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Abstract 

 

This thesis is divided into six chapters, starting with chapter 0 in which a 

few examples of metric/metric-like spaces that justify and highlight the relevance 

and necessity of the study of the topological aspects of such objects. The weak 

forms of measurement make the geometry of such spaces inferior to that of 

metric spaces and yet superior to that of general topological spaces. The 

variations in geometric  properties are explained wherever it is relevant. 

Generalization of the notion of a metric space by retaining the broad notion of a 

metric and yet weakening the axioms imposed on a metric has been initiated by 

Chittinden , Fisher  , Wilson  and others and this sort of activity has received a 

stimulus from the work of computer scientists such as Pascal Hitzler, who found 

that their studies of computer languages and programming  need weakened 

notions of a metric such as partial metric ,dislocated metric, quasidislocated   

metric etc.  

   Chapter 0 is intended to explain through some examples the usefulness and           

necessity of studying the topological properties of weaker forms of metric spaces. 

Chapter 1 is devoted to a discussion on the limitations of the topology 

induced by some distance functions i.e. weaker forms of metric functions on a set 
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X . Some difficulties for extending the notion of continuity in such spaces are also 

highlighted. 

In chapter2, d-symmetric spaces are introduced, and implications and 

nonimplications among various kinds of  convergence axioms are thoroughly 

discussed. A few fixed point theorems for symmetric spaces when the distance 

function fulfils some of the above axioms are derived. 

In chapter3, the author exposes the hurdles created by points with nonzero 

self distance in defining and establishing the existence of the completion of a 

dislocated metric space and presents a way of overcoming this difficulty. P Hitzler 

associates a metric with each dislocated metric .That the author‟s approach for 

completion of a dislocated metric space is meaningful is justified by proving that 

completion of the associated metric and the metric associated  with the completion 

are the same. Mathew‟s theorem states that a contraction on a complete dislocated 

metric space has a unique fixed point. It has been established by an alternate proof 

by Pascal Hitzler and applied in logic programming. The author presents an 

extension of Mathew‟s theorem for coincidence points which include fixed points, 

and also  a dislocated version of Ciric‟s fixed point theorem. The author establishes 

Seghal‟s theorem for certain remotely metric  spaces, there  by establishing 

extension of fixed point theorems in metric spaces to certain  weak metric spaces. 
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          Chapter 4 deals with extending the concept of Alexandroff‟s uniformization  

process to certain weaker forms of metric spaces. The metrization theorem 

establishes that a uniform space is pseudometrizable  if and only if the uniformity 

has a countable basis. The author‟s attempt to extend this notion for weaker forms 

of metric spaces along the lines of Alexandroff‟s results in isolating a specific class 

namely pseudodislocatedmetric space for which this extension is possible.  

Yet another distance space, with “quadrilateral inequality” (in place of 

triangle inequality), called “generalized metric space” is taken up in chapter 5 and 

some topological aspects are studied leading to isolation of certain conditions 

required for derivation of fixed point theorems.  

 

 

 

 

 

 

 

 

 


