


Contents

PREFACExi

CHAPTER1

INTRODUCTION1

1-1IntegralTransforms2
1-2AnAlternativeApproach8

1-3SolutionofLaplace'sEquationinaHalf-Plane11
1-4SolutionoftheWaveEquationforaSemi-infiniteLine13

1-5AnAxisymmetricProbleminPotentialTheory14
1-6DiffusionalongaSemi-infiniteLine15

1-7AProbleminPotentialTheoryconcerninganInfiniteWedge17
1-8ClassesofFunctions18

PROBLEMS24

CHAPTER2

FOURIERTRANSFORMS27
2-1SolutionofLaplace'sEquationforaLongStrip27

2-2Fourier'sIntegralTheorem30

2-3FourierTransforms36
2-4FourierCosineTransforms42



2-5FourierSineTransforms44
2-6FourierTransformsofDerivatives46
2-7TheCalculationoftheFourierTransformsofSomeSimple

Functions49
2-8TheFourierTransformsofRationalFunctions56
2-9TheConvolutionIntegral58
2-10Parseval'sTheoremforCosineandSineTransforms61
2-11OtherFormsoftheFourierInversionTheorem64
2-12ATransformwithaMoreGeneralTrigonometricalKernel70
2-13MultipleFourierTransforms76
2-14FourierTransformsofRadiallySymmetricFunctions79
2-15TheSolutionofIntegralEquationsofConvolutionType83
2-16TheSolutionofPartialDifferentialEquationsbyMeansof

FourierTransforms92
2-16-1Laplace'sEquation92

(a)Laplace'sequationinahalf-plane92
(b)Laplace'sequationinaninfinitestrip93
(c)Laplace'sequationinasemi-infinitestrip96
(d)Thetwo-dimensionalLaplaceequationin

orthogonalcurvilinearcoordinates98
(e)ThesolutionofA3u=0forthehalf-spacez≧0101

2-16-2SolutionsoftheDiffusionEquation102
(a)Thelineardiffusionequationonasemi-infiniteline102
(b)Thetwo-dimensionaldiffusionequation104
(c)Thediffusionequationinaninfiniteregion106

2-16-3VibrationProblems107
(a)Freetransversevibrationsofaninfinitebeam107
(b)Motionofasemi-infinitebeamwhenitsendhasa

prescribedmotion110
(c)Freevibrationsofaverylargemembrane111

2-17FourierTransformsinStatistics113
2-18FourierTransformsinQuantumMechanics116

PROBLEMS119

CHAPTER3
THELAPLACETRANSFORM135

3-1TheLaplaceTransform135
3-2CalculationoftheLaplaceTransformsofSome

ElementaryFunctions141
3-3RulesofManipulationoftheLaplaceTransform143
3-4LaplaceTransformsofDerivatives147
3-5RelationsInvolvingIntegrals152
3-6TheErrorFunction155
3-7LaplaceTransformsofBesselFunctions161
3-8PeriodicFunctions166
3-9TheConvolutionofTwoFunctions169
3-10TheInversionFormulafortheLaplaceTransform174
3-11TheCalculationofInverseTransforms176
3-12OtherFormsofInversionFormula180
3-13TauberianTheorems184
3-14OrdinaryDifferentialEquations190



3-14-1InitialValueProblemforaLinearEquationwith
ConstantCoefficients191

3-14-2Two-PointBoundaryValueProblemforaLinear
EquationwithConstantCoefficients196

3-14-3LinearDifferentialEquationswithVariable
Coefficients198

3-14-4SimultaneousDifferentialEquationswithConstant
Coefficients199

3-14-5AutonomousLinearSystems200
3-15PartialDifferentialEquations202

3-15-1TheDiffusionEquationinaSemi-infiniteLine202
3-15-2DiffusioninSlabs204
3-15-3DiffusioninCircularCylinders206

3-16IntegralEquations207
3-17DifferenceEquations214
3-18TheDoubleLaplaceTransform221
3-19TheIteratedLaplaceTransform228

3-20TheStieltjesTransform229
3-21TheHilbertTransform233
3-22TheBilateralLaplaceTransform239

PROBLEMS241

CHAPTER4
THEMELLINTRANSFORM262

4-1ElementaryPropertiesoftheMellinTransform262
4-2MellinTransformsofDerivativesandIntegrals266
4-3TheMellinInversionTheorem272
4-4ConvolutionTheoremsfortheMellinTransform275
4-5TheSolutionofSomeIntegralEquations277
4-6TheDistributionofPotentialinaWedge281
4-7AnApplicationtotheSummationofSeries283
4-8ANoteonGeneralizedHypergeometricSeries286

