


CONTENTS

Prefacexv

I.TheGammaFunctionandRelatedFunctions

1.1DefinitionsandElementaryProperties1
1.2PowerSeriesandOtherSeriesExpansions1
1.3AsymptoticExpansions7
1.4RationalApproximationsforψ(z)13
1.5Inequalities17
1.6BibliographicandNumericalData20
1.6.1GeneralReferences20
1.6.2DescriptionofandReferencestoTables21
1.6.3DescriptionofandReferencestoOther

ApproximationsandExpansions22

II.TheBinomialFunction

2.1PowerSeries24
2.2ExpansionsinSeriesofJacobiandChebyshevPolynomials24
2.3ExpansionsinSeriesofBesselFunctions26
2.4PadeApproximations27
2.4.1(1+1/z)-c27
2.4.2TheSquareRoot28
2.4.3PadeCoefficients30
2.4.4TheFunctione-w31
2.5Inequalities34

III.ElementaryFunctions

3.1LogarithmicFunctions36
3.1.1PowerSeries36
3.1.2ExpansioninSeriesofChebyshevPolynomials38
3.1.3PadeApproximations39
3.1.4Inequalities41
3.2ExponentialFunction42
3.2.1SeriesExpansions42



3.2.2ExpansionsinSeriesofJacobiandChebyshev
PolynomialsandBesselFunctions42

3.2.3PadeApproximations46
3.2.4Inequalities51

3.3CircularandHyperbolicFunctions52

3.3.1PowerSeries52

3.3.2ExpansionsinSeriesofJacobiandChebyshev52
PolynomialsandBesselFunctions

3.3.3RationalandPadeApproximations57

3.3.4Inequalities60

3.4InverseCircularandHyperbolicFunctions61

3.4.1PowerSeries61

3.4.2ExpansionsinSeriesofChebyshevPolynomials63
3.4.3Pad£Approximations68

3.4.4Inequalities72

3.5BibliographicandNumericalData74

3.5.1DescriptionofandReferencestoTables74

3.5.2DescriptionofandReferencestoOther74

ApproximationsandExpansions

IV.IncompleteGammaFunctions

4.1DefinitionsandSeriesExpansions77

4.2DifferentialEquationsandDifferenceEquations78
4.3PadeApproximations79
4.3.1^F^(1;v+＼-rz)79

4.3.2z^ezv(ν,z)82

4.3.3TheError7>7(i/,z)for|argz//?|<7r84
4.3.4TheNegativeRealAxisandtheZerosofFn(ν,z)89

4.4Inequalities95
4.4.1H(ν,z)95

4.4.2T(ν,z)96

4.5NotesontheComputationoftheIncomplete97
GammaFunction

4.6ExponentialIntegrals103

4.6.1RelationtoIncompleteGammaFunctionandOtherProperties103
4.6.2ExpansionsinSeriesofChebyshevPolynomials104

4.6.3RationalandPade'Approximations106

4.7CosineandSineIntegrals115

4.7.1RelationtoExponentialIntegralandOtherProperties115
4.7.2ExpansionsinSeriesofChebyshevPolynomials116

