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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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Maximum principle preserving space and time flux limiting for Diagonally Implicit Runge-Kutta discretizations of scalar convection-diffusion equations.
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Manuel Quezada de Luna1, David I. Ketcheson1•Institutions (1)
King Abdullah University of Science and Technology1

17 Sep 2021-arXiv: Numerical Analysis
TL;DR: In this paper, King Abdullah University of Science and Technology (KAUST) funded by KAUST in Saudi Arabia, the authors proposed a method to solve the problem of the problem.
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Abstract: This work was funded by King Abdullah University of Science and Technology (KAUST) in Thuwal, Saudi Arabia.
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Maximum principle and positivity-preserving high order spectral volume schemes with parametrized flux limiters for solving hyperbolic conservation laws
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S. Mousavi Yeganeh1, Javad Farzi1•Institutions (1)
Sahand University of Technology1

01 Apr 2022-Journal of Computational and Applied Mathematics
TL;DR: In this paper, the authors used maximum principle preserving (MPP) and positivity-preserving (PP) parametrized flux limiters to achieve strict maximum principle and positive preserving property for the high order spectral volume (SV) scheme for solving hyperbolic conservation laws.
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Nan Jiang1•Institutions (1)
University of South Dakota1

01 Jan 2012-Methods and applications of analysis
TL;DR: For all admissible values of α and m = 2, α schemes are extended to approximate the non-homogeneous convex conservation laws, which in general are total variation bounded (TVB).

...read moreread less

Abstract: An orderly procedure of constructing families of α and β schemes, to approximate homogeneous conservation laws, was introduced by S. Osher and S. Chakravarthy [1, 2]. Among these schemes, we are interested in the entropy consistence of the semi-discrete α schemes in the context of approximating scalar conservation laws. In general α schemes, for 0 < α ≤ 1 2 and m = 2, 3 · · · , 8, are 2m − 2 order accurate methods. However when α = 2 m ( 2m m −1 , we obtain one order higher, i.e. 2m − 1 order, accurate schemes. Although, for the homogeneous conservation laws, Osher and Chakravarthy were able to show the total variation diminishing (TVD) property of these schemes, the entropy convergence of the schemes has been open. In this paper, for all admissible values of α and m = 2, we extend α schemes to approximate the non-homogeneous convex conservation laws, which in general are total variation bounded (TVB). Finally, using one of our convergence criteria [22], we have established the entropy convergence for both the original and extended α schemes.
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Cites methods from "High Resolution Schemes and the Ent..."
	...In this paper, our goal is to use the WEI convergence criterion, formulated in [22], to show the entropy consistency of the α schemes when the building block of the schemes is the Lax-Friedrichs scheme, or a subclass of E-schemes of which the Godunov and the Engquist-Osher schemes are special cases....
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	...In the semi-discrete case, for the scalar homogeneous convex conservation laws, Yang [20] has shown the entropy convergence of the generalized MUSCL scheme and the schemes based on minmod limiter [15] when the general building block of the schemes is an arbitrary E-scheme [14], and based on Chakravarthy-Osher limiter [3] when the building block of the schemes is the Godunov [6], the Engquist-Osher [5], or the Lax-Friedrichs [12]....
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	...(2.16)
The focus of this paper concerns the convergence to the entropy solution of the semi-discrete high resolution α schemes that satisfy the Assumption 2.1, when the building block of the schemes is either the Lax-Friedrichs scheme, or the aforementioned subclass of E-schemes....

[...]


	..., converge to the entropy solution provided that the numerical flux gj+ 1
2 is defined by (2.6), gE(·, ·) is either the
numerical flux of the Lax-Friedrichs scheme or that of one of the subclass of E-schemes of which the numerical flux satisfies (2.16)....
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	...Next, we deal with the case that gE(·, ·) is the numerical flux of an E-scheme satisfying (2.16)....
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Entropy dissipation scheme and minimums‐increase‐and‐maximums‐decrease slope limiter
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Li Hongxia1•Institutions (1)
Zhejiang University of Finance and Economics1

10 Dec 2012-International Journal for Numerical Methods in Fluids
TL;DR: In this article, the entropy dissipation scheme developed in the previous work was studied and a so-called "minimums-increase-and-maximums-decrease" slope limiter was proposed.

...read moreread less

Abstract: SUMMARY 
 
In this paper, we continue to study the entropy dissipation scheme developed in former. We start with a numerical study of the scheme without the entropy dissipation term on the linear advection equation, which shows that the scheme is stable and numerical dissipation and numerical dispersion free for smooth solutions. However, the numerical results for discontinuous solutions show nonlinear instabilities near jump discontinuities. This is because the scheme enforces two related conservation properties in the computation. With this study, we design a so-called ‘minimums-increase-and-maximums-decrease’ slope limiter in the reconstruction step of the scheme and delete the entropy dissipation in the linear fields and reduce the entropy dissipation terms in the nonlinear fields. Numerical experiments show improvements of the designed scheme compared with the results presented in former. However, the minimums-increase-and-maximums-decrease limiter is still not perfect yet, and better slope limiters are still sought. Copyright © 2011 John Wiley & Sons, Ltd.
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A consistent and conservative Phase-Field method for compressible multiphase flows with shocks
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Ziyang Huang, Eric Johnsen

01 May 2023-Journal of Computational Physics
TL;DR: In this article , a consistent and conservative Phase-Field model for compressible multiphase flows is derived to control mixing between different fluids at material interfaces due to numerical diffusion, and the proposed approach is consistent, conservative, bound/positivity preserving for the volume fraction/mass, and prevents spurious errors at interfaces.
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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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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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