


CONTENTS

Prefacev

CHAPTER1PRELIMINARYCONSIDERATIONS1
1.LinearSecond-orderEquations1
2.SomeNonlinearSecond-orderEquations16

3.TheInitial-valueProblem25

4.Higher-orderSystems28

5.TheTaxicabGeometry35
6.Continuous,Differentiate,Analytic,andLipschitz

VectorFunctions38

CHAPTER2THEEXISTENCEANDTHEUNIQUENESSOPASOLUTION
OFTHEINITIAL-VALUEPROBLEM41
1.TheCauchy-LipschitzExistenceTheorem41

2.TheUniquenessTheorem46
3.ContinuitywithRespecttoInitialValues48

4.TheCauchy-PeanoExistenceTheorem49

5.AnExistenceandUniquenessTheoremforNon-

autonomousSystems56

CHAPTER3PROPERTIESOPSOLUTIONS60
1.ExtensionoftheTrajectories60

2.ContinuityPropertiesofTrajectories62

3.ThePoincarSExpansionTheorem67
4.DifferentiabilityofSolutions72

CHAPTER4PROPERTIESOFLINEARSYSTEMS79
1.BasesandthePrincipalMatrixSolution79

2.TheLinearInhomogeneousEquation91
3.LinearHomogeneousEquationswithConstant

Coefficients98

4.LinearSystemswithPeriodicCoefficients106

5.AsymptoticBehaviorofSolutionsofLinearSystems115



XNONLINEARDIFFERENTIALEQUATIONS

CHAPTER5STABILITYINNONLINEARSYSTEMS129
1.TheConceptofStability129
2.StabilityofSingularPointsofAutonomousSystems131

3.StabilityofSingularPointsofNonautonomous

Systems137
4.StabilityofSingularSolutionsofImplicitEquations144

5.StabilityofNonsingularSolutions149

6.DirectStabilityMethod160

CHAPTER6TWO-DIMENSIONALSYSTEMS170
1.CriticalPointsofAutonomousSystems170

2.PropertiesofLimitCycles179

CHAPTER7PERTURBATIONSOFPERIODICSOLUTIONS194
1.PerturbationsofPeriodicSolutionsinNon-

autonomousSystems194
2.PeriodicSolutionsofNonautonomousQuasi-

harmonicEquations203

3.PerturbationsofPeriodicSolutionsinAutonomous

Systems209
4.PeriodicSolutionsofAutonomousQuasi-harmonic

Equations215

CHAPTER8AGENERALASYMPTOTICMETHOD220
1.Introduction220

2.TheMathieuEquation221

3.TheFreeOscillationsofthevanderPolEquation236
4.TheForcedOscillationsofthevanderPolEquation240

5.TheForcedOscillationsoftheDuffingEquation251

GENERALREFERENCES262

Index263




	page1
	page2
	page3
	page4

