


CONTENTS

Prefaceix

Acknowledgmentsxiii

Chapter1
INTRODUCTION

1.1HistoricalSurvey1
1.2Notation15
1.3PropertiesoftheGammaFunction16

Chapter2
DIFFERENTIATIONANDINTEGRATIONTOINTEGERORDER

2.1Symbolism25
2.2ConventionalDefinitions27
2.3CompositionRuleforMixedIntegerOrders30
2.4DependenceofMultipleIntegralsonLowerLimit33
2.5ProductRuleforMultipleIntegrals34
2.6TheChainRuleforMultipleDerivatives36
2.7IteratedIntegrals37
2.8DifferentiationandIntegrationofSeries38
2.9DifferentiationandIntegrationofPowers39
2.10DifferentiationandIntegrationofHypergeometrics40

Chapter3
FRACTIONALDERIVATIVESANDINTEGRALS:DEFINITIONS
ANDEQUIVALENCES

3.1DifferintegrableFunctions46
3.2FundamentalDefinitions47
3.3IdentityofDefinitions51
3.4OtherGeneralDefinitions52
3.5OtherFormulasApplicabletoAnalyticFunctions57
3.6SummaryofDefinitions59



Chapter4
DIFFERINTEGRATIONOFSIMPLEFUNCTIONS

4.1TheUnitFunction61
4.2TheZeroFunction63
4.3TheFunctionx―a63
4.4TheFunction[x-a]p65

Chapter5
GENERALPROPERTIES

5.1Linearity69
5.2DifferintegrationTermbyTerm69
5.3Homogeneity75
5.4ScaleChange75
5.5Leibniz'sRule76
5.6ChainRule80
5.7CompositionRule82
5.8DependenceonLowerLimit87
5.9Translation89
5.10BehaviorNearLowerLimit90
5.11BehaviorFarfromLowerLimit91

Chapter6
DIFFERINTEGRATIONOFMORECOMPLEXFUNCTIONS

6.1TheBinomialFunction[C―cxf93
6.2TheExponentialFunctionexp(C―ex)94
6.3TheFunctionsxql[l-x]andxp/[l-x]and[1-x]q~^95

6.4TheHyperbolicandTrigonometricFunctionssinh(√x)andsin(yx)96
6.5TheBesselFunctions97
6.6HypergeometricFunctions99
6.7Logarithms102
6.8TheHeavisideandDiracFunctions105
6.9TheSawtoothFunction107
6.10PeriodicFunctions108
6.11CyclodifferentialFunctions110
6.12TheFunctionx"'1exp[-l/x]112

Chapter7
SEMIDERIVATIVESANDSEMIINTEGRALS

7.1Definitions115
7.2GeneralProperties116
7.3ConstantsandPowers118
7.4Binomials120
7.5ExponentialandRelatedFunctions122
7.6TrigonometricandHyperbolicFunctions124
7.7BesselandStruveFunctions127

7.8GeneralizedHypergeometricFunctions129
7.9MiscellaneousFunctions130



Chapter8
TECHNIQUESINTHEFRACTIONALCALCULUS

8.1LaplaceTransformation133
8.2NumericalDifferintegration136
8.3AnalogDifferintegration148
8.4ExtraordinaryDifferentialEquations154
8.5SemidifferentialEquations157
8.6SeriesSolutions159

Chapter9
REPRESENTATIONOFTRANSCENDENTALFUNCTIONS

9.1TranscendentalFunctionsasHypergeometrics162
9.2HypergeometricswithK>L165
9.3ReductionofComplexHypergeometrics166
9.4BasisHypergeometrics168
9.5SynthesisofK=LTranscendentals172
9.6SynthesisofK=L―1Transcendentals175
9.7SynthesisofK=L-2Transcendentals177

Chapter10
APPLICATIONSINTHECLASSICALCALCULUS

10.1EvaluationofDefiniteIntegralsandInfiniteSums181
10.2Abel'sIntegralEquation183
10.3SolutionofBessel'sEquation186
10.4CandidateSolutionsforDifferentialEquations189
10.5FunctionFamilies192

Chapter11
APPLICATIONSTODIFFUSIONPROBLEMS

11.1TransportinaSemiinfiniteMedium198
11.2PlanarGeometry201
11.3SphericalGeometry204
11.4IncorporationofSourcesandSinks207
11.5TransportinFiniteMedia210
11.6DiffusiononaCurvedSurface216

References219

Index225


	page1
	page2
	page3
	page4

