


ChapterOne.BasicEquationsofMacroscopicSystems...1

1.1.TheConceptofaContinuum1

1.2.Kinematics2

1.3.BalanceLaws8
1.4.ConstitutiveLaws21
1.5.Mixtures40

1.6.ProblemsforChapterOne48
1.7.References50

ChapterTwo.IntroductiontoNumericalMethods52

2.1.Introduction52

2.2.PartialDifferentialEquations52
2.3.BoundaryandInitialConditions55

2.4.PolynomialApproximations56
2.5.PolynomialApproximationinHigherDimensions62

2.6.Finite-DifferenceApproximations76
2.7.ErrorEstimatesforFiniteDifferences82

2.8.ConsistencyofFinite-DifferenceApproximations84
2.9.StabilityofFinite-DifferenceApproximations85
2.10.TheMethodofWeightedResiduals90

2.11.TheGalerkinFinite-ElementMethod94
2.12.TheGalerkinMethodinTwoSpaceDimensions99

2.13.ErrorBoundsontheGalerkinFinite-ElementMethod..110
2.14.TheMethodofCollocation114

2.15.ErrorBoundsontheCollocationMethod117
2.16.Boundary-ElementMethods119

2.17.ProblemsforChapterTwo120
2.18.References125

ChapterThree.Steady-StateSystems126

3.1.Introduction126

3.2.Laplace'sEquationinPhysicsandEngineering127
3.3.WellPosedBoundary-ValueProblems130

3.4.GeneralPropertiesoftheLaplaceOperator132

3.5.VariationalPrinciples.134
3.6.MaximumPrinciples138
3.7.InvarianceUnderTranslationandFundamentalSolutions141

3.8.IntegralRepresentationTheorems142

3.9.Finite-DifferenceApproximations145
3.10.BoundaryConditionsviaFiniteDifferences150



3.11.MatrixFormoftheFinite-DifferenceEquations152

3.12.DirectMethodsofSolution155
3.13.IterativeMethods156

3.14.ConvergenceandRelatedTopics163

3.15.OtherIterativeSchemes166
3.16.Finite-ElementMethods171
3.17.Boundary-ElementMethods179

3.18.ProblemsforChapterThree184
3.19.References188

ChapterFour.DissipativeSystems191

4.1.Introduction191

4.2.TheHeatEquation197
4.3.Finite-DifferenceMethods201

4.4.Finite-ElementMethods228

4.5.ProblemsforChapterFour257

4.6.References259

ChapterFive.NondissipativeSystems261

5.1.Introduction261
5.2.WellPosedProblems266

5.3.GeneralPropertiesofNonlinearEquations275
5.4.Finite-DifferenceMethodsforLinearProblems283

5.5.Finite-DifferenceMethodsforNonlinearProblems....293
5.6.FiniteElementsforHyperbolicEquations309

5.7.ProblemsforChapterFive331

5.8.References333

ChapterSix.High-Order,Nonlinear,andCoupledSystems335

6.1.Introduction335
6.2.TheBiharmonicEquation335

6.3.NonlinearProblems349

6.4.TheSimulationofSolidDeformation368

6.5.OilReservoirModeling375
6.6.ProblemsforChapterSix387

6.7.References391

Appendix.SummaryofVectorandTensorAnalysis...395

Index408




	page1
	page2
	page3
	page4

