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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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Brown University1, McGill University2

01 Nov 1996-Computer Vision and Image Understanding
TL;DR: Ageometricsmoothing method based on local curvature for shapes and images, where each iso-intensity level curve is deformed by a combination of constant and curvature deformation, has been implemented and is illustrated for several medical, aerial, and range images.
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S. Chippada1, Clinton N Dawson, M. L. Martinez1, Mary F. Wheeler•Institutions (1)
University of Texas at Austin1

15 Jan 1998-Computer Methods in Applied Mechanics and Engineering
TL;DR: A finite volume based numerical algorithm has been developed for the numerical solution of the system of shallow water equations as discussed by the authors, which is a Godunov type method and solves the Riemann problem approximately using Roe's technique.
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Essentially non-oscillatory and weighted essentially non-oscillatory schemes
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Chi-Wang Shu

01 May 2020-Acta Numerica
TL;DR: The basic ideas behind ENO and WENO schemes are surveyed, their properties are discussed, and examples of their applications to different types of PDEs as well as to non-PDE problems are presented.
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Abstract: Essentially non-oscillatory (ENO) and weighted ENO (WENO) schemes were designed for solving hyperbolic and convection–diffusion equations with possibly discontinuous solutions or solutions with sharp gradient regions. The main idea of ENO and WENO schemes is actually an approximation procedure, aimed at achieving arbitrarily high-order accuracy in smooth regions and resolving shocks or other discontinuities sharply and in an essentially non-oscillatory fashion. Both finite volume and finite difference schemes have been designed using the ENO or WENO procedure, and these schemes are very popular in applications, most noticeably in computational fluid dynamics but also in other areas of computational physics and engineering. Since the main idea of the ENO and WENO schemes is an approximation procedure not directly related to partial differential equations (PDEs), ENO and WENO schemes also have non-PDE applications. In this paper we will survey the basic ideas behind ENO and WENO schemes, discuss their properties, and present examples of their applications to different types of PDEs as well as to non-PDE problems.
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Cites background from "High Resolution Schemes and the Ent..."
	...In computational fluid dynamics (CFD) and a few other areas of computational physics and engineering, the class of high-resolution schemes, mainly represented by the total variation diminishing (TVD) schemes (Harten 1983, Osher and Chakravarthy 1984), have been quite popular....

[...]


	...TVD schemes can yield sharp and monotone discontinuity transitions and can achieve arbitrarily high-order accuracy in smooth and monotone regions (e.g. Osher and Chakravarthy 1996); however, all TVD schemes have degeneracy of accuracy to first order near smooth extrema (Osher and Chakravarthy 1984)....
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01 Feb 1995-Numerische Mathematik
TL;DR: In this paper, the authors consider the convergence of MUSCL type (i.e., second-order, TVD) finite-difference approximations towards the entropic weak solution of scalar, one-dimensional conservation laws with strictly convex flux and higher-order schemes (filtered to ''preserve'' an upper bound on some weak secondorder finite differences).
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Abstract: This paper considers the questions of convergence of: (i) MUSCL type (i.e. second-order, TVD) finite-difference approximations towards the entropic weak solution of scalar, one-dimensional conservation laws with strictly convex flux and (ii) higher-order schemes (filtered to ``preserve'' an upper-bound on some weak second-order finite differences) towards the viscosity solution of scalar, multi-dimensional Hamilton-Jacobi equations with convex Hamiltonians.
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Philip L. Roe1•Institutions (1)
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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
[...]


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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...read moreread less



Go to Paper 
3,449 citations



Save
Cite
Share






	
	
	1
	2
	3
	4…

	5
	6
	7
	
	

Collapse



Related Papers (5)

High resolution schemes for hyperbolic conservation laws
[...]

24 Aug 2011Ami Harten



High Resolution Schemes Using Flux Limiters for Hyperbolic Conservation Laws
[...]

01 Oct 1984-SIAM Journal on Numerical Analysis
P. K. Sweby



Efficient implementation of essentially non-oscillatory shock-capturing schemes,II
[...]

01 Jul 1989-Journal of Computational Physics
Chi-Wang Shu, Stanley Osher



Uniformly high order accurate essentially non-oscillatory schemes, 111
[...]

01 Aug 1987-Journal of Computational Physics
Ami Harten, Bjorn Engquist, Stanley Osher, Sukumar Chakravarthy  - Show less +1 more



Approximate Riemann Solvers, Parameter Vectors, and Difference Schemes
[...]

01 Aug 1997-Journal of Computational Physics
Philip L. Roe











Ask Copilot


20
Related papers

34
References

2
Authors

2
Contributing institutions

8
Related topics












