


Contents

Prefacev

1MatrixPerturbationTheory1
1.1PerturbationTheoryforaLinearOperator1

1.2MainFormulas2
1.3DiagonalLeadingOperator4
1.4GeneralCase.TheNormalFormoftheMatrixofthe

1.5NilpotentLeadingOperator.TheReconstructionProblem10

2SystemsofOrdinaryDifferentialEquationswithaSmall

Parameter17
2.1PassagetotheLinearProblem.ChangeofVariablesOperator17
2.2GeneralFormulationofthePerturbationTheoryProblem19

2.3CanonicalFormofFirstOrderOperatorX020
2.4AnAlgebraicFormulationofthePerturbationTheory

2.5TheNormalFormofanOperatorwithRespecttoa

NilpotentXo.TheReconstructionProblem29
2.6AConnectionwithN.N.Bogolyubov'sIdeas35

2.7TheMotionNeartheStationaryManifold37

2.8HamiltonianSystems42

3Examples47
3.1Example:ThePendulumofVariableLength47
3.2Example:ASecondOrderLinearEquation51
3.3Example:P.L.Kapitsa'sProblem:APendulumSuspended

fromanOscillatingPoint54
3.4Example:VanderPolOscillatorwithSmallDamping...57

3.5Example:DuffingOscillator59
3.6Example:DriftofaChargedParticleinanElectromagnetic

Field60
3.7Example:NonlinearSystem:ExampleofanExtensionof

anOperator65
3.8Example:NonlinearOscillatorwithSmallMassandDamping68



3.9Example:ANonlinearEquation;Boundary-Layer-Type

Problem70

3.10Example:Resonances.ParticularSolutions76

3.11Example:TheMathieuEquation83

3.12Example:OscillatingSpring87

3.13Example:PeriodicSolution(Hopf'sTheorem)94

3.14Example:Bifurcation98

3.15Example:ProblemofaPeriodicSolutionofanAutonomous

System100

3.16Example:OneProblemonEigenvalues102

3.17Example:A.M.Lyapunov'sProblem105

3.18Example:IllustrationforSection2.5111

3.19Example:FastRotationofaSolidBody116

3.20Example:TheLangerProblem([28])122

4Reconstruction127

4.1Introduction127

4.2NewLeadingOperatorsintheFirstTypeProblems129

4.3TheSecondTypeProblems."Algebraic"MethodofRecon-

struction136

4.4"Trajectory"MethodofReconstruction139

4.5Matching146

4.6Example:Illustrationfor4.5149

4.7Example:AppearanceofaNewSingularity157

4.8Example:PassingThroughaResonance160

4.9Example:WKB-TypeProblem161

4.10Example:Lighthill'sProblem[38]168

4.11Example:SingularityofCoefficientsofanOperator171

4.12Example:ASecondOrderLinearEquation173

4.13Example:VanderPolOscillator(RelaxationOscillations)177

5EquationsinPartialDerivatives195

5.1FunctionalDerivatives195
5.2EquationswithPartialDerivativesWhosePrincipalPart

IsanOrdinaryDifferentialEquation200

5.3PartialDerivatives.OnWhithamMethod203

5.4GeometricOpticsandtheMaslovMethod212

5.5Problem(Whitham)221

5.6Problem.DiffractionofShortWavesonaCircle

(Semishade)227

5.7One-DimensionalShockWave245

References259

Index263




	page1
	page2
	page3
	page4

