


Contents

Prefacexi

Acknowledgmentsxiii

1.Introduction1

2.ProbabilityandRandomVariables:AReview

2.1.ElementsofSetTheory6
2.2.AxiomsofProbabilityandProbabilitySpaces9
2.3.RandomVariables11
2.4.FunctionsandRandomVariables21
2.5.TheGaussianRandomVariableandtheCentralLimit

Theorem26
References28
Problems29

3.StochasticProcessesandTheirClassifications

3.1.BasicConceptsofStochasticProcesses34
3.2.ClassificationBaseduponRegularity42



3.3.ClassificationBaseduponMemory57

3.4.TheGaussianStochasticProcess66

References67

Problems68

4.StochasticLimitsandCalculusinMeanSquare

4.1.PreliminaryRemarks73

4.2.ConvergenceofaSequenceofRandomVariables...75

4.3.MeanSquareContinuity87

4.4.MeanSquareDifferentiation92

4.5.MeanSquareIntegration99

4.6.DistributionsofMeanSquareDerivativesandIntegrals.108

References112

Problems112

5.RandomOrdinaryDifferentialEquations

5.1.ExistenceandUniqueness116

5.2.TheItoEquation119

5.3.GeneralRemarksontheSolutionProcess132

5.4.ClassificationofRandomDifferentialEquations....134

References134

Problems135

6.DifferentialEquationswithRandomInitialConditions

6.1.TheMeanSquareTheory139

6.2.StatisticalPropertiesoftheSolutionProcess142

References150

Problems150

7.DifferentialEquationswithRandomInhomogeneousParts

7.1.TheMeanSquareTheory153

7.2.SolutionProcessesforLinearEquations157

7.3.TheCaseofMarkovProcesses180

7.4.SolutionProcessesforNonlinearEquations191

References212

Problems213



8.DifferentialEquationswithRandomCoefficients

8.1.TheMeanSquareTheory218

8.2.First-OrderLinearEquations219

8.3.DifferentialEquationswithRandomConstantCoefficients222

8.4.DifferentialEquationsoftheItoType228

8.5.PerturbationTechniques233

8.6.TruncatedHierarchyTechniques247

References252

Problems253

9.StochasticStability

9.1.MomentStabilities256

9.2.LyapunovStability271

References278

Problems278

AppendixA.SampleTreatmentofRandomDifferentialEquations

A.I.StochasticProcesseswithContinuousTrajectories....282

A.2.ASampleCalculus286

A.3.StochasticSampleSolutions291

References295

AppendixB,SomeUsefulPropertiesoftheSolutionProcess

B.I.ZeroandThresholdCrossings296

B.2.DistributionofExtrema301

B.3.DistributionofIntervalsbetweenZeros307

B.4.TheFirstPassageTimeProbability313

References319

AuthorIndex321

SubjectIndex324


	page1
	page2
	page3
	page4

