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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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Proceedings Article•DOI•
Implicit total variation diminishing (TVD) schemes for steady-state calculations
[...]


Helen C. Yee1, R. F. Warming1, Ami Harten2•Institutions (2)
Ames Research Center1, New York University2

01 Jan 1983TL;DR: Numerical experiments show that this new implicit unconditionallystable high-resolution TVD scheme not only has a fairly rapid convergence rate, but also generates a highly resolved approximation to the steady-state solution.

...read moreread less

Abstract: The application of a new implicit unconditionally stable high resolution total variation diminishing (TVD) scheme to steady state calculations. It is a member of a one parameter family of explicit and implicit second order accurate schemes developed by Harten for the computation of weak solutions of hyperbolic conservation laws. This scheme is guaranteed not to generate spurious oscillations for a nonlinear scalar equation and a constant coefficient system. Numerical experiments show that this scheme not only has a rapid convergence rate, but also generates a highly resolved approximation to the steady state solution. A detailed implementation of the implicit scheme for the one and two dimensional compressible inviscid equations of gas dynamics is presented. Some numerical computations of one and two dimensional fluid flows containing shocks demonstrate the efficiency and accuracy of this new scheme. Previously announced in STAR as N83-23085
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Cites background from "High Resolution Schemes and the Ent..."
	...See, for example, van Leer [7], Colella and Woodward [15], Harten [2], and Osher and Chakravarthy [9]....
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Nonlinearly stable compact schemes for shock calculations
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Bernardo Cockburn1, Chi-Wang Shu2•Institutions (2)
University of Minnesota1, Brown University2

01 Jun 1994-SIAM Journal on Numerical Analysis
TL;DR: In this article, the applications of high-order, compact finite difference methods in shock calculations are discussed, and the main concern is to define a local mean which will serve as a reference for introducing a local nonlinear limiting to control spurious numerical oscillations while maintaining the formal accuracy of the scheme.

...read moreread less

Abstract: The applications of high-order, compact finite difference methods in shock calculations are discussed. The main concern is to define a local mean which will serve as a reference for introducing a local nonlinear limiting to control spurious numerical oscillations while maintaining the formal accuracy of the scheme. For scalar conservation laws, the resulting schemes can be proven total-variation stable in one space dimension and maximum-norm stable in multiple space dimensions. Numerical examples are shown to verify accuracy and stability of such schemes for problems containing shocks. These ideas can also be applied to other implicit schemes such as the continuous Galerkin finite element methods.
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Accurate monotone cubic interpolation
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H. T. Huynh1•Institutions (1)
Glenn Research Center1

01 Feb 1993-SIAM Journal on Numerical Analysis
TL;DR: In this article, the authors relax the monotonicity constraint in a geometric framework in which the median function plays a crucial role, and present algorithms for piecewise cubic interpolants, which preserve monoticity as well as uniform third and fourth-order accuracy.
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Abstract: Monotone piecewise cubic interpolants are simple and effective. They are generally third-order accurate, except near strict local extrema where accuracy degenerates to second-order due to the monotonicity constraint. Algorithms for piecewise cubic interpolants, which preserve monotonicity as well as uniform third and fourth-order accuracy are presented. The gain of accuracy is obtained by relaxing the monotonicity constraint in a geometric framework in which the median function plays a crucial role.
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Cites background from "High Resolution Schemes and the Ent..."
	...In a different context, namely numerical simulations of conservation laws, there has been a great deal of effort to preserve monotonicity by constraining the derivatives, see [12], [18], [20]-[22], [24], [27], and the references given there....
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Rainer Ansorge1•Institutions (1)
University of Hamburg1

01 Apr 1990-Transportation Research Part B-methodological
TL;DR: In this paper, it was pointed out that this entropy condition can also be used in traffic flow theory as a uniqueness criterion, and that it is the missing mathematical model of the ride impulse.

...read moreread less

Abstract: Mathematical models of freeway traffic flow do not include models of the driver's ride impulse (e.g. of the fact that drivers really start if a traffic light switches form red to green). Moreover, the occurrence of shocks leads to the necessity to deal with weak solutions of mathematical models, as far as models formulated in terms of conservation laws are concerned. But the transition from a classic conservation law differential equation to its weak formulation leads to a loss of uniqueness of the solution. This also happes in gas dynamics where an entropy condition was additionally introduced in order to pick out the physically true solution. In this paper, it will be pointed out that this entropy condition can also be used in traffic flow theory as a uniqueness criterion, and that it is - strangely enough - the missing mathematical model of the ride impulse. These ideas are exemplified in case of the Lighthill-Whitham model which so seems to become again an up-to-date model that can numerically be treated by means of very effective numerical procedures such as TVD methods.
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Development of singular solutions to the axisymmetric Euler equations
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Alain Pumir, Eric D. Siggia

01 Jul 1992-Physics of Fluids
TL;DR: In this paper, a variety of initially smooth axisymmetric flows with swirl are simulated with a variable mesh, finite difference code with particular attention paid to the production of large (divergent) vorticity.
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Abstract: A variety of initially smooth axisymmetric flows with swirl are simulated with a variable mesh, finite‐difference code with particular attention paid to the production of large (divergent) vorticity. Away from the symmetry axis, the evolution is entirely consistent with expectations based on the isomorphism with two‐dimensional convection. Vortex sheets form on the leading face of ‘‘plumes’’ and their trailing edges roll up. When a ‘‘plume’’ begins to fission, a cusp develops at the cleavage point via a Rayleigh–Taylor‐like instability and the maximum (three‐dimensional) vorticity diverges, approximately, as inverse time squared. For technical reasons, the Boussinesq approximation was employed for this part of the simulation which observed, overall, a 106 increase in vorticity. The diverging strain was generated progressively more locally, justifying the approximation. Analytic estimates are provided which significantly constrain the singular solutions.
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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.

...read moreread less


Full-textGo to Paper 
6,630 citations



Save
Cite
Share





Journal Article•DOI•
Difference Methods for Initial-Value Problems.
[...]


Samuel Goldberg, Robert D. Richtmyer

01 Nov 1959-American Mathematical Monthly

Go to Paper 
4,135 citations



Save
Cite
Share





Journal Article•DOI•
The Piecewise Parabolic Method (PPM) for Gas Dynamical Simulations
[...]


Phillip Colella1, Paul R. Woodward2•Institutions (2)
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

...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












