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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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Algorithmic aspects and computing trends in computational electromagnetics using massively parallel architectures
[...]


C. Rowell1, V. Shankar1, W.F. Hall1, A.H. Mohammadian1•Institutions (1)
Rockwell Automation1

19 Apr 1995TL;DR: The goal of the computational electromagnetics effort is to define, implement, and evaluate rapid prototype signature prediction, addressing many issues related to physics of electromagnetsics, efficient and higher-order accurate algorithms, boundary condition procedures, geometry and gridding, computer architecture, and validation.
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Abstract: Accurate and rapid evaluation of radar signature for alternative aircraft/store configurations would be of substantial benefit in the evolution of integrated designs that meet radar cross section requirements across the threat spectrum. Finite-volume time domain methods offer the possibility of modeling the whole aircraft, including penetrable regions and stores, at longer wavelengths on today's supercomputers and at typical airborne radar wavelengths on the massively parallel teraflop computers of tomorrow. To realize this potential, practical means are being developed for the rapid generation of grids on and around the aircraft, and numerical algorithms that maintain high order accuracy on such grids are being constructed. A structured grid and an unstructured grid based finite-volume, time-domain Maxwell's equation solver has been developed incorporating modeling techniques for general radar absorbing materials. Using this work as a base, the goal of the computational electromagnetics effort is to define, implement, and evaluate rapid prototype signature prediction, addressing many issues related to (1) physics of electromagnetics, (2) efficient and higher-order accurate algorithms, (3) boundary condition procedures, (4) geometry and gridding (structured and unstructured), (5) computer architecture, and (6) validation. >
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Optimal Control of One-Dimensional Partial Differential Algebraic Equations with Applications
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M. Blatt1, Klaus Schittkowski1•Institutions (1)
University of Bayreuth1

01 Dec 2000-Annals of Operations Research
TL;DR: An approach to compute optimal control functions in dynamic models based on one-dimensional partial differential algebraic equations (PDAE) using the method of lines and the resulting nonlinear programming problem is solved by the sequential quadratic programming code NLPQL.
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Abstract: We present an approach to compute optimal control functions in dynamic models based on one-dimensional partial differential algebraic equations (PDAE). By using the method of lines, the PDAE is transformed into a large system of usually stiff ordinary differential algebraic equations and integrated by standard methods. The resulting nonlinear programming problem is solved by the sequential quadratic programming code NLPQL. Optimal control functions are approximated by piecewise constant, piecewise linear or bang-bang functions. Three different types of cost functions can be formulated. The underlying model structure is quite flexible. We allow break points for model changes, disjoint integration areas with respect to spatial variable, arbitrary boundary and transition conditions, coupled ordinary and algebraic differential equations, algebraic equations in time and space variables, and dynamic constraints for control and state variables. The PDAE is discretized by difference formulae, polynomial approximations with arbitrary degrees, and by special update formulae in case of hyperbolic equations. Two application problems are outlined in detail. We present a model for optimal control of transdermal diffusion of drugs, where the diffusion speed is controlled by an electric field, and a model for the optimal control of the input feed of an acetylene reactor given in form of a distributed parameter system.
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Cites background from "High Resolution Schemes and the Ent..."
	...TVD stands for total variation diminishing and the corresponding one-parameter family of upwind formulae was proposed by Chakravarthy and Osher [ 4 ]....
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A class of high resolution shock capturing schemes for hyperbolic conservation laws
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Ritesh Kumar1, Mohan K. Kadalbajoo1•Institutions (1)
Indian Institute of Technology Kanpur1

15 Jan 2008-Applied Mathematics and Computation
TL;DR: In the present work, the numerical fluxfunction for space discretization is constructed as a combination of numerical flux function of any entropy satisfying first- order accurate scheme and second-order accurate upstream scheme using the flux limiter function.
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A 3-D numerical field solver based on the finite-volume time-domain method
[...]


Dirk Baumann

01 Jan 2006TL;DR: The hyperbolic Maxwell's equations are written in a conservative-law form and the explicit update equation used in FVTD is derived, and the application of FV TD to the analysis of complex, real-world EM problems are presented.

