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Abstract

In this paper we study new class is called of generalizedax b — Spaces,
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Introduction
In 1970, N. Levine introduced the T, , - space if every g-closed set is closed. The aim

of this paper is to continue the study of generalized b-spaces. In particular, the notion
of generalized & b-spaces and its various characterizations are given in this paper.
Throughout this paper all spaces X is (X, 1) stand for topological spaces with no
separation axioms assumed unless otherwise stated. Let AcX, the closure of A and
the interior of A will be denoted by cl(A) and int(A) respectively and the union of all
b-open sets X contained in A is called b-interior of A and is denoted by bint(A) and
the intersection of all b-closed sets of X containing A is called b-closure of A and is
denoted by bcl(A).

Preliminaries
In this section let us recall some definitions and results which are used in this section

Definition 2.1: A subset A of a topological space (X,1) is called & - open[16] if Ac
int (cl(int(A))
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Definition 2.2: A subset A of a topological space (X, 1) is called semi- open [1]if Ac
cl(int (A))

Definition 2.3: A subset A of a topological space (X, 1) is called pre-open[6] if A <
int (cl(A))

Definition 2.4: A subset A of a topological space (X, 1) is called semi-pre open [1] if
A < cl (int (cl(A)))

Definition 2.5: A subset A of a topological space (X, 1) is called b-open [4]if A < cl
(int (A)) Uint (cl(A)).

Definition 2.6: A is said to be generalized closed set (g-closed) [12] if cl(A) < U
whenever Ac U and U is open

Definition 2.7: A is said to be « -generalized closed set (« g-closed) [16] if « cl(A)
c U whenever A cU and U is open.

Definition 2.8: A is said to be generalized pre-closed set (gp-closed) [12]if A* < U
whenever A U and U is open.

Definition 2.9: A is said to be generalized semi-preclosed(gsp-closed) set[6] if
spcl(A) c U whenever A c U and U is open.

Definition2.10: A is said to be generalized semi-closed set(gs-closed) set[3] if scl(A)
c U whenever A c U and U is open.

Definition 2.11: A is said to be semi generalized closed set (sg-closed) [3] if scl(A) <
U whenever A c U and U is semi open.

Definition 2.12: A is said to be generalized b-closed set(gb-closed) [18] if bcl(A)c U
whenever A c U and U is open.

Remark 2.13: The complement of the above open sets are known as their respective
closed sets and vice-versa.

Definition 2.14: A space X is said to be semi-T,,, space,[20]if every sg-closed set is
semi closed.

Definition 2.15: A space X is said to be pre-T,,, space,[22] if every gp-closed set is
pre-closed.

Definition 2.16: A space X is said to be semi-pre-T,,, [23]if every g« -closed set and
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gsp-closed set is « -closed set and semi-pre-closed set.

Definition 2.17: A space X is said to be T,,- space,[19] if every g-closed set is
closed, or equivalently if every singleton is open or closed.

Definition 2.18: A space X is said to be pre-regular- T, , - space,[25] iff every gpr-

closed set is pre-closed set. Note that a subset A is called gpr-closed whenever pclA
U whenever A c U and U is regular open.

Definition 2.19: A space X is said to be T, space[16] if every ga -closed set is « g-
closed set.

Definition 2.20: A space X is said to be T, -space [16]if every « g-closed setis ga -
closed set.

T .- Spaces
In this section we introduce a new space T, - spaces in topology and study some of
their properties

Definition 3.1: A topological space X is said to be T, -space if every ga b-closed

subset of X is « -closed in X.

Theorem 3.2: Every T, -space is T, - space.

Proof: Let us assume that (X, 1) be T, -space. Let A be ga b-closed, every ga b-
closed sets are g-closed since X is T, -space then A is closed therefore X is T, , -
space.

Remark 3.3: The converse of the above theorem need not be true as seen from the
following example.