4.8ErrorFunctions119

4.8.1RelationtoIncompleteGammaFunctionandOtherProperties119

4.8.2ExpansionsinSeriesofChebyshevPolynomials122

andBesselFunctions



4.8.3PadeApproximations124

4.8.4TrapezoidalRuleApproximations134

4.8.5Inequalities137

4.9FresnelIntegrals139

4.9.1RelationtoErrorFunctionsandOtherProperties139

4.9.2ExpansionsinSeriesofChebyshevPolynomials140

4.10BibliographicandNumericalData143

4.10.1.References143

4.10.2DescriptionofandReferencestoTables143

4.10.3DescriptionofandReferencestoOther149

ApproximationsandExpansions

V.TheGeneralizedHypergeometricFunctionpFqandtheG-Function

5.1Introduction154

5.2ThepFq155

5.2.1PowerSeries155
5.2.2DerivatiesandContiguousRelations159

5.2.3IntegralRepresentationsandIntegralsInvolvingthepFq160

5.2.4EvaluationforSpecialValuesoftheVariableandParameters163

5.3TheG-Function170

5.3.1DefinitionandRelationtothepFq170

5.3.2ElementaryProperties176

5.3.3AnalyticContinuationof<SjgJ>jg(z)178

5.4TheConfluencePrinciple179

5.5MultiplicationTheorems184

5.6IntegralsInvolvingG-Functions186

5.7DifferentialEquations190

5.7.1ThepF<7190
5.7.2TheG-Function192

5.8SeriesofG-Functions194

5.8.1Introduction194

5.8.2Notation194
5.8.3ExpansionTheorems197

5.9AsymptoticExpansions199

5.9.1Gg;^(z),A7=0,1199

5.9.2Gp>q(z)201

5.9.3pFq{z)206
5.10ExpansionsinSeriesofGeneralizedJacobi,213

GeneralizedLaguerreandChebyshevPolynomials

5.10.1ExpansionsforG-Functions213

5.10.2Expansions'forpF^220
5.11ExpansionsinSeriesofBesselFunctions223



5.12PolynomialandRationalApproximations224

5.13RecurrenceFormulasforPolynomialsandFunctionsOccurring234

inApproximationstoGeneralizedHypergeometricFunctions

5.13.1Introduction234

5.13.2RecursionFormulasforExtendedJacobiandLaguerreFunctions235

5.13.3RecursionFormulasfortheNumeratorandDenominator244

PolynomialsintheRationalApproximationsforthe

GeneralizedHypergeometricFunction

5.13.4RecursionFormulaforCoefficientsintheExpansionofthe247

G-FunctioninSeriesofExtendedJacobiPolynomials

5.14Inequalities252

VI.TheGaussianHypergeometricFunction2F1

6.1Introduction257

6.2ElementaryProperties257

6.2.1Derivatives257

6.2.2ContiguousRelations258

6.2.3IntegralRepresentations259

6.3DifferentialEquations260

6.4KummerSolutionsandTransformationFormulae262

6.5AnalyticContinuation263

6.6TheCompleteSolutionandWronskians265

6.7QuadraticTransformations270

6.8The2F1forSpecialValuesoftheArgument271

6.9ExpansioninSeriesofChebyshevPolynomials274

6.10Pad6Approximationsfor2F1(1,a;p-^1;-1/z)274

6.11Inequalities278

6.12BibliographicandNumericalData279

6.12.1References279

6.12.2DescriptionofandReferencestoTables279

VII.TheConfluentHypergeometricFunction

7.1Introduction284

7.2IntegralRepresentations284

7.3ElementaryRelations285

7.3.1Derivatives285

7.3.2ContiguousRelations285

7.3.3ProductsofConfluentFunctions286

7.4DifferentialEquations287

7.5TheCompleteSolutionandWronskians288

7.6AsymptoticExpansions291

7.7ExpansionsinSeriesofChebyshevPolynomials293



7.8ExpansionsinSeriesofBesselFunctions294

7.9Inequalities295

7.10OtherNotationsandRelatedFunctions295

7.11BibliographicandNumericalData296

7.11.1References296

7.11.2DescriptionofandReferencestoTablesandOther296

Approximations

VIM.IdentificationofthdpFqandG-FunctionswiththeSpecialFunctions

8.1Introduction298

8.2NamedSpecialFunctionsExpressedaspFq,s298

8.2.1ElementaryFunctions298

8.2.2TheIncompleteGammaFunctionandRelatedFunctions298

8.2.3TheGaussianHypergeometricFunction298

