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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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Conservative multi-implicit spectral deferred correction methods for reacting gas dynamics
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Anita T. Layton1, Michael L. Minion1•Institutions (1)
University of North Carolina at Chapel Hill1

01 Mar 2004-Journal of Computational Physics
TL;DR: Numerical results show that the conservative nature of the methods allows a robust representation of discontinuities and sharp gradients; the results also demonstrate the expected convergence rates for the methods of orders three, four, and five for smooth problems.
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Cites methods from "High Resolution Schemes and the Ent..."
	...For the Euler equations (as well as other systems of hyperbolic conservation laws), most grid-based numerical methods are cast in conservation form and techniques like Godunov methods [11], essentially non-oscillatory (ENO) methods [25], piecewise parabolic method (PPM) [8], total-variationdiminishing (TVD) methods [23], or wave propagation methods [19] are used to construct conservative flux values, which allow accurate and robust representation of shocks without introducing non-physical oscillations or excessive diffusion into the solution....
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Zhengfu Xu1•Institutions (1)
Michigan Technological University1

18 Dec 2013-Mathematics of Computation
TL;DR: It is shown that the global maximum principle can be preserved while the high order accuracy of the underlying scheme is maintained.
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Abstract: In this paper, we present a class of parametrized limiters used to achieve strict maximum principle for high order numerical schemes applied to hyperbolic conservation laws computation. By decoupling a sequence of parameters embedded in a group of explicit inequalities, the numerical fluxes are locally redefined in consistent and conservative formulation. We will show that the global maximum principle can be preserved while the high order accuracy of the underlying scheme is maintained. The parametrized limiters are less restrictive on the CFL number when applied to high order finite volume scheme. The less restrictive limiters allow for the development of the high order finite difference scheme which preserves the maximum principle. Within the proposed parametrized limiters framework, a successive sequence of limiters are designed to allow for significantly large CFL number by relaxing the limits on the intermediate values of the multistage Runge-Kutta method. Numerical results and preliminary analysis for linear and nonlinear scalar problems are presented to support the claim. The parametrized limiters are applied to the numerical fluxes directly. There is no increased complexity to apply the parametrized limiters to different kinds of monotone numerical fluxes.
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Cites background from "High Resolution Schemes and the Ent..."
	...However, it is well known that the TVD scheme, where the total variation is measured by that of grid values, degenerates to first order accuracy at extrema [5]....
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Jonathan Goodman1, Randall J. LeVeque2•Institutions (2)
New York University1, University of California, Los Angeles2

01 Apr 1988-SIAM Journal on Numerical Analysis
TL;DR: A geometric approach is used, similar to van Leer's MUSCL schemes, to construct a second-order accurate generalization of Godunov’s method for solving scalar conservation laws, and quantitative information on the rate of spreading is obtained which explains the kinks in rarefaction waves often observed at the sonic point.
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Abstract: A geometric approach, similar to Van Leer's MUSCL schemes, is used to construct a second-order accurate generalization of Godunov's method for solving scalar conservation laws. By making suitable approximations, a scheme is obtained which is easy to implement and total variation diminishing. The entropy condition is also investigated from the standpoint of the spreading of rarefaction waves. Quantitative information is obtained for Godunov's method on the rate of spreading which explain the kinks in rarefaction waves often observed at the sonic point.
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Antony Jameson1•Institutions (1)
Princeton University1

09 Jun 1987TL;DR: The purpose of this paper is to survey some of the highlights of computational fluid dynamics as an emerging branch of aeronautical science, and to identify several remaining unsurmounted challenges.
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Abstract: The purpose of this paper is to survey some of the highlights of computational fluid dynamics as an emerging branch of aeronautical science, and to identify several remaining unsurmounted challenges. Prior to the advent of the computer there was already in place a rather comprehensive mathematical formulation of fluid mechanics. This had been developed by elegant mathetical analysis, frequently guided by brilliant insights. Well known examples include the airfoil theory of Kutta and Joukowski, Prandtl's wing and boundary layer theories, von Karman's analysis of the vortex street, and more recently Jones' slender wing theory [I], and Hayes' theory of linearized supersonic flow [ Z ] . These methods required simplifying assumptions of various kinds, and could not be used to make quantitative predictions of complex flows dominated by nonlinear effects. The computer opens up new possibilities for attacking these problems by direct calculation of solutions to more complete mathematical models.
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EASY-FIT: a software system for data fitting in dynamical systems
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Klaus Schittkowski1•Institutions (1)
University of Bayreuth1

01 Mar 2002-Structural and Multidisciplinary Optimization
TL;DR: EASY-FIT is an interactive software system to identify parameters in explicit model functions, steady-state systems, Laplace transformations, systems of ordinary differential equations, differential algebraic equations, or systems of one-dimensional time-dependent partial differential equations with or without algebraic equation.
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Abstract: EASY-FIT is an interactive software system to identify parameters in explicit model functions, steady-state systems, Laplace transformations, systems of ordinary differential equations, differential algebraic equations, or systems of one-dimensional time-dependent partial differential equations with or without algebraic equations. Proceeding from given experimental data, i.e. observation times and measurements, the minimum least squares distance of measured data from a fitting criterion is computed, that depends on the solution of the dynamical system. The software system is implemented in form of a Microsoft Access database running under MS-Windows 95/98/NT/2000. The underlying numerical algorithms are coded in Fortran and are executable independently from the interface. Model functions are either interpreted and evaluated symbolically by a Fortran-similar modeling language, that allows in addition automatic differentiation of nonlinear functions, or by user-provided Fortran subroutines.
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Cites background from "High Resolution Schemes and the Ent..."
	...TVD stands for total variation diminishing and the correponding one parameter family of upwind formulae was proposed by Chakravarthy and Osher [9]....
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	...Yee [50], Chakravarthy and Osher [9], [10], [11], Sweby [44], Wang and Richards [47], and Yang and Przekwas [49]....
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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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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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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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...read moreread less
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