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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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Shock capturing, level sets, and PDE based methods in computer vision and image processing: a review of Osher's contributions
[...]


Ronald Fedkiw1, Guillermo Sapiro2, Chi-Wang Shu3•Institutions (3)
Stanford University1, University of Minnesota2, Brown University3

01 Mar 2003-Journal of Computational Physics
TL;DR: This paper reviews the algorithm development and applications in high resolution shock capturing methods, level set methods, and PDE based methods in computer vision and image processing and focuses on Stanley Osher's contribution in these areas.
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Cites background or methods from "High Resolution Schemes and the Ent..."
	...The top four highly cited papers of Osher include the paper of Osher and Sethian [145] on level set methods, cited 538 times; the paper of Harten, Engquist, Osher and Chakravarthy [78] on ENO schemes, cited 314 times; and the two papers of Shu and Osher [169, 170] on ENO schemes, cited 251 and 250 times respectively....

[...]


	...In the mid 80s it was realized that TVD schemes, despite their excellent stability and high resolution properties, have serious de ciency in that they degenerate to rst order at smooth extrema of the solution [135]....

[...]


	...Applications of the Osher scheme to the Euler equations can be found in Chakravarthy and Osher [24]....

[...]


	...These include the schemes developed and analyzed in [131], [135], [132], and the very high order (measured by truncation errors in smooth, monotone regions) TVD schemes in [136]....

[...]


	...The work of Osher and Chakravarthy [134] on the \weak conservation form" for schemes on general curvilinear coordinates, and the work of Fedkiw et al. on \ghost uid" method [60], which treats the uid interface in a non-conservative fashion, are such examples....
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Strong Stability-Preserving High-Order Time Discretization
[...]


Sigal Gottliebt, Chi-Wang Shut, Eitan Tadmor

01 Jan 2001TL;DR: This paper reviews and further develops a class of strong stability-preserving (SSP) high-order time discretizations for semidiscrete method of lines approximations of par- tial differential equations, and completes the construction of optimal explicit SSP linear Runge-Kutta methods and studies of explicit and implicit SSP multistep methods.

...read moreread less

Abstract: In this paper we review and further develop a class of strong stability-preserving (SSP) high-order time discretizations for semidiscrete method of lines approximations of par- tial differential equations. Previously termed TVD (total variation diminishing) time discretizations, these high-order time discretization methods preserve the strong stabil- ity properties of first-order Euler time stepping and have proved very useful, especially in solving hyperbolic partial differential equations. The new developments in this paper include the construction of optimal explicit SSP linear Runge-Kutta methods, their appli- cation to the strong stability of coercive approximations, a systematic study of explicit SSP multistep methods for nonlinear problems, and the study of the SSP property of implicit Runge-Kutta and multistep methods.
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Acta Numerica 2003: Entropy stability theory for difference approximations of nonlinear conservation laws and related time-dependent problems
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Eitan Tadmor

01 Jan 2003TL;DR: The new families of entropy-conservative schemes offer two main advantages, namely, their numerical fluxes admit an explicit, closed-form expression, and by a proper choice of their path of integration in phase space, they can distinguish between different families of waves within the same computational cell.
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Abstract: To this end, we introduce general families of entropy-conservative schemes, interesting in their own right. The present treatment of such schemes extends our earlier recipe for construction of entropy-conservative schemes, introduced in Tadmor (1987b). The new families of entropy-conservative schemes offer two main advantages, namely, (i) their numerical fluxes admit an explicit, closed-form expression, and (ii) by a proper choice of their path of integration in phase space, we can distinguish between different families of waves within the same computational cell; in particular, entropy stability can be enforced on rarefactions while keeping the sharp resolution of shock discontinuities.
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Accurate upwind methods for the Euler equations
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H. T. Huynh

01 Oct 1995-SIAM Journal on Numerical Analysis
TL;DR: A new class of piecewise linear methods for the numerical solution of the one-dimensional Euler equations of gas dynamics is presented and it can be shown that they preserve monotonicity.
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Abstract: A new class of piecewise linear methods for the numerical solution of the one-dimensional Euler equations of gas dynamics is presented. These methods are uniformly second-order accurate and can be considered as extensions of Godunov’s scheme. With an appropriate definition of monotonicity preservation for the case of linear convection, it can be shown that they preserve monotonicity. Similar to Van Leer’s scheme, they consist of two key steps: a reconstruction step followed by an upwind step. For the reconstruction step, a monotonicity constraint that preserves uniform second-order accuracy is introduced. Computational efficiency is enhanced by devising a criterion that detects the “smooth” part of the data where the constraint is redundant. The concept and coding of the constraint are simplified by the use of the median function. A slope-steepening technique, which has no effect at smooth regions and can resolve a contact discontinuity in four cells, is described. As for the upwind step, existing and new...
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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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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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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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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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