


Contents

Prefacevii

1Introduction1
1.1WhyDAE's?1
1.2BasicTypesofDAE's3
1.3Applications4

1.3.1ConstrainedVariationalProblems...4
1.3.2NetworkModeling6
1.3.3ModelReductionandSingularPerturbations9
1.3.4DiscretizationofPDE's10

1.4Overview13

2TheoryofDAE's15
2.1Introduction15
2.2SolvabilityandtheIndex16
2.3LinearConstantCoefficientDAE's18
2.4LinearTimeVaryingDAE's22

2.4.1SolvabilityandtheIndex22
2.4.2StructuralForms25
2.4.3GeneralStructureTheory29

2.5NonlinearSystems32
2.5.1SolvabilityandtheIndex32
2.5.2StructuralForms34
2.5.3IndexReductionandConstraintStabilization36

3MultistepMethods41
3.1Introduction41
3.2BDFConvergence47

3.2.1Semi-ExplicitIndexOneSystems47
3.2.2Fully-ImplicitIndexOneSystems47
3.2.3Semi-ExplicitIndexTwoSystems54
3.2.4IndexThreeSystemsofHessenbergForm56

3.3BDFMethods,DAE's,andStiffProblems58
3.4GeneralLinearMultistepMethods63



4One-StepMethods75
4.1Introduction75
4.2LinearConstantCoefficientSystems78
4.3NonlinearIndexOneSystems86

4.3.1Semi-ExplicitIndexOneSystems86
4.3.2Fully-ImplicitIndexOneSystems88

4.4Semi-ExplicitNonlinearIndexTwoSystems101
4.5OrderReductionandStiffness106
4.6ExtrapolationMethods108

5SoftwareforDAE's115
5.1Introduction115
5.2AlgorithmsandStrategiesinDASSL117

5.2.1BasicFormulas.117
5.2.2NonlinearSystemSolution121
5.2.3StepsizeandOrderSelectionStrategies125

5.3ObtainingNumericalSolutions129
5.3.1GettingStartedwithDASSL129
5.3.2TroubleshootingDASSL132
5.3.3ExtensionstoDASSL135
5.3.4DeterminingConsistentInitialConditions138

5.4SolvingHigherIndexSystems140
5.4.1AlternateFormsforDAESystems140
5.4.2SolvingHigherIndexSystemsDirectly144

6Applications149
6.1Introduction149
6.2SystemsofRigidBodies150
6.3TrajectoryPrescribedPathControl157
6.4ElectricalNetworks170
6.5DAE'sArisingfromtheMethodofLines177

Bibliography189

Index207




	page1
	page2
	page3
	page4

