


CONTENTS

Prefaceix

Chapter1.ConceptualStructureofSystemAnalysis1

1-1Introduction1
1-2ClassicalSteady-stateResponseofaLinearSystem1
1-3CharacterizationoftheSystemFunctionasaFunctionofaComplex

Variable2
1-4FourierSeries5
1-5FourierIntegral6
1-6TheLaplaceIntegral8
1-7Frequency,andtheGeneralizedFrequencyVariable10
1-8Stability12
1-9Convolution-typeIntegrals12
1-10IdealizedSystems13
1-11LinearSystemswithTime-varyingParameters14
1-12OtherSystems14
Problems14

Chapter2.IntroductiontoFunctionTheory19

2-1Introduction19
2-2DefinitionofaFunction24
2-3limit,Continuity26
2-4DerivativeofaFunction29
2-5DefinitionofRegularity,SingularPoints,andAnalyticity....31
2-6TheCauchy-RiemannEquations33
2-7TranscendentalFunctions..35
2-8HarmonicFunctions41
Problems42

Chapter3.ConformalMapping46

3-1Introduction46
3-2SomeSimpleExamplesofTransformations46
3-3PracticalApplications52
3-4TheFunctionw=I/s56
3-sTheFunctionw=H(s+1/s)57
3-6TheExponentialFunction61
3-7HyperbolicandTrigonometricFunctions62
3-8ThePointatInfinity;TheRiemannSphere64
3-9FurtherPropertiesoftheReciprocalFunction66
3-10TheBilinearTransformation70
3-11ConformalMapping73



3-12SolutionofTwo-dimensional-fieldProblems77
Problems81

Chapter4.Integration85

4-1Introduction85
4-2SomeDefinitions85
4-3Integration88
4-4UpperBoundofaContourIntegral94
4-5CauchyIntegralTheorem94
4-6IndependenceofIntegrationPath98
4-7SignificanceofConnectivity99
4-8PrimitiveFunction(Antiderivative)100
4-9TheLogarithm102
4-10CauchyIntegralFormulas105
4-11ImplicationsoftheCauchyIntegralFormulas108
4-12Morera'sTheorem109
4-13UseofPrimitiveFunctiontoEvaluateaContourIntegral....109
Problems110

Chapters.InfiniteSeries116

5-1Introduction116
5-2SeriesofConstants116
5-3SeriesofFunctions..120
5-4IntegrationofSeries124
5-5ConvergenceofPowerSeries.125
5-6PropertiesofPowerSeries128
5-7TaylorSeries129
5-8LaurentSeries134
5-9ComparisonofTaylorandLaurentSeries136
5-10LaurentExpansionsaboutaSingularPoint139
5-11PolesandEssentialSingularities;Residues,.142
5-12ResidueTheorem145
5-13AnalyticContinuation147
5-14ClassificationofSingle-valuedFunctions...152
5-15Partial-fractionExpansion153
5-16Partial-fractionExpansionofMeromorphicFunctions(Mittag-Leffler

Theorem)157
Problems162

Chapter6.MultivaluedFunctions169

6-1Introduction169
6-2ExamplesofInverseFunctionsWhichAreMultivalued170
6-3TheLogarithmicFunction176
6-4DifferentiabilityofMultivaluedFunctions177
6-5IntegrationaroundaBranchPoint180
6-6PositionofBranchCut185
6-7TheFunctionto=s+(s2-1)H185
6-8LocatingBranchPoints186
6-9ExpansionofMultivaluedFunctionsinSeries..188
6-10ApplicationtoRootLocus190
Problems197