8.2.4LegendreFunctions299

8.2.5OrthogonalPolynomials299

8.2.6CompleteEllipticIntegrals299

8.2.7ConfluentHypergeometricFunctions,WhittakerFunctions300

andBesselFunctions

8.3NamedFunctionsExpressedinTermsoftheG-Function300

8.4TheG-FunctionExpressedasaNamedFunction306

IX.BesselFunctionsandTheirIntegrals

9.1Introduction311

9.2Definitions,ConnectingRelationsandPowerSeries311

9.3Difference-DifferentialFormulas313

9.4ProductsofBesselFunctions314

9.5AsymptoticExpansionsforLargeVariable315

9.6IntegralsofBesselFunctions315

9.7ExpansionsinSeriesofChebyshevPolynomials316

9.8ExpansionsinSeriesofBesselFunctions360

9.9RationalApproximations361

9.9.1Introduction361

9.9.2lv(z),zSmall361

9.9.3Kv(z),zLarge366

9.10ComputationofBesselFunctionsbyUseofRecurrenceFormulas380

9.10.1Introduction380

9.10.2BackwardRecurrenceSchemataforGeneratinglv{z)380

9.10.3ClosedFormExpressions382

9.10.4ExpressionsforJv{z)389

9.10.5NumericalExamples392

9.11EvaluationofBesselFunctionsbyApplicationof395
TrapezoidalTypeIntegrationFormulas



9.12Inequalities399

9.13BibliographicandNumericalData403

9.13.1References403

9.13.2DescriptionofandReferencestoTables404

9.13.3DescriptionofandReferencestoOtherApproximations410

andExpansions

X.LommelFunctions,StruveFunctions,and

AssociatedBesselFunctions

10.1Definitions,ConnectingRelationsandPowerSeries413

10.2AsymptoticExpansions415

10.3ExpansionsinSeriesofChebyshevPolynomials415

andBesselFunctions

10.4RationalApproximationsforHv(z)-Yv(z)and422

theErrorsinTheseApproximations

10.5BibliographicandNumericalData426

10.5.1References426

10.5.2DescriptionofandReferencestoTables426

XI.OrthogonalPolynomials

11.1Introduction428

11.2OrthogonalProperties428

11.3JacobiPolynomials436

11.3.1ExpansionFormulae436

11.3.2Difference-DifferentialFormulae439

11.3.3Integrals439

11.3.4ExpansionofxPinSeriesofJacobiPolynomials440

11.3.5ConvergenceTheoremsfortheExpansionofArbitrary442

FunctionsinSeriesofJacobiPolynomials

11.3.6EvaluationandEstimationoftheCoefficientsintheExpansion443

ofaGivenFunctionf(x)inSeriesofJacobiPolynomials

11.4TheChebyshevPojynormalsTn(x)andUn(x)453

11.5TheChebyshevPolynomialsTn(x)andUn(x)459

11.6CoefficientsforExpansionofIntegralsofFunctionsinSeriesof464

ChebyshevPolynomialsoftheFirstKind

11.6.1Introduction464

11.6.2SeriesofShiftedChebyshevPolynomials464

11.6.3SeriesofChebyshevPolynomialsofEvenOrder468

11.6.4SeriesofChebyshevPolynomialsofOddOrder468

11.7OrthogonalityPropertiesofChebyshevPolynomials469

withRespecttoSummation



11.8ANestingProcedurefortheComputationofExpansionsin475

SeriesofFunctionsWheretheFunctionsSatisfyaLinear

FiniteDifferenceEquation

XII.ComputationbyUseofRecurrenceFormulas

12.1Introduction483

12.2HomogeneousDifferenceEquations483

12.3InhomogeneousDifferenceEquations487

XIII.SomeAspectsofRationalandPolynomialApproximations

13.1Introduction490

13.2ApproximationsinSeriesofChebyshevPolynomials490

oftheFirstKind

13.3ThePadeTable493
13.4ApproximationofFunctionsDefinedbya495

DifferentialEquation-Ther-Method

13.5ApproximationsofFunctionsDefinedbyaSeries499

13.6SolutionofDifferentialEquationsinSeriesof500

ChebyshevPolynomialsoftheFirstKind

XIV.MiscellaneousTopics

14.1Introduction505
14.2BernoulliPolynomialsandNumbers505

14.3Dand5Operators507

14.4ComputationandCheckoftheTables509

14.5MathematicalConstants512

14.6LateBibliography516

Bibliography517

NotationIndex545

SubjectIndex551


	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

