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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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Implicit Total Variation Diminishing (TVD) schemes for steady-state calculations. [in gas dynamics
[...]


H. C. Yee, R. F. Warming, A. Harten

01 Feb 1985TL;DR: Numerical experiments show that this new implicit unconditionally stable high-resolution TVD scheme not only has a fairly rapid convergence rate, but also generates a highly resolved approximation to the steady-state solution.

...read moreread less

Abstract: Abstract The application of a new implicit unconditionally stable high-resolution TVD scheme to steady-state calculations is examined. It is a member of a one-parameter family of explicit and implicit second-order accurate schemes developed by Harten for the computation of weak solutions of one-dimensional hyperbolic conservation laws. This scheme is guaranteed not to generate spurious oscillations for a nonlinear scalar equation and a constant coefficient system. Numerical experiments show that this scheme not only has a fairly rapid convergence rate, but also generates a highly resolved approximation to the steady-state solution. A detailed implementation of the implicit scheme for the one- and two-dimensional compressible inviscid equations of gas dynamics is presented. Some numerical computations of one- and two-dimensional fluid flows containing shocks demonstrate the efficiency and accuracy of this new scheme.
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Cites background from "High Resolution Schemes and the Ent..."
	...See, for example, van Leer [7], Colella and Woodward [15], Harten [2], and Osher and Chakravarthy [9]....
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Hussein Hoteit, Abbas Firoozabadi1•Institutions (1)
Yale University1

01 Jan 2008-Advances in Water Resources
TL;DR: In this article, the authors proposed a new consistent formulation in 3D in which the total velocity is expressed in terms of the wetting-phase potential gradient and the capillary potential gradient.
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Sigal Gottlieb1•Institutions (1)
University of Massachusetts Dartmouth1

01 Oct 2005-Journal of Scientific Computing
TL;DR: The development of SSP methods and the recently developed theory which connects the timestep restriction on S SP methods with the theory of monotonicity and contractivity are described.

...read moreread less

Abstract: Strong stability preserving (SSP) high order time discretizations were developed for solution of semi-discrete method of lines approximations of hyperbolic partial differential equations. These high order time discretization methods preserve the strong stability properties---in any norm or seminorm--of the spatial discretization coupled with first order Euler time stepping. This paper describes the development of SSP methods and the recently developed theory which connects the timestep restriction on SSP methods with the theory of monotonicity and contractivity. Optimal explicit SSP Runge---Kutta methods for nonlinear problems and for linear problems as well as implicit Runge---Kutta methods and multi step methods will be collected
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Sergio Pirozzoli1•Institutions (1)
Sapienza University of Rome1

01 Dec 2006-Journal of Computational Physics
TL;DR: A new representation for the approximate dispersion relation which accounts to leading order for nonlinear effects is proposed, which yields an improved qualitative representation of the true solution behavior compared to conventional representations.
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Cites background or methods from "High Resolution Schemes and the Ent..."
	...The nonlinear mechanisms in shock-capturing schemes may be represented either by a switch, such as for TVD schemes based on the use of flux (or slope) limiters [10], or on the adaptive...
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	...For illustrative purposes in the present study we have considered a limited number of shock-capturing schemes, including: (i) second-order TVD schemes of the type developed by Osher and Chakravarthy [10], with the minmod (MM), superbee (SB) and Van Leer (VL) flux limiters (see, e....
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	...For illustrative purposes in the present study we have considered a limited number of shock-capturing schemes, including: (i) second-order TVD schemes of the type developed by Osher and Chakravarthy [10], with the minmod (MM), superbee (SB) and Van Leer (VL) flux limiters (see, e.g. Ref....
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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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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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