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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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Highorderaccuracy optimizedmethods for constrained numerical solutions ofhyperbolic conservation laws
[...]


C. Coray, J. Koebbe

01 Jan 1994TL;DR: A high order accuracy generalization of accuracy optimized methods (AOMs) for the numerical solution of scalar hyperbolic conservation is described, and schemes compare favorably with other high resolution schemes for scalar conservation laws.

...read moreread less

Abstract: A high order accuracy generalization of accuracy optimized methods (AOMs) for the numerical solution of scalar hyperbolic conservation is described. This process includes a presentation of a general framework for the construction of high order accurate base schemes that are linearly stable, consistent, and conservative. The AOM defines and solves a quadratic programming problem at each discrete time level to minimize perturbations from the high order base schemes subject to imposed constraints. The constraints are used to imposed desired behavior on the numerical approximation to the solution of the conservation law. The resulting schemes retain the high order accuracy of the base scheme away from shocks, and minimally perturb the high order base schemes locally where necessary to meet the imposed constraints. The resulting schemes compare favorably with other high resolution schemes for scalar conservation laws. Numerical examples are presented to illustrate convergence rates for the high order methods, stability regions, and AOM results for linear advection of discontinuities and development and transport of shocks in Burgers' equation. The constraints used in this work lead to a systematic method for construction of high order accurate total variation diminishing (TVD) schemes.
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Finite Element Analysis in Computational Fluid Mechanics
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A. J. Baker1•Institutions (1)
University of Tennessee1

13 Jul 1983TL;DR: This paper highlights and illustrates the fundamental aspects that the finite element discrete approximation method has in development of key requirements for CFD algorithms for fluid mechanics conservation law systems.
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Abstract: This paper highlights and illustrates the fundamental aspects that the finite element discrete approximation method has in development of key requirements for CFD algorithms for fluid mechanics conservation law systems The fundamental decision of trial and test space leads in a natural way to asymptotic error estimates that determine accuracy improvement rate with the choice. The issue of stability, hence dissipation and dispersion error mechanisms, is developed using a Taylor series extension. The choice of time-integration procedure is fundamental and analyzed. Comparisons to alternative theories are made, and representative numerical solutions are cited to add substance to the theoretical developments.
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Marie-Claude Viallon

13 Jan 1991-Mathematics of Computation
TL;DR: It is proved that convergence of the two-point upstream weighting scheme to the entropy solution for both discrete and semidiscrete approximations is correct.
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Abstract: Convergence to the entropy solution of a second-order scheme for the resolution of scalar hyperbolic conservation laws is studied. We consider the case of the so-called two-point upstream weighting scheme, widely used in petroleum engineering, to solve fluid flows in porous media problems. We prove convergence of the two-point upstream weighting scheme to the entropy solution for both discrete and semidiscrete approximations.
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Solving A \underline{x} = \underline{b} Using a Modified Conjugate Gradient Method Based on Roots of A
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Paul Fischer1, Sigal Gottlieb2•Institutions (2)
Argonne National Laboratory1, Brown University2

19 Dec 2000-Journal of Scientific Computing
TL;DR: This modified conjugate gradient procedure for solving A in which the approximation space is based upon the Krylov space associated with A1/p and $$\underline b $$ , for any integer p, may still be successfully applied to a variety of small, “almost-SPD” problems, and can be used to jump-start the conjugates method.

...read moreread less

Abstract: We consider the modified conjugate gradient procedure for solving A\underline{x}e\underline{b} in which the approximation space is based upon the Krylov space associated with A1/p and \underline{b}, for any integer p. For the square-root MCG (pe2) we establish a sharpened bound for the error at each iteration via Chebyshev polynomials in \sqrt{A}. We discuss the implications of the quickly accumulating effect of an error in \sqrt{A}e\underline{b} in the initial stage, and find an error bound even in the presence of such accumulating errors. Although this accumulation of errors may limit the usefulness of this method when \sqrt{A}e\underline{b} is unknown, it may still be successfully applied to a variety of small, “almost-SPD” problems, and can be used to jump-start the conjugate gradient method. Finally, we verify these theoretical results with numerical tests.
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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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