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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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High Order Explicit Local Time-Stepping Methods For Hyperbolic Conservation Laws
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Thi-Thao-Phuong Hoang1, Lili Ju2, Wei Leng3, Zhu Wang2•Institutions (3)
Auburn University1, University of South Carolina2, Chinese Academy of Sciences3

23 May 2019-arXiv: Numerical Analysis
TL;DR: The proposed algorithms are of predictor-corrector type, in which the interface information along the time direction is first predicted based on the SSP-RK approximations and Taylor expansions, and then the fluxes over the region of interface are corrected to conserve mass exactly at each time step.

...read moreread less

Abstract: In this paper we present and analyze a general framework for constructing high order explicit local time stepping (LTS) methods for hyperbolic conservation laws. In particular, we consider the model problem discretized by Runge-Kutta discontinuous Galerkin (RKDG) methods and design LTS algorithms based on strong stability preserving Runge-Kutta (SSP-RK) schemes, that allow spatially variable time step sizes to be used for time integrations in different regions. The proposed algorithms are of predictor-corrector type, in which the interface information along the time direction is first predicted based on the SSP-RK approximations and Taylor expansions, and then the fluxes over the region of interface are corrected to conserve mass exactly at each time step. Following the proposed framework, we detail the corresponding LTS schemes with accuracy up to the fourth order, and prove their conservation property and nonlinear stability for the scalar conservation laws. Numerical experiments are also presented to demonstrate excellent performance of the proposed LTS algorithms.
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The total variation decreasing property of a conservative front tracking technique
[...]


C. Klingenberg1, D. K. Mao2•Institutions (2)
Heidelberg University1, Shanghai University of Science and Technology2

21 Nov 1994-Mathematical and Computer Modelling
TL;DR: In this paper, the effect of a conservative front tracking technique on the total variation of the numerical solution when the underlying scheme is total variation decreasing (TVD) was studied, and it was shown that the first order technique will retain the TVD property for the overall scheme.
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Dissertation•
Non-oscillatory finite volume methods for conservation laws on unstructured grids.
[...]


Terhemen Aboiyar

01 Jan 2008TL;DR: Order variation procedures are combined with mesh adaptation in order to handle regions of the computational domain where the solution is smooth in a different fashion from the vicinity of singularities and steep gradients with the goal of delivering accurate solutions with less computational effort and fewer degrees of freedom when compared to adaptive methods with fixed order of reconstruction.
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Abstract: Non-Oscillatory Finite Volume Methods for Conservation Laws on Unstructured Grids by Terhemen Aboiyar This work focuses on the use of polyharmonic splines, a class of radial basis functions, in the reconstruction step of finite volume methods. We first establish the theory of radial basis functions as a powerful tool for scattered data approximation. We thereafter provide existing and new results on the approximation order and numerical stability of local interpolation by polyharmonic splines. These results provide the tools needed in the design of the Runge Kutta Weighted Essentially Non-Oscillatory (RK-WENO) method and the Arbitrary high order using high order DERivatives-WENO (ADER-WENO) method. In the RK-WENO method, a WENO reconstruction based on polyharmonic splines is coupled with Strong Stability Preserving (SSP) Runge-Kutta time stepping. The polyharmonic spline WENO reconstruction is also used in the spatial discretisation of the ADER-WENO method. Here, the time discretisation is based on a Taylor expansion in time where the time derivatives are replaced by space derivatives using the Cauchy-Kowalewski procedure. The high order flux evaluation of the ADER-WENO method is achieved by solving generalized Riemann problems for the spatial derivatives across cell interfaces. Adaptive formulations of the RK-WENO and ADER-WENO methods are used to solve advection problems on unstructured triangulations. An a posteriori error indicator is used to design the adaptation rules for the dynamic modification of the triangular mesh during the simulation. In addition, the flexibility of the stencil selection strategy for polyharmonic spline reconstruction is utilised in developing a WENO reconstruction method with stencil adaptivity. Finally, order variation procedures are combined with mesh adaptation in order to handle regions of the computational domain where the solution is smooth in a different fashion from the vicinity of singularities and steep gradients with the goal of delivering accurate solutions with less computational effort and fewer degrees of freedom when compared to adaptive methods with fixed order of reconstruction.
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Cites methods from "High Resolution Schemes and the Ent..."
	...This class of methods satisfy a Total Variation Diminishing (TVD) property and have been analysed by Harten [49] and Osher [92]....
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Three-dimensional preliminary results of the MOOD method: a very high-order finite volume method for conservation laws
[...]


Steven Diot1, Stéphane Clain1, Raphaël Loubère1•Institutions (1)
Institut de Mathématiques de Toulouse1

10 Jan 2012TL;DR: Preliminary results for the three-dimensional advection equation which confirm the good behaviour of the MOOD method are presented and it is shown that the scheme yields up to sixth-order accuracy on smooth solutions while preventing oscillations from appearing on discontinuous profiles.

...read moreread less

Abstract: The Multi-dimensional Optimal Order Detection (MOOD) method has been designed by authors in [5] and extended in [7] to reach Very-High-Order of accuracy for systems of Conservation Laws in a Finite Volume (FV) framework on 2D unstructured meshes. In this paper we focus on the extension of this method to 3D unstructured meshes. We present preliminary results for the three-dimensional advection equation which confirm the good behaviour of the MOOD method. More precisely, we show that the scheme yields up to sixth-order accuracy on smooth solutions while preventing oscillations from appearing on discontinuous profiles.
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	...Deeper studies show that the accuracy discrepancy only occurs at extrema [9, 11, 13]....
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Photo-realistic visualization for the blast wave of TNT explosion by grid-based rendering
[...]


Kaori Kato1, Takayuki Aoki1, Tei Saburi2, Masatake Yoshida2•Institutions (2)
Tokyo Institute of Technology1, National Institute of Advanced Industrial Science and Technology2

07 Sep 2005TL;DR: A three-dimensional simulation is performed with a stable and accurate numerical scheme without a special modeling for the expansion process of detonation product gas to investigate the blast wave propagation driven by the 32-kg TNT explosion of the underground magazine.

...read moreread less

Abstract: After the detonation of a solid high explosive, the material has extremely high pressure keeping the solid density and expands rapidly driving strong shock wave. In order to investigate the blast wave propagation driven by the 32-kg TNT explosion of the underground magazine a three-dimensional simulation is performed with a stable and accurate numerical scheme without a special modeling for the expansion process of detonation product gas. The compressible fluid equations are solved by a fractional step procedure which consists of the advection phase and non-advection phase. The former employs the Rational function CIP scheme in order to preserve monotone signals and the latter is solved by IDO (Interpolated Differential Operator) scheme for achieving the accurate calculation. For this simulation results, photo-realistic visualization is achieved with combination of volume rendering with isosurface rendering on grid computer.
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Approximate Riemann Solvers, Parameter Vectors, and Difference Schemes
[...]


Philip L. Roe1•Institutions (1)
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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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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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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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Robert D. Richtmyer, K. W. Morton

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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