


Contents

Prefacex

Listofsymbolsxiii

1Introduction1

2Genera]resultsontheforwardstabilityofrecursionrelations4

2.1Background4

2.2Homogeneoussystems6

2.3Nonhomogeneoussystems11

2.4Thefirst-orderscalarcase;forwardvs.backwardrecursion12

2.5Thecomputationofsuccessivederivatives14

2.6Scalarequationsofhigherorder:minimalanddominant

solutions17

3First-orderequationsusedinthebackwarddirection:theMiller

algorithm23

3.1Introduction:thealgorithm23

3.2Convergenceanderroranalysis25

4Second-orderhomogeneousequations:theMilleralgorithm29

4.1Thealgorithm29

4.2Reductionoftheerrorbytheuseofasymptotic

information37

4.3Erroranalysis,thesimplifiedalgorithm:caseofnegative

coefficients38

4.4Erroranalysis,thegeneralalgorithm45

4.5Algorithmsbasedoncontinuedfractions46

4.6Minimalsolutionsandorthogonalpolynomials53

4.7TheClenshawaveragingprocess57

5ApplicationsoftheMilleralgorithmtothecomputationofspecial

functions61

5.1Theconfluenthypergeometricfunction4>(a,c;x)61

5.2Theconfluenthypergeometricfunctionψ(a,c;x)63



5.3TheGaussianhypergeometricfunction70

5.4AssociatedLegendrefunctions73

5.5TheLegendrefunctionQ$(z)75

5.6TheJacobipolynomialsP(r|11'~iTl)(-iω)75

5.7Besselfunctions78

5.8ZerosofBesselfunctions82

5.9EigenvaluesofMathieu'sequation82

6Second-ordernonhomogeneousequations:theOlveralgorithm86

6.1Introduction:thealgorithm86

6.2Solutionbyforwardelimination(MethodA)90

6.3Themethodofaveraging(MethodB)94

6.4TheLU-decomposition(MethodC)96

6.5Adaptationtogeneralnormalizingconditions98

6.6Conclusions103

7Higher-ordersystems:homogeneousequations104

7.1Observationsonhigher-orderequations104

7.2TheMilleralgorithm105

7.3Thematrixformulation:stabilityandweakstability114

7.4TheClenshawaveragingprocess122

7.5Topicsforfutureresearch:infinitesystems128

7.5.1Basicseriesforfunctionssatisfyingfunctional

equations128

7.5.2Stieltjesmomentintegrals131

8Higher-ordersystems(continued):thenonhomogeneouscase135

8.1Introduction135

8.2TheWimp-Lukemethod137

8.3TheLozieralgorithm139

9Thecomputationof3F2(1)152

9.1Therecursion152

9.2Thealgorithm;truncationerror154

9.3ComputingtheBetafunction157

9.4Another3F2(1)158

10Computationsbasedonorthogonalpolynomials161

10.1Preliminaries:propertiesofsomeorthogonalpoly-

nomials161

10.1.1Chebyshevpolynomials161

10.1.2Jacobipolynomials163

10.2Evaluationoffinitesumsoffunctionswhichsatisfyalinear

homogeneousrecurrence165



10.2.1Thealgorithm165

10.2.2Erroranalysis;three-termrecurrence167

10.2.3Convertingoneexpansionintoanother172

11Seriessolutionstoordinarydifferentialequations177

11.1Taylorseriessolutions178

11.2Theconstructionofgeneralrecurrencerelationsforthecoeffi-

cientsofGegenbauerseries186

11.2.1Introductionandbasicformulas186

11.2.2ThealgorithmsofClenshawandElliott188

11.2.3TheLewanowiczconstruction196

11.3Chebyshevseriessolutionsfornonlineardifferential

equations202

12Multidimensionalrecursionalgorithms;generaltheory209

12.1Background:convergencepropertiesofcomplex

sequences209

12.2Introduction;invariants211

12.3Divergence;strangeattractors219

12.4Meanvalues223

13Two-dimensionalalgorithms229

13.1Generalremarks:invariantcurves229

13.2Evaluationofcertaininfiniteproducts231

13.3Carlson'sresults237

13.4AnalgorithmofGatteschi245

13.5Tricomi'salgorithm248

13.6Solutionsoflinearfunctionalequations249

14Higher-dimensionalalgorithms254

14.1Thecomputationofaclassoftrigonometricintegrals254

14.2Incompleteellipticintegrals260

AppendixAThegeneraltheoryoflineardifferenceequations265

AppendixBTheasymptotictheoryoflineardifference

equations270

B.IGeneraltheory270

B.2Theconstructionofformalseriessolutions272

B.3TheOlvergrowththeorems282

AppendixCRecursionformulasforhypergeometricfunctions289

Indexofhighermathematicalfunctionsdiscussed293

Bibliography295

Index307


	page1
	page2
	page3
	page4

