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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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Journal Article•DOI•
A Mathematical Model for Fibroblast and Collagen Orientation
[...]


J. C. Dallon1, Jonathan A. Sherratt1•Institutions (1)
University of Warwick1

01 Jan 1998-Bulletin of Mathematical Biology
TL;DR: A model for fibroblast and collagen orientation is developed with the ultimate objective of understanding how fibroblasts form and remodel the extracellular matrix, in particular its collagen component and concludes that the major factor in determining the degree of scarring is the initial deposition of collagen.
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Cites background from "High Resolution Schemes and the Ent..."
	...This is a common problem in discretized systems with abrupt transitions (Osher & Chakravarthy, 1984)....
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A Genuinely High Order Total Variation Diminishing Scheme for One-Dimensional Scalar Conservation Laws
[...]


Xiangxiong Zhang1, Chi-Wang Shu1•Institutions (1)
Brown University1

01 Apr 2010-SIAM Journal on Numerical Analysis
TL;DR: This paper constructs a finite volume scheme which is TVD in this sense with high order accuracy (up to sixth order) in the $L^1$ norm.

...read moreread less

Abstract: It is well known that finite difference or finite volume total variation diminishing (TVD) schemes solving one-dimensional scalar conservation laws degenerate to first order accuracy at smooth extrema [S. Osher and S. Chakravarthy, SIAM J. Numer. Anal., 21 (1984), pp. 955-984], thus TVD schemes are at most second order accurate in the $L^1$ norm for general smooth and nonmonotone solutions. However, Sanders [Math. Comp., 51 (1988), pp. 535-558] introduced a third order accurate finite volume scheme which is TVD, where the total variation is defined by measuring the variation of the reconstructed polynomials rather than the traditional way of measuring the variation of the grid values. By adopting the definition of the total variation for the numerical solutions as in [R. Sanders, Math. Comp., 51 (1988), pp. 535-558], it is possible to design genuinely high order accurate TVD schemes. In this paper, we construct a finite volume scheme which is TVD in this sense with high order accuracy (up to sixth order) in the $L^1$ norm. Numerical tests for a fifth order accurate TVD scheme will be reported, which include test cases from traffic flow models.
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Cites methods from "High Resolution Schemes and the Ent..."
	...A scheme is TVD if the numerical solution satisfies TV (un+1) ≤ TV (un) where un refers to the numerical solution at the time level tn....
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A modified fifth-order WENO scheme for hyperbolic conservation laws
[...]


Samala Rathan1, G. Naga Raju1•Institutions (1)
Visvesvaraya National Institute of Technology1

01 Dec 2017-Computers & Mathematics With Applications
TL;DR: A new fifth-order weighted essentially non-oscillatory (WENO) scheme improving the WENO-NS and WenO-P methods and the proposed scheme attains optimal approximation order, even at the critical points where the first and second derivatives vanish but the third derivatives are non-zero.

...read moreread less

Abstract: Recently a WENO scheme, with smoothness indicators constructed based on L 1 measure is introduced by Ha et al. (2013) and the improved version of this scheme is presented by Kim et al. (2016), referred to as WENO-NS and WENO-P schemes respectively. These schemes perform better than the existing many fifth-order WENO schemes for the problems which contain discontinuities and attain fifth-order accuracy at the critical points where the first derivative vanishes but not at the points where the second derivatives are zero. This paper deals with modification of the above said methods to obtain a new fifth-order weighted essentially non-oscillatory (WENO) scheme. A new global-smoothness indicator is proposed which shows an improved behavior over the solutions of WENO-NS and WENO-P schemes and the proposed scheme attains an optimal order of approximation, even at the critical points where the first and second derivatives vanish but not the third derivative. Examples are taken in the numeric section to check the robustness and accuracy of the proposed scheme for one and two-dimensional system of Euler equations.
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Cites background from "High Resolution Schemes and the Ent..."
	...But the TVD schemes are at most first order accurate near smooth extrema [20]....
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On Discontinuous Galerkin Approximations of Boltzmann Moment Systems With Levermore Closure
[...]


