
Contents

1 Introduction and Preliminaries 5

1.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

1.2 Preliminaries . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

2 Semi-Lipschitz Functions that are Valued in a Quasi-Normed

Linear Space 21

2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

2.2 The Structure of the Set of Semi-Lipschitz Functions . . . . . 24

2.3 Completeness Properties . . . . . . . . . . . . . . . . . . . . . 33

2.4 Other Completeness Properties . . . . . . . . . . . . . . . . . 37

2.5 On Balancedness and D-Completeness of the Space of Semi-

Lipschitz Functions . . . . . . . . . . . . . . . . . . . . . . . . 43

1



3 Norms on Semi-Lipschitz Functions: An Approach to Com-

puting Complexity by Partial Functions 51

3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

3.2 Computing Complexity by Semi-Lipschitz Functions and Par-

tial Functions . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

4 Semi-Lipschitz Functions and Best Approximation in Quasi-

Metric Spaces 59

4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

4.2 Best Approximation in Quasi-Metric Spaces . . . . . . . . . . 60

4.3 Best Approximation in Quasi-Metric Hyperspaces . . . . . . . 66

5 Completeness of the Upper Bourbaki Quasi-Uniformity of a

Uniform Space 69

5.1 Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

5.2 The Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

6 The Hausdorff Fuzzy Quasi-Metric 81

6.1 Introduction. . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

6.2 Basic Notions and Preliminary Results . . . . . . . . . . . . . 83

2



3

6.3 Construction of the Hausdorff Fuzzy Quasi-Metric . . . . . . . 87

6.4 Some Properties of the Hausdorff Fuzzy Quasi-Metric . . . . . 97

6.5 The Hausdorff GV-Fuzzy Quasi-Metric . . . . . . . . . . . . . 103

6.6 A fuzzy approach to the domain of words . . . . . . . . . . . . 113

Bibliography 117


