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Abstract

This thesis studies different families of complete metric spaces, namely cofinally

complete spaces, Atsuji spaces, Bourbaki-complete spaces and cofinally Bourbaki-

complete spaces, in an extensive manner. Each of these spaces is characterized by

the clustering of certain sequences which are generalizations of Cauchy sequences.

More precisely, the cofinally complete spaces, the Bourbaki-complete spaces and

the cofinally Bourbaki-complete spaces are those in which every cofinally Cauchy

sequence, Bourbaki-Cauchy sequence and cofinally Bourbaki-Cauchy sequence clus-

ters respectively, whereas the Atsuji spaces are characterized by the clustering of

pseudo-Cauchy sequences of distinct terms.

In this thesis, we give a comprehensive list of equivalent characterizations of

these spaces. Since all these spaces are complete, we also concentrate on charac-

terizations of the metric spaces whose completions are one of the aforesaid spaces.

The main emphasis is on the equivalent conditions based on certain sequences and

functions. Thus, various functions similar to Cauchy-continuous functions are de-

fined which preserve the aforesaid sequences. Interestingly, we establish the re-

lations of these functions with continuous functions, Cauchy-continuous functions

and some Lipschitz-type functions and thereby nice characterizations of the com-

plete metric spaces are obtained. In order to get more familiar with those classes

of functions, their various properties are also discussed along with their comparison
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vi Abstract

with each other and consequently many examples are given for illustration. In fact,

their sequential characterizations are investigated as well and for that reason some

sequences are defined which are similar to asymptotic and uniformly asymptotic

sequences. Subsequently, those metric spaces are characterized on which such func-

tions are bounded and as a consequence we obtain many equivalent conditions for

total boundedness and finite chainability.
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