Chapter7.SomeUsefulTheorems201

7-1Introduction201

7-2PropertiesofRealFunctions201

7-3GaussMean-valueTheorem(andRelatedTheorems)......205

7-4PrincipleoftheMaximumandMinimum207

7-5AnApplicationtoNetworkTheory208

7-6TheIndexPrinciple211

7-7ApplicationsoftheIndexPrinciple,NyquistCriterion213

7-8Poisson'sIntegrals215

7-9Poisson'sIntegralsTransformedtotheImaginaryAxis220

7-10RelationshipsbetweenRealandImaginaryParts,forRealFrequencies223

7-11GainandAngleFunctions229

Problems231

Chapter8.TheoremsonRealIntegrals234

8-1Introduction234

8-2PiecewiseContinuousFunctionsofaRealVariable......234

8-3TheoremsandDefinitionsforRealIntegrals236

8-4ImproperIntegrals237

8-5AlmostPiecewiseContinuousFunctions240

8-6IteratedIntegralsofFunctionsofTwoVariables(FiniteLimits)..242

8-7IteratedIntegralsofFunctionsOfTwoVariables(InfiniteLimits)..247

8-8LimitundertheIntegralforImproperIntegrals250

8-9MTestforUniformConvergenceofanImproperIntegraloftheFirst

Kind251

8-10ATheoremforTrigonometricIntegrals252

8-11TwoTheoremsonIntegrationoverLargeSemicircles....254

8-12EvaluationofImproperRealIntegralsbyContourIntegration.259

Problems263

Chapter9.TheFourierIntegral.268

9-1Introduction.268

9-2DerivationoftheFourierIntegralTheorem268

9-3SomePropertiesoftheFourierTransform273

9-4RemarksaboutUniquenessandSymmetry273

9-5Parseval'sTheorem279

Problems282

Chapter10.TireLaplaceTransform285

10-1Introduction285

10-2TheTwo-sidedLaplaceTransform...285

10-3FunctionsofExponentialOrder....287

10-4TheLaplaceIntegralforFunctionsofExponentialOrder....288

10-5ConvergenceoftheLaplaceIntegralfortheGeneralCase....289

10-6FurtherIdeasaboutUniformConvergence.293

10-7ConvergenceoftheTwo-sidedLaplaceIntegral....295

10-8TheOne-andTwo-sidedLaplaceTransforms297

10-9SignificanceofAnalyticContinuationinEvaluatingtheLaplaceIntegral298

10-10LinearCombinationsofLaplaceTransforms299

10-11LaplaceTransformsofSomeTypicalFunctions300

10-12ElementaryPropertiesofF(s)306



10-13TheShiftingTheorems309

10-14LaplaceTransformoftheDerivativeoff(t)311

10-15LaplaceTransformoftheIntegralofaFunction312

10-16Initial-andFinal-valueTheorems314

10-17NonuniquenessofFunctionPairsfortheTwo-sidedLaplaceTransform315

10-18TheInversionFormula318

10-19EvaluationoftheInversionFormula322

10-20EvaluatingtheResidues(TheHeavisideExpansionTheorem)...324

10-21EvaluatingtheInversionIntegralWhenF(s)IsMultivalued...326

Problems...328

Chapter11.ConvolutionTheorems336

11-1Introduction336

11-2ConvolutioninthetPlane(FourierTransform)337

11-3ConvolutioninthetPlane(Two-sidedLaplaceTransform)....338

11-4,ConvolutioninthetPlane(One-sidedTransform)342

11-5ConvolutionintheaPlane(One-sidedTransform)343

11-6ApplicationofConvolutioninthesPlanetoAmplitudeModulation.347

11-7ConvolutioninthesPlane(Two-sidedTransform)349

Problems350

Chapter12.FurtherPropertiesoftheLaplaceTransform353

12-1Introduction353

12-2BehaviorofF(s)atInfinity353

12-3FunctionsofExponentialType357

12-4ASpecialClassofPiecewiseContiguousFunctions362

12-5LaplaceTransformoftheDerivativeofaPiecewiseContinuousFunction

ofExponentialOrder367

12-6Approximationoff(t)byPolynomials.370

12-7Initial-andFinal-valueTheorems372

12-8ConditionsSufficienttoMakeF(s)aLaplaceTransform374

12-9RelationshipsbetweenPropertiesof](t)andF(s)376

Problems378

Chapter13.SolutionofOrdinaryLinearEquationswithConstantCoefficients381

13-1Introduction381

13-2ExistenceofaLaplaceTransformSolutionforaSecond-orderEquation381

13-3SolutionofSimultaneousEquations384

13-4TheNaturalResponse388

13-5Stability390

13-6TheForcedResponse390

13-7IllustrativeExamples391

13-8SolutionfortheIntegralFunction395

13-9SinusoidalSteady-stateResponse397

13-10ImmittanceFunctions398

13-11WhichIstheDrivingFunction?400

13-12CombinationofImmittanceFunctions400

13-13HelmholtzTheorem403

13-14AppraisaloftheImmittanceConceptandtheHelmholtzTheorem..405

13-15TheSystemFunction406

Problems.407



Chapter14.ImpulseFunctions410

14-1Introduction410

14-2ExamplesofanImpulseResponse410

14-3ImpulseResponsefortheGeneralCase412

14-4ImpulsiveResponse415

14-5ImpulseExcitationOccurringatt=T1418

14-6Generalizationofthe"LaplaceTransform"oftheDerivative...419

14-7ResponsetotheDerivativeandIntegralofanExcitation....422

14-8TheSingularityFunctions424

14-9InterchangeabilityofOrderofDifferentiationandIntegration...425

14-10IntegrandswithImpulsiveFactors426

14-11ConvolutionExtendedtoImpulseFunctions428

14-12Superposition430

14-13Summary431

Problems433

Chapter15.PeriodicFunctions435

15-1Introduction435

15-2LaplaceTransformofaPeriodicFunction436

15-3ApplicationtotheResponseofaPhysicalLumped-parameterSystem.438

15-4ProofThat£-1[P(s)]IsPeriodic440

15-5TheCaseWhereH(s)HasaPoleatInfinity441

15-6IllustrativeExample442

Problems444

Chapter16.TheZTransform445

16-1Introduction445

16-2TheLaplaceTransformoff*(t)446

16-3ZTransformofPowersoft448

16-4ZTransformofaFunctionMultipliedbye-at449

16-5TheShiftingTheorem450

16-6Initial-andFinal-valueTheorems450

16-7TheInversionFormula451

16-8PeriodicPropertiesofF*(s),andRelationshiptoF(s)453

16-9TransmissionofaSystemwithSynchronizedSamplingofInputand

Output456

16-10Convolution457

16-11TheTwo-sidedZTransform458

16-12SystemswithSampledInputandContinuousOutput459

16-13DiscontinuousFunctions462

Problems462

AppendixA.465

AppendixB468

Bibliography469

Index471


	page1
	page2
	page3
	page4
	page5
	page6

