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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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A composite semi-conservative scheme for hyperbolic conservation laws
[...]


Ritesh Kumar Dubey1•Institutions (1)
Institut de Mathématiques de Toulouse1

01 Jan 2010-Applied Mathematics and Computation
TL;DR: A first order accurate semi-conservative composite scheme is presented for hyperbolic conservation laws and captures the shock waves exactly with less numerical dissipation but generates unphysical rarefaction shocks in case of expansion waves with sonic points.
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Jan Bartsch1, Alfio Borzì1, Francesco Fanelli2, Souvik Roy3•Institutions (3)
University of Würzburg1, Claude Bernard University Lyon 12, University of Texas at Arlington3

20 Aug 2021-Numerische Mathematik
TL;DR: In this paper, a non-smooth Lagrange optimization framework is proposed for ensemble optimal control problems governed by the Liouville (continuity) equation that have been originally proposed by R.W. Brockett for determining an efficient and robust control strategy for dynamical systems.
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Abstract: This paper is devoted to the numerical analysis of non-smooth ensemble optimal control problems governed by the Liouville (continuity) equation that have been originally proposed by R.W. Brockett with the purpose of determining an efficient and robust control strategy for dynamical systems. A numerical methodology for solving these problems is presented that is based on a non-smooth Lagrange optimization framework where the optimal controls are characterized as solutions to the related optimality systems. For this purpose, approximation and solution schemes are developed and analysed. Specifically, for the approximation of the Liouville model and its optimization adjoint, a combination of a Kurganov–Tadmor method, a Runge–Kutta scheme, and a Strang splitting method are discussed. The resulting optimality system is solved by a projected semi-smooth Krylov–Newton method. Results of numerical experiments are presented that successfully validate the proposed framework.
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Provable convergence of blow-up time of numerical approximations for a class of convection-diffusion equations
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Hui Guo, Xu Liang, Yang Wen-Jei Yang

01 Jun 2022-Journal of Computational Physics
TL;DR: In this article , the authors investigate the numerical algorithms to capture the blowup time for a class of convection-diffusion equations with blow-up solutions, and they use the positivity-preserving technique to enforce the L1-stability and the L2-norm of the numerical approximations to detect the blow up phenomenon.
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Ritesh Kumar Dubey1, Mohan K. Kadalbajoo2•Institutions (2)
Indian Institutes of Information Technology1, Indian Institute of Technology Kanpur2

30 Oct 2009-International Journal for Numerical Methods in Fluids
TL;DR: In this article, an upwind-based high resolution scheme using flux limiters is presented, based on the direction of flow, which leads to a truly upwind scheme without losing total variation diminishing (TVD) property for hyperbolic linear systems.
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Abstract: In this work we present an upwind-based high resolution scheme using flux limiters. Based on the direction of flow we choose the smoothness parameter in such a way that it leads to a truly upwind scheme without losing total variation diminishing (TVD) property for hyperbolic linear systems where characteristic values can be of either sign. Here we present and justify the choice of smoothness parameters. The numerical flux function of a high resolution scheme is constructed using wave speed splitting so that it results into a scheme that truly respects the physical hyperbolicity property. Bounds are given for limiter functions to satisfy TVD property. The proposed scheme is extended for non-linear problems by using the framework of relaxation system that converts a non-linear conservation law into a system of linear convection equations with a non-linear source term. The characteristic speed of relaxation system is chosen locally on three point stencil of grid. This obtained relaxation system is solved using composite scheme technique, i.e. using a combination of proposed scheme with the conservative non-standard finite difference scheme. Presented numerical results show higher resolution near discontinuity without introducing spurious oscillations. Copyright © 2008 John Wiley & Sons, Ltd.

...read moreread less



Go to Paper 
1 citations



Save
Cite
Share





Journal Article•DOI•
A remapping method based on multi-point flux corner transport upwind advection algorithm *
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Zhijun Shen, Guixia Lv

01 Nov 2013-Journal of Computational Mathematics
TL;DR: A pseudo time to transform the interpolation into an initial value problem on a moving grid, and construct a moving mesh method to solve it.

...read moreread less

Abstract: A local remapping algorithm for scalar function on quadrilateral meshes is described. The remapper from a distorted grid to a rezoned grid is usually regarded as a conservative interpolation problem. The present paper introduces a pseudo time to transform the interpolation into an initial value problem on a moving grid, and construct a moving mesh method to solve it. The new feature of the algorithm is the introduction of multipoint information on each edge, which leads to the numerical flux consistent with grid node motion. During the procedure of deriving scheme, we illustrate a framework about how the algorithms on a rectangular mesh are easily generated to those on a moving mesh. The basic ideas include: (i) introducing coordinate transformation, which maps the irregular domain in physical space to a perfectly regular computational domain, and (ii) deriving finite volume methods in the physical domain, which can be viewed as a discretization of the transformed equation. The resulting scheme is second-order accurate, conservative and monotonicity preserving. Numerical examples are carried out to show the good performance of our 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
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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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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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