


Contents

Chapter1.TopologicalDegreeinFiniteDimensions1

§1.UniquenessoftheDegree5
1.1Notation5
1.2FromC(0)toC∞(^)6
1.3FromSingulartoRegularValues7
1.4FromC°°-MapstoLinearMaps9
1.5LinearAlgebraMayHelp10
Exercises12

§2.ConstructionoftheDegree12
2.1TheRegularCase12
2.2FromRegulartoSingularValues13
2.3FromC2{Q)toC(0)15
Exercises16

§3.FurtherPropertiesoftheDegree16
3.1Consequencesof(dl)-(d3)16
3.2Brouwer'sFixedPointTheorem17
3.3SurjectiveMaps19
3.4TheHedgehogTheorem19
Exercises20

§4.Borsuk'sTheorem21
4.1Borsuk'sTheorem21
4.2SomeApplicationsofBorsuk'sTheorem22
Exercises23

§5.TheProductFormula24
5.1Preliminaries24
5.2TheProductFormula24
5.3Jordan'sSeparationTheorem26
Exercises27



§6.ConcludingRemarks27

6.1DegreeonUnboundedSets27
6.2DegreeinFinite-DimensionalTopologicalVectorSpaces...28

6.3ARelationBetweentheDegreesforSpacesofDifferent
Dimension29

6.4Hopf'sTheoremandGeneralizationsofBorsuk'sTheorem..29
6.5TheIndexofanIsolatedSolution30

6.6DegreeandWindingNumber30
6.7IndexofGradientMaps32
6.8FinalRemarks33
Exercises33

Chapter2.TopologicalDegreeinInfiniteDimensions35

§7.BasicFactsAboutBanachSpaces38

7.1Banach'sFixedPointTheorem39
7.2Compactness40
7.3MeasuresofNoncompactness40

7.4CompactSubsetsofCx(D)42
7.5CompactSubsetsofBanachSpaceswithaBase43
7.6ContinuousExtensionsofContinuousMaps44
7.7Differentiability45
7.8Remarks49

Exercises52

§8.CompactMaps55
8.1Definitions55
8.2PropertiesofCompactMaps55

8.3TheLeray-SchauderDegree56
8.4FurtherPropertiesoftheLeray-SchauderDegree58
8.5Schauder'sFixedPointTheorem60

8.6CompactLinearOperators61
8.7Remarks66
Exercises67

§9.SetContractions68

9.1DefinitionsandExamples69
9.2Propertiesofy-LipschitzMaps70
9.3AGeneralizationofSchauder'sTheorem71
9.4TheDegreefory-CondensingMaps71

9.5FurtherPropertiesoftheDegree74
9.6Examples75
9.7LinearSetContractions77

9.8BasicFactsfromSpectralTheory79
9.9RepresentationsofLineary-Contractions83

9.10Remarks84
Exercises85



§10.ConcludingRemarks87
10.1DegreeofMapsonUnboundedSets87
10.2LocallyConvexSpaces87

10.3DegreeTheoryinLocallyConvexSpaces89
10.4DegreeforDifferentiableMaps90
10.5RelatedConcepts92

Exercises92

Chapter3.MonotoneandAccretiveOperators95

§11.MonotoneOperatorsonHilbertSpaces97
11.1MonotoneOperatorsonRealHilbertSpaces97
11.2MaximalandHypermaximalMonotoneOperators102
11.3TheSumofHypermaximalOperators104
11.4MonotoneOperatorsonComplexHilbertSpaces108

11.5Remarks109
Exercises109

§12.MonotoneOperatorsonBanachSpacesIll

12.1SpecialBanachSpacesIll
12.2DualityMaps114
12.3MonotoneOperators117
12.4MaximalandHypermaximalMonotoneOperators119

Exercises122

§13.AccretiveOperators123

13.1Semi-InnerProducts123
13.2AccretiveOperators124
13.3MaximalAccretiveandHyperaccretiveMaps126
13.4HyperaccretiveMapsandDifferentialEquations127
13.5ADegreeforCondensingPerturbationsofAccretiveMaps.130
Exercises132

§14.ConcludingRemarks133
14.1Monotonicity133
14.2OrdinaryDifferentialEquationsinBanachSpaces136

14.3SemigroupsandEvolutionEquations137
Exercises144

Chapter4.ImplicitFunctionsandProblemsatResonance146

§15.ImplicitFunctions147
15.1ClassicalInverseandImplicitFunctionTheorems147
15.2GlobalHomeomorphisms152
15.3AnOpenMappingTheorem154

