


Contents

Introduction1

1.SymplecticStructuresandHamiltonianSystems3

1.1StrongandWeakNondegenerateForms3
1.2SymplecticForms4
1.3CanonicalSymplecticForms..7
1.4SymplecticFormsInduced"byMetrics9
1.5CanonicalTransformations10
1.6HamiltonianVectorFields12
1.7PoissonBrackets15

2.LinearHamiltonianSystems16

2.1IntroductionandMotivation―theWaveEquationl6
2.2CanonicalCommutationRelationsfortheFields22
2.3LinearHamiltonianSystems27
2.4PoissonBracketsandCommutators37
2.5SymmetryGroupsandConservationLaws38
2.6ComplexLinearSystems4O
2.7ComplexStructureforRealLinearSystems42
2.8SymmetricHyperbolicSystems47
2.9SomeTechnicalRemarks:FlowsofLinearVectorFields51

3.SomeGeneralPropertiesofNonlinearSemigroups56

3.1FlowsandSemiflows56
3.2SeparateandJointContinuity58
3.3BoundednessoftheGenerator62
3.4LipschitzFlows64
3.5UniquenessofIntegralCurves66
3.6TheGeneratorofaFlow69

4.HamiltonianSystems72

4.1FlowsandLieDerivatives72
4.2.HamiltonianVectorFieldsandPoissonBrackets76

4.3AGeneralConservationTheorem79
4.4SymplecticMappings83
4.5PolynomialSystems84
4.6SystemsinInteraction:AnExample86
4.7ANonlinearVersionofStone'sTheorem89
4.8SomeGlobalExistenceTheorems94



5.LagrangianSystems..100

5.1Lagrange'sEquations100
5.2MotioninaPotentialField106
5.3ConstrainedSystems.109
5.4LagrangianFieldTheories110
5.5LagrangianSystemsinQuantumMechanics114

6.SymmetryGroupsandConservationLaws125

6.1LieGroupsandMoments126
6.2AConservationTheorem132
6.3SymmetryGroupsonTangentBundles.137
6.4TheConservation'TheoremforLagrangianSystems.140
6.5SymmetryGroupsonVectorBundles14l
6.6ConservationLavsforNonlinearWaveEquations.147
6.7Noether'sTheoremandLocalConservationLaws149

References154




	page1
	page2
	page3
	page4

