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ABSTRACT

In this thesis, we miroduce the concepts of Y-open and y-closed sets
and by using them we define ihe npotions of Y-continuily, Y-open, Y-closcd
inappings and Y-homeomorphism. Some of their characterizations and
comections between them: with other comresponding ones are studied. Also,

many Y-topological concepts as Y-closure, Y-interior, Y-exterior, ... etc and

Y-density are mvestigated. we introduce and study the concept ot Y-compact

space. The connections between some types of  mappings and Y-compact
spaces are discussed. Finally, we define Y-comnectedness depending on
Y-separation notions. Several properties and conncctions between these

notions and other existing ones are investigated.
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PREFACE

In the last thurty ﬁve‘g.rears, mappngs on spaces took a very important
place m smdying properiies of spaces and in constructing new spaces from
previously existing ones. So. several authors have Eeen intercsted m this line
of study and therefore many sorts of ncar contmuous, near opes and near
closed mappings arose as one goes further in mathematics. Different types of
mappings m topological spaces were infroduced by many topologists. Firstly,
m 1903, N. Levine [31] introduced the notions of semi-open sets unied semi-
contiuity m a topolopical space and obtamed a'_nilmbﬂr of thew properties.
_Finally, mn 1983, M. E. Abd El-Mounsef et.ul [2} have presented the concepts of
B-open sets and B-continuity. Throughout these yvears, O. Njasted [49] dehned
the concept of c-open sets which is weaker than openness. Also, A. S,

Mashhour, et.al. [38] investigated another type of sets which is called preopen

-sets which 15 weaker than c-upen sets. They aiso defined the concepts of

precontinuous, pr.ec:lpan and preclosed mappings. All above nolions
gencralized by A. 8. Mashhour, et. al. {41 42] arc called supraopen sets and

supracontinuous  mappings. Connections between them were constructed.

Muny authers {23, 24, 25, 27] have further extended the theory of topological

spaces. For stimulating this branch of study, we use the imion of preopen sets

and semi-open sets lo introduce a now topological notion called Y-open set
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which is weaker than both of them. In general, this thesis consists of fve

chapters which are devoted to

(i) Introduce and study the notions of Y-open and Y-closed sets.

(1) Give and dis.cuss the concepts of Y-confinucus, ¥-open, V-closcd and
Y-itresolule mappings.

(i} Construct the concepts of '}’—cﬁnpact spaces.

(v} Introduce the concept of Y-connectedness by the use of Y-closure notion.

The introductory Chapter "0" gives an exposition of some needed
definitions, preliminaries and conventions to be used throughout this thesis.
Moreover some results concerning fundamental concepts in this work are

mtroduced.

The . purpose in Chapter I isto mtroduee and study new notions
called Y-open (Y-closed) sels. The class of V-open ( Y-closed) sels contains
the class of semi-open (semi-closed) sets as well as the class of preopen
(preciosed) sets and contained in the class of B-open { B-closad) sets.
Various notions like the Y-interior, Y-closure, Y-boundary, Y-exterior,
{-neighbourhood and the ¥-derived set operators as well as set properties like
Yciosedness are defined in § 1.1-1.3. Also, a weak forn of density namely,
Y-density is established in § 14 Many of their characterizations,
properties and connections between them and other corresponding ones
arc also studied. Besides, effects of these new sorts nn some topological

spaces are studied,

11



weaker than connectedness [12, 58] is constructed. Several charicterizations,
properties and connections between these notions and other existing ones are
investigated. Also, some algebraic properties of Y-connecled product are
presentéd and are successfuly jointed with topological myvariant.

Many books such as [25, 67, 69] were valuable assistance n the

preparabion of this thesis.

Note {I} Some of new results in Chaptérs I and IT are submitted for

publication [4].

Note (2) The main results m Chapter I'V have been presenled for
publication [5] i the proceeding of te 10& Topologcal Symposinm, Jule 30-

Aug. 1 (1996), El-Arish, Egypt.
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CHAPTER ¢

INTRODUCTION AND PRELIMINARIES

The first consideration in this chapter is 1o give an exposition of some

necded definitions and  useful preliminarics to be used thronghout this thesis.

Throughont the nresent thesis (X, T} and (Y.G ) are topological SPACES OF
simply spaces with nc separation axioms are assumed unless cxplicilly stated.
For each AcCX, the closure (resp. interior, bowmndary, exterior, derived) of A

will be denoted by A (resp. A°, A®, ex(A), Ad). Also, ot (A Int_{A}) denotes
phint

the closure (interior) of A with respect to T in order to avoid confusion
when there exist more than onc topology on X. T° denotes the class of
T-closed subsets of X. A®* =X - A means the uampie1ne:1t of AcX, T A
means the relaive tepology on A c X, the "neighbourhood” cemeept will be
abbreviated "'nbd” and N, denotes the open nbd. system of a point x ¢ X i.e.
N,={UeT:xelU}. P(A)the powersct of A is the family of all subsete of
A, In the first article, the notions of nearly open and nearly closed sets are
given and some relations betiveen these concepts are discussed. While §02
and § 0.3 are devoted to give a comperhensive survey on mappings which are
near continucus, near open and near c¢losed. We give the meaning of some
known types of compact spaces, noumurcs of their topological properties are

presented m the last article of this chaptor.



