
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
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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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01 Oct 1996-Mathematics of Computation
TL;DR: A method to determine a slope reconstruction satisfying all the exact numerical entropy inequalities is given, which avoids inhomogeneous slope limitations and gives a convergence rate of Δx l/2.
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Abstract: We consider here second-order finite volume methods for one-dimensional scalar conservation laws. We give a method to determine a slope reconstruction satisfying all the exact numerical entropy inequalities. It avoids inhomogeneous slope limitations and, at least, gives a convergence rate of Δx l/2 . It is obtained by a theory of second-order entropic projections involving values at the nodes of the grid and a variant of error estimates, which also gives new results for the first-order Engquist-Osher scheme.
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University of Michigan1

01 Nov 1999TL;DR: Numerical results for MHD simulations of magnetospheric and heliospheric plasma flows are described to demonstrate the validity and capabilities of the AMR approach for space physics applications.

...read moreread less

Abstract: A parallel adaptive mesh refinement (AMR) scheme is described for solving the hyperbolic system of partial-differential equations governing ideal magnetohydrodynamic (MHD) flows in three space dimensions. This highly parallelized algorithm adopts a cell-centered upwind finite-volume discretization procedure and uses limited solution reconstruction, approximate Riemann solvers, and explicit multistage time stepping to solve the MHD equations in divergence form, providing a combination of high solution accuracy and computational robustness across a large range in the plasma P (/3 is the ratio of thermal and magnetic pressures). A flexible block-based hierarchical data structure is used to facilitate automatic solution adaption on Cartesian mesh using physics-based refinement criteria. In addition, the data structure naturally lends itself to domain decomposition, thereby enabling efficient and scalable implementations of the method on MIMD (multiple-instruction multipledata) distributed-memory multi-processor architectures. The model has been developed on several massively parallel computer platforms and high parallel performance has been achieved (342 GFlops has been attained on a 1,490-processor Cray T3E 1200 with near-perfect scalability). Numerical results for MHD simulations of magnetospheric and heliospheric plasma flows are described to demonstrate the validity and capabilities of the approach for space physics applications. *Assistant Research Scientist, Atmospheric, Oceanic and Space Sciences, Senior Member AIAA t Assistant Research Scientist, Atmospheric, Oceanic and Space Sciences, Member AIAA XAssociate Professor, Aerospace Engineering, Senior Member AIAA §Professor, Atmospheric, Oceanic and Space Sciences ‘Professor, Electrical Engineering and Computer Science Copyright @I999 by the American Institute of Aeronautics and .4stronautics, Inc. All rights reserved.
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TL;DR: This paper analyzes the SSP properties of Runge Kutta methods for the ordinary differential equation ut=Lu where L is a linear operator and presents optimal SSP Runge–Kutta methods as well as a bound on the optimal timestep restriction.
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Abstract: Strong stability preserving (SSP) high order Runge–Kutta time discretizations were developed for use with semi-discrete method of lines approximations of hyperbolic partial differential equations, and have proven useful in many other applications. These high order time discretization methods preserve the strong stability properties of first order explicit Euler time stepping. In this paper we analyze the SSP properties of Runge Kutta methods for the ordinary differential equation uteLu where L is a linear operator. We present optimal SSP Runge–Kutta methods as well as a bound on the optimal timestep restriction. Furthermore, we extend the class of SSP Runge–Kutta methods for linear operators to include the case of time dependent boundary conditions, or a time dependent forcing term.
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	...where the spatial derivative, f(u)x, is discretized by a TVD finite difference or finite element approximation denoted −L(u) ([9, 12, 18, 3, 10] and [19])....
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TL;DR: In this paper, a class of conservative difference approximations for the steady full potential equation was presented, which are, in general, easier to program than the usual density biasing algorithms, and in fact differ only slightly from them.
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Abstract: A class of conservative difference approximations for the steady full potential equation was presented. They are, in general, easier to program than the usual density biasing algorithms, and in fact, differ only slightly from them. Rigorous proof indicated that these new schemes satisfied a new discrete entropy inequality, which ruled out expansion shocks, and that they have sharp, steady, discrete shocks. A key tool in the analysis is the construction of a new entropy inequality for the full potential equation itself. Results of some numerical experiments using the new schemes are presented.
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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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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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