


Contents

Prefacevii

ContentsofAMSVolume108xiii

1TheHahn-BanachTheoremOptimizationProblems1
1.1TheHahn-BanachTheorem2
1.2ApplicationstotheSeparationofConvexSets6
1.3TheDualSpaceC[a,b〕*10
1.4ApplicationstotheMomentProblem13
1.5MinimumNormProblemsandDualityTheory15
1.6ApplicationstoCebysevApproximation19
1.7ApplicationstotheOptimalControlofRockets20

2VariationalPrinciplesandWeakConvergence39
2.1ThenthVariation43
2.2NecessaryandSufficientConditionsforLocalExtrema
andtheClassicalCalculusofVariations45

2.3TheLackofCompactnessinInfinite-DimensionalBanach
Spaces48

2.4WeakConvergence49
2.5TheGeneralizedWeierstrassExistenceTheorem53
2.6ApplicationstotheCalculusofVariations56
2.7ApplicationstoNonlinearEigenvalueProblems59
2.8ReflexiveBanachSpaces61



2.9ApplicationstoConvexMinimumProblemsand

VariationalInequalities66

2.10ApplicationstoObstacleProblemsinElasticity71

2.11SaddlePoints72

2.12ApplicationstoDualityTheory73

2.13ThevonNeumannMinimaxTheoremontheExistenceof

SaddlePoints75

2.14ApplicationstoGameTheory81

2.15TheEkelandPrincipleaboutQuasi-MinimalPoints83

2.16ApplicationstoaGeneralMinimumPrincipleviathe

Palais-SmaleCondition86

2.17ApplicationstotheMountainPassTheorem87

2.18TheGalerkinMethodandNonlinearMonotoneOperators.93

2.19SymmetriesandConservationLaws(TheNoetherTheorem)98

2.20TheBasicIdeasofGaugeFieldTheory102

2.21RepresentationsofLieAlgebras107

2.22ApplicationstoElementaryParticles112

3PrinciplesofLinearFunctionalAnalysis167

3.1TheBaireTheorem169

3.2ApplicationtotheExistenceofNondifferentiable

ContinuousFunctions171

3.3TheUniformBoundednessTheorem172

3.4ApplicationstoCubatureFormulas175

3.5TheOpenMappingTheorem178

3.6ProductSpaces180

3.7TheClosedGraphTheorem181

3.8ApplicationstoFactorSpaces183

3.9ApplicationstoDirectSumsandProjections188

3.10DualOperators199

3.11TheExactnessoftheDualityFunctor205

3.12ApplicationstotheClosedRangeTheoremandto

FredholmAlternatives210

4TheImplicitFunctionTheorem225

4.1m-LinearBoundedOperators227

4.2TheDifferentialofOperatorsandtheFrechetDerivative..228

4.3ApplicationstoAnalyticOperators233

4.4Integration238

4.5ApplicationstotheTaylorTheorem243

4.6IteratedDerivatives244

4.7TheChainRule247

4.8TheImplicitFunctionTheorem250

4.9ApplicationstoDifferentialEquations254

4.10DiffeomorphismsandtheLocalInverseMappingTheorem.258



4.11EquivalentMapsandtheLinearizationPrinciple260

4.12TheLocalNormalFormforNonlinearDouble

SplittingMaps264

4.13TheSurjectiveImplicitFunctionTheorem268

4.14ApplicationstotheLagrangeMultiplierRule270

5FredholmOperators281

5.1DualityforLinearCompactOperators284

5.2TheRiesz-SchauderTheoryonHilbertSpaces286

5.3ApplicationstoIntegralEquations291

5.4LinearFredholmOperators292

5.5TheRiesz-SchauderTheoryonBanachSpaces295

5.6ApplicationstotheSpectrumofLinearCompact

Operators296

5.7TheParametrix298
5.8ApplicationstothePerturbationofFredholmOperators..300

5.9ApplicationstotheProductIndexTheorem301

5.10FredholmAlternativesviaDualPairs303

5.11ApplicationstoIntegralEquationsandBoundary-Value

Problems305

5.12BifurcationTheory309
5.13ApplicationstoNonlinearIntegralEquations313

5.14ApplicationstoNonlinearBoundary-ValueProblems....315

5.15NonlinearFredholmOperators317

5.16InterpolationInequalities322
5.17ApplicationstotheNavier-StokesEquations329

References371

ListofSymbols385

ListofTheorems391

ListofMostImportantDefinitions393

SubjectIndex399


	page1
	page2
	page3
	page4

