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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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Texas A&M University1, University of South Carolina2

01 Mar 2001-Journal of Computational and Applied Mathematics
TL;DR: A brief survey of numerical methods for time-dependent advection-dominated partial differential equations (PDEs) is given in this paper, including first-order hyperbolic PDEs and non-stationary ADVDEs.
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Cites methods from "High Resolution Schemes and the Ent..."
	...Unfortunately, Osher and Chakravarthy proved that TVD methods must degenerate to 4rst-order accuracy at local maximum or minimum points [78]....
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TL;DR: The algorithm discussed here uses only scalar Riemann solvers and Satisfaction of a set of Kruzkov-type entropy inequalities is established for the limit solution, from which geometric entropy conditions follow.
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Abstract: Convergence is established for a scalar finite difference scheme, based on the Godunov or Engquist--Osher (EO) flux, for scalar conservation laws having a flux that is spatially dependent through a possibly discontinuous coefficient. Other works in this direction have established convergence for methods employing the solution of 2 × 2 Riemann problems. The algorithm discussed here uses only scalar Riemann solvers. Satisfaction of a set of Kruzkov-type entropy inequalities is established for the limit solution, from which geometric entropy conditions follow. Assuming a piecewise constant coefficient, it is shown that these conditions imply L1-contractiveness for piecewise C1 solutions, thus extending a well-known theorem.
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Cites background from "High Resolution Schemes and the Ent..."
	...Then flux limiters [26], [19], [7] are applied to damp out the spurious oscillations that these higher order corrective terms often give rise to in regions of rapid transition....
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TL;DR: Semidiscrete generalizations of the second order extension of Godunov’s scheme, known as the MUSCL scheme, are constructed, starting with any three point “E” scheme, used to approximate scalar conservation laws in one space dimension.
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Abstract: Semidiscrete generalizations of the second order extension of Godunov’s scheme, known as the MUSCL scheme, are constructed, starting with any three point “E” scheme. They are used to approximate scalar conservation laws in one space dimension. For convex conservation laws, each member of a wide class is proven to be a convergent approximation to the correct physical solution. Comparison with another class of high resolution convergent schemes is made.
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	...In [12] we constructed a class of convergent high resolution schemes, using flux limiters and second order accurate upwinding....
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	...15c) Dj-l12 '0, then it is easy to show [12] using an argument of [19], that, for t1 _ t2 -0 (1....
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	...Examples are given in [12]....
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	...In earlier work with the same author [12], we constructed, and proved convergence of, a class of high resolution schemes approximating scalar convex conservation laws....

[...]






Journal Article•DOI•
A Time-Domain, Finite-Volume Treatment for the Maxwell Equations
[...]


Vijaya Shankar1, Alireza H. Mohammadian1, William F. Hall1•Institutions (1)
Rockwell International1
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TL;DR: In this paper, the differential form of the time-domain Maxwell's equations are first cast in a conservation form and then solved using a finite-volume discretization procedure derived from proven Computational Fluid Dynamics (CFD) methods.
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Abstract: For computation of electromagnetic scattering from layered objects, the differential form of the time-domain Maxwell's equations are first cast in a conservation form and then solved using a finite-volume discretization procedure derived from proven Computational Fluid Dynamics (CFD) methods 1 . The formulation accounts for any variations in the material properties (time, space, and frequency dependent), and can handle thin resistive sheets and lossy coatings by positioning them at finite-volume cell boundaries. The time-domain approach handles both continuous wave (single frequency) and pulse (broadband frequency) incident excitation. Arbitrarily shaped objects are modeled by using a body-fitted coordinate transformation. For treatment of complex internal/external structures with many material layers, a multizone framework with ability to handle any type of zonal boundary conditions (perfectly conducting, flux through, zero flux, periodic, nonreflecting outer boundary, resistive card, and lossy ...
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15 Aug 2002-Computers & Chemical Engineering
TL;DR: In this paper, a high-resolution algorithm is used to simulate the multidimensional crystal size distribution under the operations defined by two optimal control trajectories, and it is shown that a subtle change in the optimal control objective can have a very large effect on the crystal size and shape distribution.
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	...High resolution methods have been developed primarily by the computational physics community (Harten, 1983; LeVeque, 1992, 1997; Osher & Chakravarthy, 1984; Sweby, 1984)....
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	...The nucleation rate can be significantly larger at the bottom of the crystallizer and the growth rate can be much larger at the top....
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	...While not well
known in the crystallization or control communities, high resolution algorithms have been used in the computational physics community for a wide variety of applications (Harten, 1983; LeVeque, 1992, 1997; Osher & Chakravarthy, 1984; Sweby, 1984; Yang, Huang, & Tsuei, 1995)....
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	...Each compartment is assumed to be well-mixed, that is, the nucleation and growth kinetics are uniform throughout the compartment, and consequently a modification of Eq....
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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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