
Cambridge University Press & Assessment
978-1-009-35145-4 — Fixed Point Theory and Variational Principles in Metric Spaces
Qamrul Hasan Ansari, Daya Ram Sahu
Table of Contents
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

<FM_PrintPDF= 4 2023/5/25 4 15:13 4 page vii 4 #7

Contents

Preface ix

Acknowledgments xi

Notations and Abbreviations xiii

1 Basic Deonitions and Concepts fromMetric Spaces 1

1.1 Deonitions and Examples 1

1.2 Open Sets and Closed Sets 4

1.3 Complete Metric Spaces 6

1.4 Compact Spaces 9

1.5 Continuous Functions 11

2 Fixed Point Theory in Metric Spaces 21

2.1 Fixed Points 21

2.2 Banach Contraction Principle 24

2.2.1 Characterization of Completeness in Terms of the Banach

Contraction Principle 34

2.2.2 Criteria for Contraction Mappings 39

2.3 Some Extension of the Banach Contraction Principle 42

2.3.1 ÿ-contraction Mappings and Fixed Point Results 42

2.3.2 Weakly Contraction Mappings and Fixed Point Results 45

2.4 Caristi9s Fixed Point Theorem 48

3 Set-valued Analysis: Continuity and Fixed Point Theory 55

3.1 Basic Concepts and Deonitions 56

3.2 Continuity of Set-valued Maps 64

3.3 Hausdorff Metric and Hausdorff Continuity for Set-valued Maps 72

3.4 Fixed Points for Set-valued Maps 85

3.5 Fixed Point Results for Directional Contraction Set-valued Mappings 88

3.6 Fixed Point Results for Dissipative Set-valued Maps 91

3.7 Fixed Point Results for «-contraction Set-valued Mappings 95

3.8 Fixed Point Results for Weakly Contraction Set-valued Mappings 96

3.9 Stationary Points for Set-valued Maps 97

4 Variational Principles and Their Applications 103

4.1 Ekeland9s Variational Principle and Its Applications 103

4.1.1 Applications to Fixed Point Theorems 114

4.1.2 Directional «-contraction Set-valued Mappings 120

www.cambridge.org/9781009351454
www.cambridge.org


Cambridge University Press & Assessment
978-1-009-35145-4 — Fixed Point Theory and Variational Principles in Metric Spaces
Qamrul Hasan Ansari, Daya Ram Sahu
Table of Contents
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

<FM_PrintPDF= 4 2023/5/25 4 15:13 4 page viii 4 #8

viii Contents

4.2 Borwein3Preiss Variational Principle 123

4.3 Takahashi9s Minimization Principle 126

4.3.1 Applications to Weak Sharp Minima 130

5 Equilibrium Problems and Extended Ekeland9s Variational Principle 133

5.1 Equilibrium Problems 133

5.2 Triangle Inequality and Cyclically Antimonotonicity 135

5.3 Extended Ekeland9s Variational Principle 144

5.4 Approximate Solutions for Equilibrium Problems 149

5.5 Existence Results for Solutions of Equilibrium Problems 150

5.6 Some Equivalent Results to Existence Results for Solutions of Equilibrium

Problems 157

5.7 Some Equivalent Results to Extended Ekeland9s Variational Principle 161

5.8 Weak Sharp Solutions for Equilibrium Problems 163

6 Some Applications of Fixed Point Theory 169

6.1 Application to System of Linear Equations 169

6.2 Applications to Differential Equations 172

6.2.1 An Application to Delay Differential Equations 174

6.3 Applications to Second-order Two-point Boundary-value Problems 175

6.4 Applications to Integral Equations 182

6.4.1 An Application to Volterra Integral Equations 182

6.4.2 An Application to Fredholm Integral Equations 186

6.4.3 An Application to Nonlinear Volterra3Fredholm Integral Equations 193

6.4.4 An Application to Mixed Volterra3Fredholm Integral Equations 196

Appendix A Some Basic Concepts and Inequalities 201

Appendix B Partial Ordering 205

References 207

Index 217

www.cambridge.org/9781009351454
www.cambridge.org

