


Contents

I.ExpansioninSeriesofOrthogonalFunctionsandPreliminary

NotionsofHilbertSpace1

1.SquareIntegrableFunctions1
2.LinearlyIndependentFunctions2
3.ElementaryNotionsofHilbertSpace5
4.LinearApproximationstoFunctions10

5.ConvergenceintheMean12
6.ExpansioninSeriesofOrthogonalFunctions18

7.OrthogonalCartesianSystemsofHilbertSpace26
8.LpIntegrability.TheHolder-RieszandtheMinkowskiInequal-
ities31
9.GeneralizedConvergenceintheMeanofOrderp34

II.ExpansionsinFourierSeries39

1.ApproximationintheMeanofaFunctionbyaTrigonometric

PolynomialofOrdern39
2.ConvergenceintheMeanoftheFourierSeriesofaSquareIn-

tegrableFunction41
3.ContinuousFunctions:SufficientConditionsforPointwiseCon-
vergence49
4.CriteriaforPointwiseConvergence55
5.TermbyTermIntegrationoftheFourierSeries:TheHardy-
LittlewoodCriterionforPointwiseConvergence78
6.Fejer(C,1)SummabilityofFourierSeries86
7.(C,k)Summability(k>0)ofFourierSeries107
8.Poisson'sMethodofSummingFourierSeries114
9.TheFourierIntegral120
10.Gibbs'Phenomenon141
11.InequalitiesforthePartialSumsofFourierSeriesofaFunction

ofBoundedVariation148
12.ApplicationsofFourierSeries150
13.TheFourierTransform158

III.ExpansionsinSeriesofLegendrePolynomialsandSpherical
Harmonics169

1.LegendrePolynomials169
2.Schlafli'sIntegralFormula175
3.DifferentialEquationsofLegendrePolynomials175

4.RecurrenceFormulasforLegendrePolynomials176
5.TheChristoffelFormulaofSummation179



6.Laplace'sIntegralFormulaforPn（x)180

7.Mehler'sFormulas182
8.ZerosoftheLegendrePolynomials:Brans'Inequalities...186

9.TheCompleteOrthonormalSystem{[i（2n+l)]*■P≫（*)}..･189

10.Stieltjes'BoundsforLegendrePolynomials195

11.SeriesofLegendrePolynomialsforFunctionsofBoundedVaria-

tion:Picone'sandJackson'sTheorems202

12.FormulasandSeriesforAsymptoticApproximationofLegendre

Polynomials208

13.LimitsofIntegrals:SingularIntegrals216
14.ConvergenceofSeriesofLegendrePolynomials:Hobson'sTheo-

rem220

15.SeriesofStieltjes-Neumann240
16.SeriesofLegendrePolynomialsforaFiniteInterval....244

17.Ferrers'FunctionsAssociatedwithLegendreFunctions...246

18.HarmonicPolynomialsandSphericalHarmonics253

19.IntegralPropertiesofSphericalHarmonicsandtheAddition

TheoremforLegendrePolynomials263

20.CompletenessofSphericalHarmonicswithRespecttoSquare

IntegrableFunctions276

21.LaplaceSeriesforanIntegrableFunction272

22.CriterionforPointwiseConvergenceofLaplaceSeries....273

23.（C,k)SummationofLaplaceSeries275

24.PoissonSummationofLaplaceSeries287

25.ThePoissonSumofLegendreSeries291

IV.ExpansionsinLaguerreandHermiteSeries295

1.LaguerrePolynomials295
2.HermitePolynomialsandTchebychefOrthogonalPolynomials303

3.ZerosoftheHermiteandLaguerrePolynomials312

4.RelationsbetweenthePolynomialsL^（x)andHn（x)...318

5.FormulasforAsymptoticApproximationofthePolynomials

Hn（x)320

6.FormulasforAsymptoticApproximationofthePolynomials
LW（x)333

7.CompletenessofthePolynomialsL^（x)andHn（x)withRespect

toSquareIntegrableFunctions349

8.Bessel'sEqualityforInfiniteIntervals355

9.CriteriaforUniformConvergenceoftheSeriesofPolynomials

LW（x)andHn（x)361

10.PointwiseConvergenceoftheSeriesofTypehandUspensky's

CriterionforConvergence371

11.SeriesofLaguerrePolynomials382

APPENDIX386

BIBLIOGRAPHY399

INDEX409




	page1
	page2
	page3
	page4

