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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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Journal Article•DOI•
Convergence to Steady-State Solutions of the New Type of High-Order Multi-resolution WENO Schemes: a Numerical Study
[...]


Jun Zhu1, Chi2, Wang Shu•Institutions (2)
Nanjing University of Aeronautics and Astronautics1, Brown University2

12 May 2020TL;DR: This is the first time that a series of unequal-sized hierarchical central spatial stencils are used in designing high-order finite-difference and finite-volume WENO schemes for solving steady-state problems.

...read moreread less

Abstract: A new type of high-order multi-resolution weighted essentially non-oscillatory (WENO) schemes (Zhu and Shu in J Comput Phys, 375: 659–683, 2018) is applied to solve for steady-state problems on structured meshes. Since the classical WENO schemes (Jiang and Shu in J Comput Phys, 126: 202–228, 1996) might suffer from slight post-shock oscillations (which are responsible for the residue to hang at a truncation error level), this new type of high-order finite-difference and finite-volume multi-resolution WENO schemes is applied to control the slight post-shock oscillations and push the residue to settle down to machine zero in steady-state simulations. This new type of multi-resolution WENO schemes uses the same large stencils as that of the same order classical WENO schemes, could obtain fifth-order, seventh-order, and ninth-order in smooth regions, and could gradually degrade to first-order so as to suppress spurious oscillations near strong discontinuities. The linear weights of such new multi-resolution WENO schemes can be any positive numbers on the condition that their sum is one. This is the first time that a series of unequal-sized hierarchical central spatial stencils are used in designing high-order finite-difference and finite-volume WENO schemes for solving steady-state problems. In comparison with the classical fifth-order finite-difference and finite-volume WENO schemes, the residue of these new high-order multi-resolution WENO schemes can converge to a tiny number close to machine zero for some benchmark steady-state problems.
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	...Yet the application of TVD type limiters will degenerate the accuracy of the numerical scheme to first-order near local smooth extrema [34], and the lack of sufficient smoothness of the numerical fluxes with such limiters often results in the residue to hang at a high level instead of settling down to machine zero....
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François Dubois

06 Jun 1990-arXiv: Numerical Analysis
TL;DR: In this article, the Van Leer approach for the approximation of nonlinear scalar conservation laws is studied in one space dimension and the problem can be reduced to a nonlinear interpolation and a convexity property for the interpolated values.
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Abstract: The Van Leer approach for the approximation of nonlinear scalar conservation laws is studied in one space dimension. The problem can be reduced to a nonlinear interpolation and we propose a convexity property for the interpolated values. We prove that under general hypotheses the method of lines in well posed in $\ ell^{\infty} \cap {\rm BV} $ and we give precise sufficient conditions to establish that the total variation is diminishing. We observe that the second order accuracy can be maintained even at non sonic extrema. We establish also that both the TVD property and second order accuracy can be maintained after discretization in time with the second order accurate Heun scheme. Numerical illustration for the advection equation is presented.
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Dissertation•
Modélisation mathématique et résolution numérique de problèmes de fluides à plusieurs constituants.
[...]


Frédéric Lagoutière

07 Dec 2000TL;DR: In this paper, the authors present a set of modeles entropiques, symetrisables, hyperboliques, non forcement conservatifs, and non-decentrage aval des flux (de type volumes finis) sous des contraintes de stabilite.
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Abstract: Ce travail concerne les fluides euleriens compressibles constitues de plusieurs especes, qui peuvent etre melangees ou separees par des interfaces. Le memoire est compose de trois parties. La premiere partie est consacree a la resolution numerique de problemes modeles : equation d'advection, equation de Burgers, equations d'Euler, en dimensions un et deux. L'accent est mis sur la precision des methodes (en particulier pour des donnees initiales discontinues), et des algorithmes non dissipatifs sont developpes. Ils sont bases sur un decentrage aval des flux (de type volumes finis) sous des contraintes de stabilite. La seconde partie traite de la modelisation mathematique des melanges de fluides. Nous y construisons et analysons une classe de modeles entropiques, symetrisables, hyperboliques, non forcement conservatifs. Ce sont des modeles a plusieurs temperatures et plusieurs pressions. Dans la troisieme partie, nous utilisons les idees introduites dans la premiere partie (decentrage aval et schemas non dissipatifs) pour la resolution numerique des problemes aux derivees partielles construits dans la deuxieme partie. Nous presentons des resultats numeriques en dimensions un et deux.
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Journal Article•
One-sided difference approximations for nonlinear conservation laws
[...]


Björn Engquist, Stanley Osher

01 Jan 1981-Journal of Computational Physics
TL;DR: In this article, one-sided or up-wind finite difference approximations to hyperbolic partial differential equations and, in particular, nonlinear conservation laws are analyzed and a second order scheme is designed for which they prove both nonlinear stability and that the entropy condition is satisfied for limit solutions.
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A new adaptive weighted essentially non-oscillatory WENO-θ scheme for hyperbolic conservation laws
[...]


Chang-Yeol Jung1, Thien Binh Nguyen2, Thien Binh Nguyen1•Institutions (2)
Ulsan National Institute of Science and Technology1, Monash University2

15 Jan 2018-Journal of Computational and Applied Mathematics
TL;DR: In this paper, a new adaptive weighted essentially non-oscillatory WENO- θ scheme was proposed in the context of finite difference, where the smoothness of the large stencil used in the reconstruction of the numerical flux was set adaptively to switch the scheme between a 5thorder upwind and 6th-order central discretization.
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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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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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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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