...read moreread less

Abstract: Numerical electromagnetic (EM) simulations are an important tool for the design, anal¬ ysis and optimization of electronic devices; simulations assist an engineer to minimize time and cost necessary to reach the maturity phase of a device. Thereby, the goal of the computational electromagnetics (CEM) tool is to guarantee accurate simulation results as well as an easy and faultless operation. Nowadays, many simulation tools based on different numerical techniques are commercially available. Nevertheless there are still more promising numerical methods to be explored in the frame of EM. In order to ful¬ fill the requirements imposed on the CEM tool, the employed numerical method has to provide the following characteristics: The basic requirement in order to achieve accurate simulation results is the precise modeling of the investigated problem. Not less impor¬ tant however is the error introduced and the stability provided by the approximation of the Maxwell's equations in the numerical method. In this scope, the Finite-Volume Time-Domain (FVTD) method shows very promis¬ ing prospects: On the one hand, the method exploits an unstructured, inhomogeneous polyhedral mesh capable of accurate approximation of complex geometries. Curved and oblique surfaces can be modeled with a high accuracy, and small details in close prox¬ imity to a large overall structure as well as high dielectric contrasts can be modeled without difficulties. On the other hand, the chosen FVTD formulation is second order accurate both in time and in space, and the explicit time domain (TD) formulation of the method allows for a comfortable treatment of inter-cell relations such as boundary conditions, excitation schemes and ports. The FVTD method takes its origin in computational fluid dynamics (CFD) and is applied to the solution of the Maxwell's equations since the beginning of the 1990s. Many implementations of the method exist, all of which show different characteristics and advantages. Nevertheless, FVTD is still in its infancy for the application in CEM, and only a few groups worldwide perform investigations of the method. In this thesis, the implementation of the FVTD method and the application of FVTD to the analysis of complex, real-world EM problems are presented. Relevant aspects in order to yield a practical CEM tool are discussed and verified: Among other things, the definition of a source plane with a built-in absorbing boundary condition (ABC) and a novel field-based scheme for the extraction of a generalized scattering matrix are proposed. In the beginning of this thesis, the hyperbolic Maxwell's equations are written in a conservative-law form and the explicit update equation used in FVTD is derived. Special attention is paid to the flux-splitting procedure which separates the flux through a cell face into an incoming and an outgoing part. The flux splitting is one of the main cha¬ racteristics of the FVTD method: As demonstrated in the continuative parts of the thesis, the separated fluxes are exploited for important numerical procedures such as for example the extraction of scattering parameters.
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Cites background from "High Resolution Schemes and the Ent..."
	...1 Eigen decomposition The flux $ can be split into a positive and a negative part based on characteristics theory [12, 17]....
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Parameter Identification in One‐Dimensional Partial Differential Algebraic Equations
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Klaus Schittkowski1•Institutions (1)
University of Bayreuth1

01 Aug 2007-Gamm-mitteilungen
TL;DR: In this paper, the authors discuss a couple of situations, where algebraic equations are to be attached to a system of one-dimensional partial differential equations, and they present a number of case studies to illustrate the different model classes which can be treated by their approach.
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Abstract: In this paper we discuss a couple of situations, where algebraic equations are to be attached to a system of one-dimensional partial differential equations. Besides of models leading directly to algebraic equations because of the underlying practical background, for example in case of stationary equations, there are many others where the specific mathematical structure requires a certain reformulation leading to time-independent equations. To be able to apply our approach to a large class of real-life problems, we have to take into account flux formulations, constraints, switching points, different integration areas with transition conditions, and coupled ordinary differential algebraic equations (DAEs), for example. The system of partial differential algebraic equations (PDAEs) is discretized by the method of lines leading to a large system of differential algebraic equations which can be solved by any available implicit integration method. Standard difference formulas are applied to discretize first and second partial derivatives, and upwind formulae are used for transport 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, which depends on the solution of the system of PDAEs. Parameters to be identified can be part of the differential equations, initial, transition, or boundary conditions, coupled DAEs, constraints, fitting criterion, etc. Also the switching points can become optimization variables. The resulting least squares problem is solved by an adapted sequential quadratic programming (SQP) algorithm which retains typical features of a classical Gauss-Newton method by retaining robustness and fast convergence speed of SQP methods. The mathematical structure of the identification problems is outlined in detail, and we present a number of case studies to illustrate the different model classes which can be treated by our approach. (© 2007 WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim)
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	...[9] and Yee [60] for details, |ai+1/2| is often replaced by φ(ai+1/2) = max(|ai+1/2|, δ) (42) with a small positive number δ....
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	...More of the classical diffusive and dispersive schemes and the one-parameter family of TVD schemes are found in Chakravarthy and Osher [9, 10], or Yang [59], respectively, see also Schittkowski [50]....

[...]







	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	…
34
	35
	36
	37
	38
	39
	40…

	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	
	

Collapse



References





PDF
Open Access
YearTypeAuthorsInstitutions More filters


 Sort by





Journal Article•DOI•
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
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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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...read moreread less



Go to Paper 
3,449 citations



Save
Cite
Share






	
	
	1
	2
	3
	4…

	5
	6
	7
	
	

Collapse



Related Papers (5)

High resolution schemes for hyperbolic conservation laws
[...]

24 Aug 2011Ami Harten



High Resolution Schemes Using Flux Limiters for Hyperbolic Conservation Laws
[...]

01 Oct 1984-SIAM Journal on Numerical Analysis
P. K. Sweby



Efficient implementation of essentially non-oscillatory shock-capturing schemes,II
[...]

01 Jul 1989-Journal of Computational Physics
Chi-Wang Shu, Stanley Osher



Uniformly high order accurate essentially non-oscillatory schemes, 111
[...]

01 Aug 1987-Journal of Computational Physics
Ami Harten, Bjorn Engquist, Stanley Osher, Sukumar Chakravarthy  - Show less +1 more



Approximate Riemann Solvers, Parameter Vectors, and Difference Schemes
[...]

01 Aug 1997-Journal of Computational Physics
Philip L. Roe











Ask Copilot


20
Related papers

34
References

2
Authors

2
Contributing institutions

8
Related topics












