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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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Monotonic Derivative Correction for Calculation of Supersonic Flows
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Pavel V. Bulat, Konstantin Volkov

09 Nov 2016-International journal of environmental and science education
TL;DR: In this paper, an approach to the numerical solution of the Euler equations governing inviscid compressible gas flow is developed on the basis of the finite volume method and finite difference schemes for flow calculation of various degrees of accuracy.
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Abstract: Aim of the study. This study examines numerical methods for solving the problems in gas dynamics, which are based on an exact or approximate solution to the problem of breakdown of an arbitrary discontinuity (the Riemann problem). Results. Comparative analysis of finite difference schemes for the Euler equations integration is conducted on the basis of an exact or approximate solution to the problem of an arbitrary discontinuity breakdown. An approach to the numerical solution of the Euler equations governing inviscid compressible gas flow is developed on the basis of the finite volume method and finite difference schemes for flow calculation of various degrees of accuracy. Calculation results show that monotonic derivative correction provides numerical solution uniformity in the breakdown neighborhood. On one hand, it prevents the formation of new extremum points, thereby providing monotonicity, but on the other hand, it causes smoothing of existing minimums and maximums and accuracy loss. Conclusions. The developed numerical calculation method makes it possible to perform high-accuracy calculations of flows with strong non-stationary shock and detonation waves and no nonphysical solution oscillations on the shock wave front.
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Cites background or methods from "High Resolution Schemes and the Ent..."
	...The S.K. Godunov (1959) scheme (Einfeldt, 1988), Kolgan scheme (Kolgan, 1972), Roe scheme, Harten scheme, and Chakravarthy–Osher scheme (Osher, 1984; Osher & Chakravarthy, 1984; Sod, 1978) are used in the calculations; the order of accuracy of the schemes varies from 1st to 3rd (Capdeville, 2011)....
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	...In some studies (Osher, 1984; Osher & Chakravarthy, 1984), when an arbitrary discontinuity breaks down, a shock wave is replaced by a compression wave, which results in a system of equations with monotonic solutions....
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University of Ottawa1

01 Apr 2011-Applied Numerical Mathematics
TL;DR: In this paper, a collection of SSP explicit 3-stage Hermite-Birkhoff methods of orders 3 to 7 with nonnegative coefficients are constructed as k-step analogues of third-order Runge-Kutta methods, incorporating a function evaluation at two off-step points.
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University of Ottawa1

30 Jun 2011-American Journal of Computational Mathematics
TL;DR: It is seen that the 8-step 7-stage HB methods have largest effective SSP coefficient among the HB methods of order 12 on hand, thus allowing larger step size on Burgers' equations.
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Abstract: We construct optimal k-step, 5- to 10-stage, explicit, strong-stability-preserving Hermite-Birkhoff (SSP HB) methods of order 12 with nonnegative coefficients by combining linear k-step methods of order 9 with 5- to 10-stage Runge-Kutta (RK) methods of order 4. Since these methods maintain the monotonicity property, they are well suited for solving hyperbolic PDEs by the method of lines after a spatial discretization. It is seen that the 8-step 7-stage HB methods have largest effective SSP coefficient among the HB methods of order 12 on hand. On Burgers’ equations, some of the new HB methods have larger maximum effective CFL numbers than Huang’s 7-step hybrid method of order 7, thus allowing larger step size.
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Cites background from "High Resolution Schemes and the Ent..."
	...The monotonicity property (4) is desirable as it mimics property (2) of the true solu-
tion and prevents growth of errors....
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Nan Jiang1, Huanan Yang•Institutions (1)
University of South Dakota1

01 Dec 2003-Methods and applications of analysis
TL;DR: In this paper, the authors extend the framework and the convergence criteria of wavewise entropy inequalities of [H. Yang, Math. Comp., 1996, pp. 45-67] to a large class of semi-discrete high resolution schemes for hyperbolic conservation laws with source terms.
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Abstract: We extend the framework and the convergence criteria of wavewise entropy inequalities of [H. Yang, Math. Comp., (1996), pp. 45-67] to a large class of semi-discrete high resolution schemes for hyperbolic conservation laws with source terms. This approach is based on an extended theory of Yang [22] on wave tracking and wave analysis and the theory of Vol'pert [21] on BV solutions. For the Cauchy problem of convex conservation laws with source terms, we use one of the criteria to prove the convergence to the entropy solution of generalized MUSCL schemes and a class of schemes using flux limiters previously discussed in 1984 by Sweby.
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Cites background from "High Resolution Schemes and the Ent..."
	...With the Chakravarthy and Osher limiters (see [14]):...
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Muscl type schemes and discrete entropy conditions ∗1)
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N. Zhao

01 Jan 1997TL;DR: It is shown that the high resolution schemes satisfying the proper discrete entropy flux of a class of high resolution MUSCL type schemes cannot preserve second order accuracy in the rarefaction region.

...read moreread less

Abstract: In this paper, the semi-discrete entropy conditions with so called the proper discrete entropy flux of a class of high resolution MUSCL type schemes are discussed for genuinely nonlinear scalar conservation laws. It is shown that the high resolution schemes satisfying such semi-discrete entropy conditions cannot preserve second order accuracy in the rarefaction region.
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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.
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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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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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