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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.

read less

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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On convective terms approximation using upwind approach that corresponds to convection
[...]


Kiril S. Shterev

12 Feb 2018TL;DR: In this paper, an approximation approach for convective terms that use only upstream points, requires less iterations than TVD schemes, and its accuracy is second-order (second order).

...read moreread less

Abstract: Recent decades are put a lots of efforts to develop higher-order scheme for convective term approximation that is stable and reliable On the other hand, diffusion terms are easily approximated with numerical schemes with at least second accuracy The reason is that numerical schemes for diffusion term approximation as central difference correspond to process that is described by diffusion terms Diffusion is exchange of a property in all directions and approximation schemes also include all surrounding nodes The convection is transport a property along the streamline and information propagation is unidirectional, ie transported property depends on previous values along the streamline but does not depend on next values Convective term approximation schemes that contain upwind nodes along the streamline correspond to convection while the others do not correspond to convection Total Variation Diminishing (TVD) schemes use downstream information about transported property that corresponds to diffusion and is not included in convective terms This is their problem and the reason for their limited application In this paper is presented approximation approach for convective terms that use only upstream points, requires less iterations than TVD schemes, and its accuracy is second order Here are considered standard test problems: advection of a step profile, advection of a double-step profile, advection of a sinusoidal profile, and Smith and Hutton problem The proposed upwind multidimansional apprach requires from 2 to 4 iterations to obtain solution while tested TVD scheme with limiters Min-Mod, QUICK, and SUPERBEE need from 15 to 935 more iterations

...read moreread less
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Additional excerpts
	...eearlyschemes, basedontheseideaswerecalledﬂuxcorrectedtransport(FCT)schemes: seeBorisandBook[2], [3]. Further,worksbyvanLeer[29],[15],[16],[30],Harten[10],[11],Sweby[27],Roe[22],Osher, andChakravarthy[20],Zijlema[35],AroraandRoe[1],CadaandTorrilhon[ˇ 32],Ferreiraetal. [9], Funding: ThisworkwasfundedbytheBulgarianNSFunderGrantDN-02/7-2016. yInstitute of Mechanics, Bulgarian Academy of Sciences, Acad. G...
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Nonlinear monotonization of the Babenko scheme 1
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Mikhail Pavlovich Galanin1, T.G. Yelenina1•Institutions (1)
Keldysh Institute of Applied Mathematics1

30 Jun 2003-Mathematical Modelling and Analysis
TL;DR: The proposed monotonized Babenko scheme for solving 2D linear advection equation with alternating‐sign velocities shows the best results among all considered in the paper schemes especially for non‐smooth initial profile.

...read moreread less

Abstract: The goal of the paper is to present and test the nonlinear monotonization of the Babenko scheme for solving 2D linear advection equation with alternating‐sign velocities. The numerical method of monotonization is based on the idea of limited artificial diffusion. There are some approaches for constructing quasi‐monotonic second order approximation schemes for solving hyperbolic systems and equations of gas dynamics: flux correction methods, the Godunov method, TVD methods and others. In particular, many authors developed the idea of TVD method. We try to use this idea to get a new quasi‐monotonic high order accuracy scheme based on the well‐known non‐monotonic Babenko scheme. The algorithm is presented for 1D problem. For testing 2D problem we use the splitting algorithm. The proposed monotonized scheme has shown the best results among all considered in the paper schemes especially for non‐smooth initial profile.
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Galilean invariance and the conservative difference schemes for scalar laws
[...]


Zheng Ran1•Institutions (1)
Shanghai University1

07 Nov 2011-Advances in Difference Equations
TL;DR: Galilean invariance for general conservative finite difference schemes is presented in this paper, and two theorems have been obtained for first-and second-order conservative schemes, which demonstrate the necessity conditions for Galilean preservation in the general conservative schemes.

...read moreread less

Abstract: Galilean invariance for general conservative finite difference schemes is presented in this article. Two theorems have been obtained for first- and second-order conservative schemes, which demonstrate the necessity conditions for Galilean preservation in the general conservative schemes. Some concrete application has also been presented.
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Cites background from "High Resolution Schemes and the Ent..."
	...We claim that, except in a trivial case, b(u, l) ≥ 0 and b(u, l) ≠ 0; this shows that the scheme in conservative form is of first-order accuracy [9-11]....
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An Entropy Diminishing Criterion for Hyperbolic Conservation Laws
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Philippe G. Lefloch1, Philippe G. Lefloch2•Institutions (2)
University of Southern California1, École Polytechnique2

01 Jan 1998TL;DR: This paper presents a new approach for the high order numerical approximation of hyperbolic systems of conservation laws using as a building principle an entropy diminishing criterion instead of the familiar total variation diminishing criterion introduced by Harten for scalar equations.

...read moreread less

Abstract: This paper presents a new approach for the high order numerical approximation of hyperbolic systems of conservation laws. It is proposed to be used as a building principle an entropy diminishing criterion instead of the familiar total variation diminishing criterion introduced by Harten for scalar equations. Based on this criterion, entropy diminishing projections are obtained that ensure, both, the second order of accuracy and a complete set of discrete entropy inequalities. The resulting scheme is a nonlinear version of the classical Van Leer’s MUSCL scheme. The strong convergence of this scheme is proved for systems of two equations.
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Approximate Riemann Solvers, Parameter Vectors, and Difference Schemes
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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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The Piecewise Parabolic Method (PPM) for Gas Dynamical Simulations
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Phillip Colella1, Paul R. Woodward2•Institutions (2)
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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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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