
Search or ask a question









PricingLoginSign up




Home
NotebookBETA

Tools
Literature Review
Copilot - Read with AI
Citation generator
Paraphraser
AI Detector

Chrome Extension

Talk with us

Use on ChatGPT



	Home
	/
	Papers
	/
	High Resolution Schemes and the Entropy Condition


Book Chapter•DOI•
Save



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.

...read moreread less


Content maybe subject to copyright    Report








































Citations





PDF
Open Access
YearTypeAuthorsInstitutions More filters


 Sort by





Posted Content•
A Strong Stability Preserving Analysis for Multistage Two-Derivative Time-Stepping Schemes Based on Taylor Series Conditions
[...]


Zachary J. Grant, Sigal Gottlieb, David C. Seal

27 Apr 2018-arXiv: Numerical Analysis
TL;DR: This work demonstrates sufficient conditions for a two-derivative multistage method to preserve the strong stability properties of spatial discretizations in a forward Euler and Taylor series formulation, and defines an optimization procedure that allows for such SSP methods.

...read moreread less

Abstract: High order strong stability preserving (SSP) time discretizations are often needed to ensure the nonlinear (and sometimes non-inner-product) strong stability properties of spatial discretizations specially designed for the solution of hyperbolic PDEs. Multiderivative time-stepping methods have recently been increasingly used for evolving hyperbolic PDEs, and the strong stability properties of these methods are of interest. In our prior work we explored time discretizations that preserve the strong stability properties of spatial discretizations coupled with forward Euler and a second derivative formulation. However, many spatial discretizations do not satisfy strong stability properties when coupled with this second derivative formulation, but rather with a more natural Taylor series formulation. In this work we demonstrate sufficient conditions for an explicit two-derivative multistage method to preserve the strong stability properties of spatial discretizations in a forward Euler and Taylor series formulation. We call these strong stability preserving Taylor series (SSP-TS) methods. We also prove that the maximal order of SSP-TS methods is p = 6, and define an optimization procedure that allows us to find such SSP methods. Several types of these methods are presented and their efficiency compared. Finally, these methods are tested on several PDEs to demonstrate the benefit of SSP-TS methods, the need for the SSP property, and the sharpness of the SSP time-step in many cases.
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Cites methods from "High Resolution Schemes and the Ent..."
	...tal variation diminishing, maximum norm preserving, or positivity preserving properties. The development of high order spatial discretizations that can handle discontinuities is a major research area [6, 16, 29, 31, 36, 47, 48, 49, 4, 50, 55]. When the partial diﬀerential equation (1) is semi-discretized we obtain the ordinarydiﬀerential equation (ODE) ut = F(u), (2) (where u is a vector of approximations to U). This formulation is often ...
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Enrico Bertolazzi1•Institutions (1)
University of Trento1

01 Dec 1998-International Journal of Numerical Methods for Heat & Fluid Flow
TL;DR: A finite volume, semi‐implicit scheme, is proposed and discussed, which solves the two‐dimensional Euler equations for the hypersonic flow of a mixture of chemically reactive specie and yields a simple and efficient computer algorithm.
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Abstract: A finite volume, semi‐implicit scheme, is proposed and discussed, which solves the two‐dimensional Euler equations for the hypersonic flow of a mixture of chemically reactive specie. The present scheme can be applied on a general, unstructured grid. The first order version guarantees non negativity of the densities and of the vibrational energies for arbitrarily large time steps. The semi‐implicit time discretization of advective terms and the fully implicit discretization of the highly nonlinear terms yield a simple and efficient computer algorithm. Numerical tests show that shocks are well captured and the correct profiles for the chemical specie are reproduced at low computational cost.
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Cites background from "High Resolution Schemes and the Ent..."
	...Das WENO-Verfahren basiert auf ENO-Verfahren, die für Finite-Volumen Verfahren maßgeblich von Harten und Osher in [26] - [29] und [67] entwickelt wurden....
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High order explicit local time stepping methods for hyperbolic conservation laws
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Thi-Thao-Phuong Hoang1, Lili Ju2, Wei Leng3, Zhu Wang2•Institutions (3)
Auburn University1, University of South Carolina2, Chinese Academy of Sciences3

29 Jan 2020-Mathematics of Computation
TL;DR: In this article, a general framework for constructing high order explicit local time stepping (LTS) methods for hyperbolic conservation laws is presented and analyzed, and the proposed algorithms are of predictor-corrector type, in which the interface information along the time direction is first predicted based on the SSP-RK approximations and Taylor expansions, and then the fluxes over the region of interface are corrected to conserve mass exactly at each time step.

...read moreread less

Abstract: In this paper we present and analyze a general framework for constructing high order explicit local time stepping (LTS) methods for hyperbolic conservation laws. In particular, we consider the model problem discretized by Runge-Kutta discontinuous Galerkin (RKDG) methods and design LTS algorithms based on strong stability preserving Runge-Kutta (SSP-RK) schemes, that allow spatially variable time step sizes to be used for time integrations in different regions. The proposed algorithms are of predictor-corrector type, in which the interface information along the time direction is first predicted based on the SSP-RK approximations and Taylor expansions, and then the fluxes over the region of interface are corrected to conserve mass exactly at each time step. Following the proposed framework, we detail the corresponding LTS schemes with accuracy up to the fourth order, and prove their conservation property and nonlinear stability for the scalar conservation laws. Numerical experiments are also presented to demonstrate excellent performance of the proposed LTS algorithms.
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Compressive properties of Min-mod-type limiters in modelling shockwave-containing flows
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Guangning Li1, Guangning Li2, Dinesh Bhatia3, Jian Wang2•Institutions (3)
Northwestern Polytechnical University1, Kingston University2, The University of Nottingham Ningbo China3

12 May 2020-Journal of The Brazilian Society of Mechanical Sciences and Engineering
TL;DR: The long-ignored compressive properties of Min-mod-type limiter are investigated in this article by demonstrating its potential in numerically modelling shockwave-containing flows, especially in shock wave/boundary layer interaction (SWBLI) problems.

...read moreread less

Abstract: The long-ignored compressive properties of Min-mod-type limiter is investigated in this manuscript by demonstrating its potential in numerically modelling shockwave-containing flows, especially in shock wave/boundary layer interaction (SWBLI) problems. Theoretical studies were firstly performed based on Sweby’s total variation diminishing (TVD) limiter region and Spekreijse’s monotonicity-preserving limiter region to indicate Min-mod-type limiters’ compressive properties. The influence of limiters on the solution accuracy was evaluated using a hybrid-order analysis method based on the grid-independent study in three typical shockwave-containing flows. The conclusions are that, Min-mod-type limiter can be utilized as a dissipative and/or compressive limiter, but depending on the reasonable value of the compression parameter. The compressive Min-mod limiter tends to be more attractive in modelling shockwave-containing flows as compared to other commonly preferred limiters because of its stable computational process and its high-resolution predictions. However, the compressive Min-mod limiter may suffer from its slightly poor convergence, as that observed in other commonly accepted smooth limiters in modelling SWBLI problems.
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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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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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