Timothy J. Barth1•Institutions (1)
Ames Research Center1

01 May 2006-Computer Methods in Applied Mechanics and Engineering
TL;DR: A new class of energy stable numerical flux functions are devised for the DG discretization of Boltzmann moment systems which replace exact state space integration in the numerical flux with Gauss–Lobatto quadrature.
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Cites background from "High Resolution Schemes and the Ent..."
	...…Hughes et al. (1986); Hughes and Mallet (1986); Shakib (1988); Szepessy (1989); Johnson and Szepessy (1990), finite volume analysis such as given in Osher (1984a); Schonbek (1985); Merriam (1988); Tadmor (1987); Perthame (1990); Sonar (1992); LeFloch et al. (2002), and discontinuous Galerkin…...
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	...This yields a system generalization of Osher’s famous E-flux condition for scalar conservation laws given in Osher (1984b)
[v]+− · (h(v−,v+; n)− f(v(θ)) · n) ≤ 0 , ∀θ ∈ [0, 1] ....

[...]
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A Spectral Study on the Dissipation and Dispersion of the WENO Schemes
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Feilin Jia1, Zhen Gao2, Wai Sun Don2•Institutions (2)
Beijing Institute of Technology1, Ocean University of China2

01 Apr 2015-Journal of Scientific Computing
TL;DR: The statistics indicate that there is a small probability of an existence of a mild anti-dissipation in the low wavenumber range regardless of the size of the sensitivity parameter, and a sensitivity parameter adaptive technique is introduced for solving a linear advection problem with a discontinuous initial condition.

...read moreread less

Abstract: The dissipation and dispersion (spectral) properties of the nonlinear fifth order classical weighted essentially non-oscillatory finite difference scheme (WENO-JS5) and its improved version (WENO-Z5) using the approximate dispersion relation (ADR) (Pirozzoli in J Comput Phys 219:489---497, 2006) and the nonlinear spectral analysis (NSA) (Fauconnier et al. in J Comput Phys 228(6):1830---1861, 2009) are studied. Unlike the previous studies, the influences of the sensitivity parameter in the definition of the WENO nonlinear weights are also included for completeness. The fifth order upwinded central linear scheme (UW5) serves as the reference and benchmark for the purpose of comparison. The spectral properties of the WENO differentiation operator is well predicted theoretically by the ADR and validated numerically by the simulations of the WENO schemes in solving the scalar linear advection equation. In a long time simulation with an initial broadband wave, the WENO schemes generate spurious high modes with amplitude and spread of wavenumbers depend on the value of the sensitivity parameter. The NSA is applied to investigate the statistical nonlinear behavior, due to the nonlinear stencils adaptation of the WENO schemes, with a large set of initial conditions consisting of synthetic scalar fields with a prescribed energy spectrum and random phases. The statistics indicate that there is a small probability of an existence of a mild anti-dissipation in the low wavenumber range regardless of the size of the sensitivity parameter. Numerical examples demonstrate that the WENO-Z5 scheme is not only less dissipative and dispersive but also less sensitive to random phases than the WENO-JS5 scheme. Furthermore, a sensitivity parameter adaptive technique, in which its value depends on the local smoothness of the solution at a given spatial location and time, is introduced for solving a linear advection problem with a discontinuous initial condition. The preliminary result shows that the solution computed by the sensitivity parameter adaptive WENO-Z5 scheme agrees well with those computed by the WENO-Z5 scheme and the UW5 scheme in regions containing discontinuities and smooth solutions, respectively.
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Approximate Riemann Solvers, Parameter Vectors, and Difference Schemes
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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
[...]


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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The Piecewise Parabolic Method (PPM) for Gas Dynamical Simulations
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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
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