15.4Newton'sMethod157
15.5ScalesofBanachSpaces159
15.6A'Hard'ImplicitFunctionTheorem162

15.7Remarks168
Exercises170



§16.ProblemsatResonance172
16.1ApplicationsofDegreeTheory172
16.2TheLyapunov-SchmidtMethod176
16.3Examples177
16.4Remarks183
Exercises184

Chapter5.FixedPointTheory186

§17.MetricFixedPointTheory187
17.1SomeDescendantsofBanach187
17.2WhenisFaStrictContraction?191
17.3FixedPointsofNonexpansiveMaps193
17.4TheBrowder-CaristiTheoremandNormalSolvability...198
Exercises200

§18.FixedPointTheoremsInvolvingCompactness203
18.1FixedPointsinOpenSets204
18.2FixedPointsinClosedConvexSets205
18.3WeaklyInwardMaps207
18.4FixedPointsofWeaklyInwardMaps210
18.5TheSetofAllFixedPoints212
18.6Remarks213
Exercises215

Chapter6.SolutionsinCones217

§19.ConesandIncreasingMaps218
19.1ConesandPartialOrderings218
19.2PositiveLinearFunctionals221
19.3FixedPointsofIncreasingMaps224
19.4DifferentiabilitywithRespecttoaCone225
19.5PositiveLinearOperators226
19.6OrderTopologies229
19.7FixedPointsofIncreasingMapsOnceMore231
19.8Remarks233
Exercises235

§20.SolutionsinCones238
20.1TheFixedPointIndex238
20.2FixedPointsinConicalShells239
20.3ExistenceofSeveralFixedPoints241
20.4WeaklyInwardMaps245
20.5Remarks252
Exercises253

Chapter7.ApproximateSolutions256

§21.ApproximationSolvability257
21.1ProjectionSchemes257
21.2^-ProperMappings259



21.3ApproximationSolvability261
21.4Linearyl-ProperMapsandApproximationofIsolated

Solutions262
21.5Remarks264
Exercises266

§22.A-ProperMapsandGalerkinforDifferentialEquations267
22.1TopologicalDegrees267
22.2FixedPointTheorems269
22.3GalerkinforDifferentialEquations271
Exercises276

Chapter8.Multis278

§23.MonotoneandAccretiveMultis280
23.1Definitions280
23.2ConvexFunctional281
23.3PropertiesofMonotoneMultis285
23.4Subdifferentials288
23.5DenseSingle-ValuednessofMonotoneMultis291
23.6AccretiveMultis292
23.7Remarks296
Exercises296

§24.MultisandCompactness299
24.1SemicontinuityofMultis299
24.2Examples301
24.3ContinuousSelections303
24.4ApproximateSelections305
24.5MeasurableSelections305
24.6Degreefor^-ContractingMultis309
24.7FixedPointsofMultis310
24.8Remarks314
Exercises315

Chapter9.ExtremalProblems319

§25.ConvexAnalysis321
25.1MinimaofConvexFunctional321
25.2ConjugateFunctionals323
25.3SecondConjugates327
25.4Remarks329
Exercises330

§26.ExtremaUnderConstraints332
26.1LocalMinimaofDifferentiateMaps332
26.2MinimaUnderEqualityConstraints333
26.3Examples336



26.4MoreGeneralConstraints341
26.5Remarks345
Exercises347

§27.CriticalPointsofFunctional349
27.1TheMinimaxCharacterizationofEigenvalues349
27.2AVariationalMethod350
27.3CategoryandGenus353
27.4BanachManifolds358
27.5FinslerManifolds362
27.6SemigroupsGeneratedbyPseudo-GradientFields364
27.7SomeConsequencesofCondition(C)368
27.8Remarks371
Exercises375

Chapter10.Bifurcation378

§28.LocalBifurcation380
28.1NecessaryConditions380
28.2TheOddMultiplicityCase381
28.3TheSimpleEigenvalueCase383
28.4Examples386
28.5BifurcationatInfinity387
28.6BanachAlgebrasMayHelp390
28.7Remarks394
Exercises396

§29.GlobalBifurcation398
29.1GlobalContinuaofSolutions398
29.2GlobalContinuainCones402
29.3SecondaryBifurcation406
29.4Remarks408
Exercises409

§30.FurtherTopicsinBifurcationTheory411
30.1VariationalMethods412
30.2Stability415
30.3HopfBifurcationandLastRemarks419

Epilogue426

Bibliography428

Symbols445

Index447




	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

