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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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Posted Content•
A Class of High Resolution Shock Capturing Schemes for Non-linear Hyperbolic Conservation Laws
[...]


Ritesh Kumar, Mohan K. Kadalbajoo

14 May 2006-arXiv: Numerical Analysis
TL;DR: In the present work the numerical fluxfunction for space discretization is constructed as a combination of numerical flux function of any entropy satisfying first order accurate scheme and second order accurate upstream scheme using the flux limiter function.
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Abstract: A general procedure to construct a class of simple and efficient high resolution Total Variation Diminishing (TVD) schemes for non-linear hyperbolic conservation laws by introducing anti-diffusive terms with the flux limiters is presented. In the present work the numerical flux function for space discretization is constructed as a combination of numerical flux function of any entropy satisfying first order accurate scheme and second order accurate upstream scheme using the flux limiter function. The obtained high resolution schemes are shown to be TVD for 1-D scalar case. Bounds for the limiter function are given. Numerical experiments for various test problems clearly show that the resulting schemes give entropy consistent solution with higher resolution as compared to their corresponding first order schemes.
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Cites methods from "High Resolution Schemes and the Ent..."
	...Following the work of Godunov [34], various dissipative and upwind schemes have been developed with good shock capturing properties [1, 9, 10, 19, 21, 27, 28, 29, 37, 36]....
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Adjoint-based optimization for optimal control problems governed by nonlinear hyperbolic conservation laws
[...]


Elimboto Yohana

05 Sep 2012TL;DR: In this paper, a comparative study of the solutions of the optimal control problem subject to each one of the two different types of hyperbolic relaxation systems was carried out, where the objective was to employ the adjoint-based optimization to minimize the cost functional of a matching type between the optimal solution and the target solution.

...read moreread less

Abstract: Research considered investigates the optimal control problem which is constrained by a hyperbolic conservation law (HCL). We carried out a comparative study of the solutions of the optimal control problem subject to each one of the two different types of hyperbolic relaxation systems [64, 92]. The objective was to employ the adjoint-based optimization to minimize the cost functional of a matching type between the optimal solution and the target solution. Numerical tests were then carried out and promising results obtained. Finally, an extension was made to the adjoint-based optimization approach to apply second-order schemes for the optimal control problem in which also good numerical results were observed.
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Eduard Harabetian1•Institutions (1)
University of Michigan1

01 Jan 1989TL;DR: A high resolution numerical scheme for the computation of viscous shock layers using travelling wave solutions as approximating tools is introduced, a departure from previous methods based on splitting the viscous part from the hyperbolic part of the equation.

...read moreread less

Abstract: We introduce a high resolution numerical scheme for the computation of viscous shock layers. The novel feature consists in the use of travelling wave solutions as approximating tools. This is a departure from previous methods which are based on splitting the viscous part from the hyperbolic part of the equation. We present stability results as well as numerical tests for one dimensional models.
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Invariant-Domain-Preserving High-Order Time Stepping: I. Explicit Runge-Kutta Schemes
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Alexandre Ern, Jean-Luc Guermond

01 Oct 2022-SIAM Journal on Scientific Computing
TL;DR: In this paper , the authors introduce a technique that makes every explicit Runge-Kutta (ERK) time stepping method invariant domain preserving and mass conservative when applied to high-order discretizations of the Cauchy problem associated with systems of nonlinear conservation equations.

...read moreread less

Abstract: We introduce a technique that makes every explicit Runge--Kutta (ERK) time stepping method invariant domain preserving and mass conservative when applied to high-order discretizations of the Cauchy problem associated with systems of nonlinear conservation equations. The key idea is that at each stage of the ERK scheme one computes a low-order update, a high-order update, both defined from the same intermediate stage, and then one applies the nonlinear, mass conservative limiting operator. The main advantage over the strong stability preserving (SSP) paradigm is more flexibility in the choice of the ERK scheme, thus allowing for less stringent restrictions on the time step. The technique is agnostic to the space discretization. It can be combined with continuous finite elements, discontinuous finite elements, and finite volume discretizations in space. Numerical experiments are presented to illustrate the theory. 
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High-order Runge-Kutta discontinuous Galerkin methods with multi-resolution WENO limiters for solving steady-state problems
[...]


Jun Zhu1, Chi-Wang Shu2, Jianxian Qiu3•Institutions (3)
Nanjing University of Aeronautics and Astronautics1, Brown University2, Xiamen University3

01 Jul 2021-Applied Numerical Mathematics
TL;DR: These new multi-resolution WENO limiters are very simple to construct and can be easily implemented to arbitrary high-order accuracy for solving steady-state problems in multi-dimensions.
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Cites background from "High Resolution Schemes and the Ent..."
	...Yet the application of total variation diminishing (TVD) type limiters will degrade the accuracy of the numerical scheme to first-order near local smooth extrema [41], and the lack of sufficient smoothness of the numerical fluxes with the application of such limiters often results in the numerical residual not converging close to machine zero....
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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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