


CONTENTS

PREFACEpagexi

PARTIFOURIERSERIES1

1Introduction3
2ProofofFejer'stheorem6
3Weyl'sequidistributiontheorem11
4TheWeierstrasspolynomialapproximationtheorem15
5AsecondproofofWeierstrass'stheorem19
6HausdorfFsmomentproblem21
7Theimportanceoflinearity24

8Compassandtides28
9Thesimplestconvergencetheorem32
10Therateofconvergence35
11Anowheredifferentiablefunction38
12Reactions42
13MonteCarlomethods46
14MathematicalBrownianmotion50
15Pointwiseconvergence56
16BehaviouratpointsofdiscontinuityI59
17BehaviouratpointsofdiscontinuityII62
18AFourierseriesdivergentatapoint67
19Pointwiseconvergence,theanswer74

PARTIISOMEDIFFERENTIALEQUATIONS77

20Theundisturbeddampedoscillatordoesnotexplode79
21Thedisturbeddampedlinearoscillatordoesnotexplode83
22Transients88
23Thelineardampedoscillatorwithperiodicinput93
24Anon-linearoscillatorI99
25Anon-linearoscillatorII104



26Anon-linearoscillatorIII113
27Poissonsummation116

28Dirichlet'sproblemforthedisc121
29Potentialtheorywithsmoothnessassumptions124
30AnexampleofHadamard131

31Potentialtheorywithoutsmoothnessassumptions134

PARTIIIORTHOGONALSERIES143

32MeansquareapproximationI145
33MeansquareapproximationII150

34Meansquareconvergence155
35TheisoperimetricproblemI159
36TheisoperimetricproblemII166

37TheSturm-LiouvilleequationI170
38Liouville175

39TheSturm-LiouvilleequationII179
40Orthogonalpolynomials185

41Gaussianquadrature191
42Linkages197
43TchebychevanduniformapproximationI201
44Theexistenceofthebestapproximation207

45TchebychevanduniformapproximationII212

PARTIVFOURIERTRANSFORMS219

46Introduction221
47ChangeintheorderofintegrationI226
48ChangeintheorderofintegrationII230
49Fejer'stheoremforFouriertransforms240
50Sumsofindependentrandomvariables245

51Convolution253

52ConvolutiononT259
53Differentiationundertheintegral265
54LordKelvin270

55Theheatequation274
56TheageoftheearthI282

57TheageoftheearthII285
58TheageoftheearthIII289
59Weierstrass'sproofofWeierstrass'stheorem292

60Theinversionformula295
61Simplediscontinuities300
62Heatflowinasemi-infiniterod308



63Asecondapproach315
64Thewaveequation324
65ThetransatlanticcableI332
66ThetransatlanticcableII335
67UniquenessfortheheatequationI338
68UniquenessfortheheatequationII344
69Thelawoferrors347
70ThecentrallimittheoremI349
71ThecentrallimittheoremII357

PARTVFURTHERDEVELOPMENTS363

72Stabilityandcontrol365
73Instability368
74TheLaplacetransform372
75Deeperproperties379
76Polesandstability386
77Asimpletimedelayequation395
78Anexceptiontoarule403
79Manydimensions407
80Sumsofrandomvectors413
81Achisquaredtest418
82Haldaneonfraud425
83AnexampleofoutstandingstatisticaltreatmentI429
84AnexampleofoutstandingstatisticaltreatmentII434
85AnexampleofoutstandingstatisticaltreatmentHI436
86Willarandomwalkreturn?443
87WillaBrownianmotionreturn?451
88AnalyticmapsofBrownianmotion455
89WillaBrownianmotiontangle?461
90LaFamillePicardvaaMonteCarlo467

PARTVIOTHERDIRECTIONS471

91Thefutureofmathematicsviewedfrom1800473
92WhowasFourier?I475
93WhowasFourier?II478
94Whydowecompute?481
95Thediameterofstars484
96Whatdowecompute?488
97Fourieranalysisontherootsofunity491
98Howdowecompute?497
99Howfastcanwemultiply?500



100Whatmakesagoodcode?503
101Alittlegrouptheory506
102Agoodcode?509
103Alittlemoregrouptheory513
104FourieranalysisonfiniteAbeliangroups519
105AformulaofEuler525
106AnideaofDirichlet532
107Primesinsomearithmeticalprogressions539
108Extensionfromrealtocomplexvariable546
109Primesingeneralarithmeticalprogressions552
110Awordfromourfounder55g

AppendixA:ThecircleT560

AppendixB:Continuousfunctiononclosedboundedsets563

AppendixC:Weakeninghypotheses565

AppendixD:Odetoagalvanometer575

AppendixE:Theprincipleoftheargument577

AppendixF:Chasetheconstant580

AppendixG:AresharepricesinBrownianmotion?581

Index585




	page1
	page2
	page3
	page4
	page5
	page6