Example 3.4: Let X ={a,b,c} with t = {x,¢,{a},{c},{a,c}} in this topological space
{a} is ga b-closed but not « -closed.

Theorem 3.5: Every semi-T, , - space is T, -space.

Proof: Let us assume that (X, 1) be semi-T,,, - space. Let A be sg-closed, if every sg-
closed sets are g b-closed, since X is semi-T,,, - space A is«a - closed therefore X is

Ty.p -SPaceE.
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Remark 3.6: The converse of the above theorem need not be true as seen from the
following example.

Example 3.7: Let X ={a,b,c} with t = {X,¢,{a},{b},{a,b}} in this topological space
{a} is g b-closed but not « -closed.

Theorem 3.8: Every T, -space is pre-T, , - space.

Proof: Let us assume that (X, 1) be T, -space. Let A be ga b-closed, if every ga b-
closed gp-closed sets, since X isT,,, -space, A is pre- closed therefore X is pre-T,, -

space.

Remark 3.9: The converse of the above theorem need not be true as seen from the
following example.

Example 3.10: Let X ={a,b,c} with t = {X,¢,{a}} in this topological space the
subset {a,b} is gp-closed but not pre-closed.

Theorem 3.11: Every aT,-space isT,, -space.

Proof: Let us assume that (X, t) beaT,-space. Let A be « g-closed, if every o g-

closed is g b-closed, since X is T -space, A is « - closed therefore X is T, -space.

Remark 3.12: The converse of the above theorem need not be true as seen from the
following example.

Example 3.13: Let X ={a,b,c} with 1= {X,¢,{a}{c},{a,c}} in this topological space
the subset {a} is g b-closed but it is not « - closed.

Theorem 3.14: Every T, -space is pre-regular-T, , - space.

Proof: Let us assume that (X, 1) be T, -space. Let A be ga b-closed, if every ga b-
closed gpr-closed sets, since X isT,, -space, A is pre-closed therefore X is pre-

regular-T, , - space.

Remark 3.15: The converse of the above theorem need not be true as seen from the
following example.

Example 3.16: Let X ={a,b,c} with t = {X,¢,{a},{b,c}} in this topological space the
subset {c} is ga b-closed but not« -closed.
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Theorem 3.17: Every T, -space is T, -space.

Proof: Let us assume that (X, 1) beT , -space. Let A be ga -closed, if every ga -
closed set is ga b-closed, since X isT, -space, A isa -closed therefore X isT,, -
space.

Remark 3.18: The converse of the above theorem need not be true as seen from the
following example.

Example 3.19: Let X ={a,b,c} with 1= {X,¢,{a},{b}{a,b}} in this topological space
the subset {a} is g b-closed but not & -closed.

Theorem 3.20: Every T, -space is T, -space.

Proof: Let us assume that (X, 1) be T, -space. Let A be «a g-closed, if every «a g-
closed set is ga b-closed, since X isT, -space, A isa -closed therefore X isT,, -
space.

Remark 3.21: The converse of the above theorem need not be true as seen from the
following example.

Example 3.22: Let X ={a,b,c} with 1= {X,¢,{a},{c}{a,c}} in this topological space
the subset {a} is g b-closed but not« -closed.

Theorem 3.23: Every T, -space is T -space.

Proof: Let us assume that (X, 1) beT,, -space. Let A be ga b-closed, if every ga b-

closed set is gs-closed, since X is T, -space, A is sg-closed therefore X is-T -space.

Remark 3.24: The converse of the above theorem need not be true as seen from the
following example.

Example 3.17: Let X ={a,b,c} with t = {X,¢,{a}} in this topological space the
subset {a,b} is gs-closed but not sg-closed.

Remark 3.18: By the above theorem and results we obtain the following relations:
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Pre-T ,, -spaces T, -spaces Pre-regular- T, spaces
aTo-spaces —., T ... -spaces. —’—’ T .. -spaces.

T . -spaces Semi- T, -spaces T .. -spaces
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