


Contents

Chapter1IntroductionandPreliminaryConcepts1
1.1RandomPhenomena1

1.2ElementsofSetTheory2

1.3AClassicalConceptofProbability6

1.4ElementsofCombinatorialAnalysis7
1.5ProbabilityandRelativeFrequency13

1.6SomeElementaryPropertiesofProbability17

SuggestedCollateralReading23
Problems24

Chapter2TheAxiomaticFoundationofProbabilityTheory27
2.1Introduction27
2.2FiniteSampleSpaces27

2.3Fields,BorelFields,andInfiniteSampleSpaces28

SuggestedCollateralReading32

Chapter3RandomVariables33

3.1Definition33
3.2DiscreteRandomVariables37

3.3ContinuousRandomVariables39
3.4RandomVectors42

3.5IndependenceofRandomVariables43

3.6RandomNumbers44

Problems45

Chapter4DistributionandDensityFunctions47

4.1DistributionFunctions47
4.2PropertiesofDistributionFunctions48

4.3TheDecompositionofDistributionFunctions50

4.4DiscreteDistributionsandDensities51
4.5ContinuousDistributionsandDensities54

4.6MixedDistributionsandDensities58



4.7FurtherPropertiesandComments59
4.8BivariateDistributions62

4.9BivariateDensityFunctions66

4.10MultivariateDistributions68

4.11Independence70
4.12ConditionalDistributions73

Problems75

Chapter5Expectations,Moments,andCharacteristicFunctions78

5.1Expectation78
5.2Moments81

5.3TheBienayme-ChebychevTheorem87

5.4TheMomentGeneratingFunction89

5.5TheChernoffBound92
5.6TheCharacteristicFunction94

5.7CovariancesandCorrelationCoefficients97

5.8ConditionalExpectation101

5.9LeastMean-SquaredErrorPrediction104
Problems107

Chapter6TheBinomial,Poisson,andNormalDistributions109

6.1TheBinomialDistribution109
6.2ThePoissonDistribution113

6.3TheNormalorGaussianDistribution114

6.4TheBivariateNormalDistribution119

6.5RotationsforIndependence124
Problems127

Chapter7TheMultivariateNormalDistribution128
7.1TheCovarianceMatrix128

7.2TheBivariateNormalDistributioninMatrixForm131

7.3TheMultivariateNormalDistribution133
7.4MiscellaneousPropertiesoftheMultivariateNormalDis-

tribution140

7.5LinearTransformationsonNormalRandomVariables142

Problems144

Chapter^TheTransformationofRandomVariables145

8.1DiscreteRandomVariables146
8.2ContinuousRandomVariables;theUnivariateCase147

8.3ContinuousRandomVariables;theBivariateCase158

8.4ContinuousRandomVariables;aSpecialCase162



8.5ContinuousRandomVariables;theMultivariateCase168

Problems170

Chapter9SequencesofRandomVariables172

9.1ConvergenceintheDeterministicCase172
9.2ConvergenceinDistribution175

9.3ConvergenceinProbability178

9.4AlmostSureConvergence182
9.5ConvergenceintherthMean186

9.6RelationsamongTypesofConvergence189
9.7LimitTheoremsonSumsofRandomVariables191

9.8TheWeakLawofLargeNumbers195

9.9TheStrongLawofLargeNumbers197
9.10TheCentralLimitTheorem199

Problems201

Chapter10AnIntroductiontoRandomProcesses202

10.1Definition202
10.2Stationarity,Regularity,andErgodicity209

10.3PointProcesses215
10.4ThePoissonPointProcess218

10.5StochasticIntegrals;theHarmonicAnalysisofStationary
Processes225

Problems237

Chapter11LinearFilteringofStationaryProcesses239

11.1Introduction239

11.2Discrete-TimeFilters242
11.3Continuous-TimeFilters246

11.4CompleteStatisticalDescriptionoftheOutputofaLinear
System250

11.5LeastMean-SquaredErrorPredictionandFiltering252
11.6LeastMean-SquaredErrorPredictionandFilteringbyLinear

Systems259

11.7TheOrthogonalDecompositionofRandomProcesses267
11.8TheKarhunen-LoeveExpansion271

Problems272

Chapter12SomePhysicalModelsforRandomProcesses275

12.1Introduction275

12.2TheSimpleShotProcess275

12.3InfinitelyDivisibleDistributions284
12.4ProcessesWithIndependentIncrements288



12.5TheSimpleRandomWalk291

12.6TheWiener-LevyProcess294

Problems298

Appendices299

ATheRiemann-StieltjesIntegral299

BTheDiracDeltaFunction303
CInterchangeofOrderinDifferentiationandIntegration306

DSomeElementsofMatrixTheory308

ETheDifferentiationofaDefiniteIntegral316

FAMonotoneNondecreasingFunction317

References319

TableIRandomNumbers321

TableIITheUnitNormalDistribution326

AnswerstoProblems321

Index331




	page1
	page2
	page3
	page4
	page5
	page6

