


Contents

ListofContributorsv
Prefacevii

AFiniteDifferenceSchemeforGeneralizedNeumann

Problems

K.O.FriedrichsandH.B.Keller

1.Introduction1
2.TheDifferenceMethodandConvergencefortheNeumannProblem....2
3.TheFiniteDifferenceEquations7
4.InterpretationoftheFiniteDifferenceEquations10
5.SystemswithVariableCoefficients13

References19

RemarksontheOrderofConvergenceintheDiscrete

DirichletProblem

BertHubbard

1.Introduction21
2.Definitions22
3.TheDirichletProblem24
4.EstimatesforDerivatives(Richardson'sMethod)28
5.ProblemswithSingularities(ExteriorProblems)31

References34

FluidDynamicalCalculations

EugeneIsaacson

1.Introduction35
2.MotionofColdFronts35
3.FloodWavesinRivers42
4.SummaryandAcknowledgments48

References48



DifferenceApproximationsforHyperbolicDifferential

Equations

Heinz-OttoKreiss

1.CauchyProblem51
2.Initial-BoundaryValueProblem54

References57

DiscreteMethodsforNonlinearTwo-PointBoundary

ValueProblems

MiltonLees

1.Introduction59
2.ADiscreteBoundaryValueProblem63
3.Newton'sMethod67
4.TheDifferenceCorrection69

References72

RemarksontheNumericalComputationofSolutions

ofAu=f(P,u)

SeymourV.Parter

1.Introduction73
2.AnalyticPreliminaries73
3.Finite-DifferenceEquations76
4.ConvergenceTheorems79

References82

ErrorBoundsBasedonAPrioriInequalities

LawrenceE.Payne

1.Introduction83
2.APrioriBounds83

References92

OnAdmissibilityinRepresentationsofFunctionsof
SeveralVariablesasFiniteSumsofFunctionsofOne

Variable

DavidA.Sprecher

1.IntroductionandSummary95
2.OnSeparationofPoints98
3.APartitionofFunctions103
4.TheProblemofAdmissibility105

References108



StabilityofNonlinearDiscretizationAlgorithms

HansJ.Stetter

TextIll
References123

OnMaximum-NormStableDifferenceOperators

VidarThomee

Text125
References151

APosterioriErrorBoundsinIterativeMatrixInversion

H.F.Weinberger

1.Introduction153
2.TheSymmetricCase156

3.SomeNumericalResults159
4.AnImprovedApproximation161
5.RemarksonNonsymmetricMatrices163

References163

FiniteDifferenceMethodsforSolvingSystemsofPartial

DifferentialEquations

I.Fliigge-Lotz

Text165

SomeNumericalResultsinIntermediateProblemsfor

Eigenvalues

A.Weinstein

Text167
References189

StabilityofLinearandNonlinearDifferenceSchemes

PeterD.Lax

Text193
References195



TheSolutionsofMultidimensionalGeneralized

TransportEquationsandTheirCalculationby

DifferenceMethods

AvronDouglis

Introduction197

1.StatementofProblem;Notation;MinimalAssumptions197

2.ReductionofProblemtoanIntegralEquation202

3.SomeAppropriateFunctionSpaces208

4.ContinuousDependence,Uniqueness,andExistence210

5.APrioriLipschitzConditionsforWeakSolutions;LipschitzConditionwith

Respecttot216

6.AnAPrioriLipschitzConditionforuwithRespecttothexs,s=1,...,d221

7.DeterminationandBehavioroft*andx*224

8.ProofsofAuxiliaryEstimates229

9.PositivityandMonotonicDependence237

10.Truncation239

11.DifferenceSchemeNotation;SomeRemarks242

12.StatementofDifferenceEquations246

13.OutlineofConvergenceProof249

14.ABoundfortheSolutionoftheDifferenceEquationsandanEstimateforIts

tDifferenceQuotients250

15.BoundaryBehavior252

16.LipschitzConditionsinTruncatedProblems253

References256

ApplicationofIntegralOperatorstoSingular

DifferentialEquationsandtoComputationsof

CompressibleFluidFlows

StefanBergman

1.Introduction257

2.TheIntegralOperatorGeneratingSolutionsofEq.(1.1)259

3.TheEquationfortheStreamFunctiontfiofCompressibleFluidinthePseudo-

logarithmicPlane268

4.ASettpv,v=1,2ofParticularSolutionsofEq.(3.3)ObtainedUsingthe

GeneratingFunction(3.13)276

5.RemarksonApplicationofIntegralOperatorsforNumericalPurposes280

References283



NumericalSolutionoftheTelegraphandRelatedEquations

GarrettBirkhoffandRobertE.Lynch

A.Introduction
1.TelegraphEquation289

2.InfinitesimalAmplificationFactors291
3.RelevantDifferenceSchemes293

B.ThermalTransientsinReactorChannels
4.PhysicalProblem295

5.SimplifiedModel296
6.ConductionEquation297

7.ConvectionEquation298
C.RegeneratorProblems

8.TheMathematicalModel301
9.AsymptoticDiscussion303

10.Moments304
11.CharacteristicTriangularMeshes308

D.Generalizations
12.HyperbolicSystemsofPositiveType309

13.AsymptoticBehavior312
References314

ApproximationandEstimatesforEigenvalues

GaetanoFichera

1.EigenvalueProblems,theRayleigh-RitzMethod318

2.TheWeinstein-AronszajnMethod323
3.ConstructionoftheIntermediateOperators328

4.OrthogonalInvariantsofPositiveCompactOperators332
5.UpperApproximationoftheEigenvaluesofaPCO;RepresentationofOrtho-

gonalInvariants338
Bibliography351

ApproximateContinuationofHarmonicandParabolic

Functions

JimDouglas,Jr.

1.Introduction353
2.HarmonicContinuationinaDisk353

3.HarmonicContinuationinaHalf-Plane360

4.ContinuationofSolutionsoftheHeatEquation361
References363



HermiteInterpolation-TypeRitzMethodsfor

Two-PointBoundaryValueProblems

RichardS.Varga

1.Introduction365
2.TheSpacesH(m)andH365
3.Accuracy367
4.DeterminationoftheBestApproximationinH^369
5.ConnectionwithOtherMethods370
6.APosterioriErrorBoundsandSpines372

References,373




	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

