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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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P. Lin, K. W. Morton, Endre Süli

01 Jan 1993-Mathematical Modelling and Numerical Analysis
TL;DR: In this paper, the authors present the formulation generale du schema de Galerkin using the caracteristiques (ECG) for conservation scalaires and dans le cadre de la theorie des integrales de Riemann et Stieltjes.
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Abstract: Cet article presente la formulation generale du schema de Galerkin utilisant les caracteristiques (ECG) pour les lois de conservation scalaires et dans le cadre de la theorie des integrales de Riemann et Stieltjes. Nous montrons que ce schema est equivalent a l'operateur de transport-collapse de Brenier. Pour obtenir une plus grande precision, nous envisageons deux types de reconstruction, suivant que sont utilisees des fonctions lineaires continues ou des fonctions lineaires discontinues. La convergence du schema numerique est alors montree, obtenue apres avoir obtenu certaines majorations. Nous prouvons finalement que la limite de la fonction approchee, obtenue apres reconstruction, est une solution admissible des equations de conservation
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Yan Guo1, Tao Xiong2, YuFeng Shi1•Institutions (2)
China University of Mining and Technology1, University of Houston2

01 Oct 2015-Journal of Scientific Computing
TL;DR: Numerical examples for one and two dimensional problems including incompressible flows are presented to assess the good performance, maximum principle preserving, essentially non-oscillatory and high resolution of the proposed method.
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Abstract: In this paper, a maximum-principle-satisfying finite volume compact scheme is proposed for solving scalar hyperbolic conservation laws. The scheme combines weighted essentially non-oscillatory schemes (WENO) with a class of compact schemes under a finite volume framework, in which the nonlinear WENO weights are coupled with lower order compact stencils. The maximum-principle-satisfying polynomial rescaling limiter in Zhang and Shu (J Comput Phys 229:3091---3120, 2010, Proc R Soc A Math Phys Eng Sci 467:2752---2776, 2011) is adopted to construct the present schemes at each stage of an explicit Runge---Kutta method, without destroying high order accuracy and conservativity. Numerical examples for one and two dimensional problems including incompressible flows are presented to assess the good performance, maximum principle preserving, essentially non-oscillatory and high resolution of the proposed method.
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	...The total variation diminishing (TVD) schemes [16] satisfy the strict maximum-principle, but they degenerate to first order accuracy at smooth extrema [28]....
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A Strong Stability Preserving Analysis for Explicit Multistage Two-Derivative Time-Stepping Schemes Based on Taylor Series Conditions
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Zachary J. Grant1, Sigal Gottlieb2, David C. Seal3•Institutions (3)
Oak Ridge National Laboratory1, University of Massachusetts Dartmouth2, United States Naval Academy3

11 May 2019TL;DR: Substantial conditions are demonstrated for an explicit two-derivative multistage method to preserve the strong stability properties of spatial discretizations in a forward Euler and Taylor series formulation, which are called strong stability preserving Taylor series (SSP-TS) methods.
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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. Multi-derivative 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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M. E. Ladonkina1, V. F. Tishkin1•Institutions (1)
Russian Academy of Sciences1

13 Aug 2015-Differential Equations
TL;DR: In this paper, the Galerkin discontinuous method can be treated as a generalization of the Godunov method to piecewise polynomial functions using the problem on the interaction of a shock wave with an entropy perturbation.
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Abstract: We show that the schemes of the Galerkin discontinuous method can be treated as a generalization of the Godunov method to piecewise polynomial functions Using the problem on the interaction of a shock wave with an entropy perturbation as an example, we obtain nearly second order accuracy in the wake of the shock wave
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PDEFIT: A Fortran code for data fitting in partial differential equations
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Klaus Schittkowski

01 Jan 1999-Optimization Methods & Software
TL;DR: PDEFIT is a computer program to estimate parameters in a system of one-dimensional differential equations and coupled ordinary differential equations, and allows arbitrary transition conditions between separate integration areas for functions and derivatives, switching conditions and dynamic constraints.
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Abstract: PDEFIT is a computer program to estimate parameters in a system of one-dimensional differential equations and coupled ordinary differential equations. Equations without time-dependent derivatives are permitted. The model allows arbitrary transition conditions between separate integration areas for functions and derivatives, switching conditions and dynamic constraints. Proceeding from given experimental data, e.g. observation times and measurements, the distance of these measured data from the solution of a system of differential equations at designated spatial values is to be minimized in the L 2-L 1-, or L ∞-norm. The method of lines is used to discretize the partial differential equation with respect to polynomial approximation, difference formulae and several special upwind and related formulae for hyperbolic PDE's. The original system is transformed into a set of ordinary differential equations or, alternatively, into a set of differential algebraic equations, that is solved then by standard ODE or D...
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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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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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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

...read moreread less



Go to Paper 
3,449 citations



Save
Cite
Share






	
	
	1
	2
	3
	4…

	5
	6
	7
	
	

Collapse



Related Papers (5)

High resolution schemes for hyperbolic conservation laws
[...]

24 Aug 2011Ami Harten



High Resolution Schemes Using Flux Limiters for Hyperbolic Conservation Laws
[...]

01 Oct 1984-SIAM Journal on Numerical Analysis
P. K. Sweby



Efficient implementation of essentially non-oscillatory shock-capturing schemes,II
[...]

01 Jul 1989-Journal of Computational Physics
Chi-Wang Shu, Stanley Osher



Uniformly high order accurate essentially non-oscillatory schemes, 111
[...]

01 Aug 1987-Journal of Computational Physics
Ami Harten, Bjorn Engquist, Stanley Osher, Sukumar Chakravarthy  - Show less +1 more



Approximate Riemann Solvers, Parameter Vectors, and Difference Schemes
[...]

01 Aug 1997-Journal of Computational Physics
Philip L. Roe











Ask Copilot


20
Related papers

34
References

2
Authors

2
Contributing institutions

8
Related topics












