The numerical diffusion introduced in the approximation of the convective part is chosen through a total variation analysis taking in account the physical diffusion. Two dimensional numerical simulations are presented, using an algorithm to solve cheaply the steady equations.
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Philip L. Roe1•Institutions (1)
Royal Aircraft Establishment1

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.
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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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University of California, Berkeley1, Lawrence Livermore National Laboratory2

01 Apr 1984-Journal of Computational Physics
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.
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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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