PROBLEMS288

CHAPTER5
HANKELTRANSFORMS298

5-1Introduction298
5-2ElementaryPropertiesofHankelTransforms299
5-3TheHankelInversionTheorem301
5-4HankelTransformsofDerivativesofFunctions310
5-5TheHankelTransformsofSomeElementaryFunctions313
5-6TheParsevalRelationforHankelTransforms317
5-7RelationsbetweenFourierandHankelTransforms318
5-8FormulaeofBeltramiType323
5-9TheModifiedOperatorofHankelTransforms325
5-10TheUseofHankelTransformsintheSolutionofPartial

DifferentialEquations325
5-10-1AxisymmetricDirichletProblemforaHalf-Space325
5-10-2AxisymmetricDirichletProblemforaThickPlate326
5-10-3TheBiharmonicEquation327
5-10-4TheSymmetricalVibrationsofaLargeMembrane328



5-10-5TheSymmetricalVibrationsofaThinElasticPlate330
5-10-6MotionofaViscousFluidunderaSurfaceLoad333

5-11DualIntegralEquationsandMixedBoundaryValue
Problems338

5-12GeneralizedAxisymmetricPotentials342
PROBLEMS343

CHAPTER6
THEKONTOROVICH-LEBEDEVTRANSFORM353

6-1ModifiedBesselFunctionsandtheMacdonaldFunction354
6-2TheKontorovich-LebedevTransform359
6-3AnOperationalProofoftheInversionFormula361

6-4ParsevalRelationforKontorovich-LebedevTransforms362
6-5FunctionswhichareHarmonicinanInfiniteWedge363
6-6FunctionswhichareHarmonicinaWedgeofFinite

Thickness367
PROBLEMS368

CHAPTER7

THEMEHLER-FOCKTRANSFORM369
7-1Introduction369
7-2Legendre'sAssociatedEquation370

7-3Laplace'sEquationinToroidalCoordinates373
7-4PropertiesoftheFunctionP_i+/T(coshα)381
7-5Fock'sTheorems2388

7-6Mehler-FockTransformsofZeroOrder390
7-7ARelationofParsevalType393
7-8TheSolutionofBoundaryValueProblemsusing

Mehler-FockTransformsofZeroOrder396
7-9DualIntegralEquationswithTrigonometricalKernels400
7-10MixedBoundaryValueProblemsforaSemi-InfiniteStrip404

7-11DualIntegralEquationswithLegendreFunctionKernels407
7-12ApplicationtoaTorsionProblem411
7-13Mehler-FockTransformsofOrderm414
7-14ApplicationsofMehler-FockTransformsofOrderm416

PROBLEMS419

CHAPTER8
FINITETRANSFORMS423

8-1FiniteFourierTransforms424
8-1-1FiniteFouriersineandcosinetransforms425

8-1-2ConvolutiontheoremsforfiniteFouriertransforms429
8-1-3MultiplefiniteFouriertransforms432

8-1-4ApplicationsoffiniteFouriertransforms435
8-2FiniteSturm-LiouvilleTransforms439

8-3GeneralizedFiniteFourierTransforms443
8-4FiniteHankelTransforms446
8-5FiniteLegendreTransforms454
8-6TchebycheffTransforms460
8-7FiniteMellinTransforms462

8-8ANoteonOtherTypesofFiniteTransform467
PROBLEMS468



CHAPTER9
GENERALIZEDFUNCTIONS484

9-1TheDiracDeltaFunction485
9-1-1TheMikusinski-TempleTheoryofGeneralized

Functions487
9-1-2Schwartz'sTheoryofDistributions488
9-1-3GeneralizedDerivativesofLocallyIntegrable

Functions488
9-1-4Mikusinski'sOperationalCalculus488

9-2TheMikusinski-TempleTheoryofGeneralizedFunctions489
9-2-1DefinitionofGeneralizedFunctions490
9-2-2OrdinaryFunctionsasGeneralizedFunctions492
9-2-3TheDiracDeltaFunction494
9-2-4FourierTransformsofGeneralizedFunctions495

9-3Schwartz'sTheoryofDistributions497
9-3-1DefinitionofaDistribution497
9-3-2TheDerivativesofaDistribution498
9-3-3TheProductofaDistributionandaSmoothFunction499
9-3-4TheDeltaDistribution500
9-3-5FourierTransformsofDistributions500
9-3-6IntegralTransformsofDistributions504

PROBLEMS504

APPENDIXA:BESSELFUNCTIONS508
APPENDIXB:TABLESOFINTEGRALTRANSFORMS516

B-1FourierTransforms517
B-2FourierCosineTransforms517
B-3FourierSineTransforms518
B-4LaplaceTransforms519
B-5MellinTransforms521
B-6HankelTransforms522
B-7Kontorovich-LebedevTransforms522
B-8Mehler-FockTransformsofZeroOrder523

BIBLIOGRAPHY524

INDEXOFSYMBOLS530
AUTHORINDEX532
SUBJECTINDEX534


	page1
	page2
	page3
	page4
	page5
	page6

