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ABSTRACT

We introduce a new set called mbT"- closed set in a supra topological spaces which are defined on a

family of sets satisfying some minimal conditions.
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1. INTRODUCTION

In Mashhour et al (1983) introduced Supra
topological spaces and studied S-continuous maps
and S’-continuous maps . Popa and Noiri (2000)
introduced concept of minimal structure on a
nonempty set. Also they introduced the notation mx-
open set and mx- closed set and characterize these
sets using mx-cl and mx- int operators respectively.

In this paper, we introduced a new class mx-
structures set called minimally bT"- closed set called
as mbTH - closed set in supra topological spaces.
Further, we study the properties of mbT# - closed
sets in supra topological spaces.

2. PRELIMINARIES

Let (X,it) be a supra topological space and A be
a subset of X. The closure of A and interior of A are
denoted by cl*(A) and int*(A) respectively in supra
topological spaces. Let (X,mx) be an m-space where X
is a nonempty set and myis the minimal structure
defined on X. The mx-cl* and mx-int* denotes the mx-
closure and mx- interior on (X,mx) respectively on
supra topological space.

Definition 2.1 (Mashhour et al, 1983; Sayed and
Noiri, 2010)

A subfamily of p of X is said to be a supra
topology on X, if

@ Xpeu
(i) if Aiep for all i €] then UAiep.

The pair (X,u) is called supra topological space.
The elements of p are called supra open sets in (X,u)
and complement of a supra open set is called a supra
closed set.

Definition2.2 (Sayed and Noiri, 2010)

(i) The supra closure of a set A is denoted by clp(A)
and is defined as

clp(A)=n{B:B is a supra closed set and AcB}.

(ii) The supra interior of a set A is denoted by
intp(A) and defined as

intp(A)=U{B: B is a supra open set and ADB}.
Definition 2.3 (Mashhour et al, 1983)
Let (X,T) be a topological spaces and p be a

supra topology on X. We call p a supra topology
associated with t if tcp.

Definition 2.4 (Andrijevic, 1996)

Let (X,1) be a supra topological space. A set A is
called a supra b-open set if
Acclp(intp(A))uintu(clp(A)). The complement of a
supra b-open set is called a supra b-closed set.

Definition 2.5 (Arockiarani and Pricilla,2011a)

Let (X,u) be a supra topological space . A set A of
X is called supra generalized b - closed set (simply
gub - closed) if bclp(A) < U whenever AcU and U is
supra open. The complement of supra generalized b-
closed set is supra generalized b-open set.

Definition 2.6 (Arockiarani and Pricilla, 2011b)

A subset A of (X,u) is called Tu-closed set if
bclpu(A) cU whenever AcU and U is gub- open in
(X,1).The complement of Tp-closed set is called Tp-
open set.

Definition 2.7 (Arockiarani and Pricilla, 2012)

A subset A of a supra topological space (X,u) is
called supra generalized b-regular closed set if
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bclp(A)cU and whenever AcU and U is supra
regular open of (X,u). The complement of supra
generalized b-regular closed set is called supra
generalized b-regular open set.

Definition 2.8 (Krishnaveni and Vigneshwaran,
2013)

A subset A of a supra topological space (X,u) is
called bTp-closed set if bclp(A)c U whenever Ac U
and U is Tp -open in (X,i).The complement of supra
bTu -closed set is called supra bTp -open set.

Remark 2.9 (Krishnaveni and Vigneshwaran, 2013)
The following relations are well known

Supra closed
\:

Supra bT-closed — supra gb-closed

Supra gbr-closed
Definition 2.10 (Popa and Noiri, 2000)

Let X be a nonempty set and P(X) the power set
of X. A subfamily mx of P(X) is called a minimal
structure (m- structure) on X if ¢emyxand X € mx. The
pairs (X, mx) is called a minimal space (or m-space).

Definition 2.11 (Popa and Noiri, 2000)

A minimal structure mxon a nonempty set X is
said to have property B if the union of any family of
subsets belongs to mx.

Lemma 2.12 (Popa and Noiri, 2000)

Let X be a nonempty set and mx a minimal
structure on X satisfying property B. For a subset A
of X, the following properties hold:

(i) A emxifand only if mx- int(A) =A
(i) Ais mx-closed if and only if mx-cl(A) =A
(iii) mx-int(A) € mx-open and mx-cl(A) is mx-closed.

Definition 2.13

Let (X,mx) be an m-space. A set A is called a
mb#-open set if Acmy-clp(mx-intp(A))umx-intp(mx-
clu(A)). The complement of a mb*-open set is called a
mbt-closed set.

Definition 2.14

Let (X,mx) be an m-space. A set A is called a m
supra regular-open set if A= mx- cly(mx- intp(A)).
The complement of a m supra regular-open set is
called a m supra regular-closed set.

Definition 2.15

Let (X,mx) be an m-space. A subset A of X is said
to be minimal supra g b-closed(mg!b- closed) if mx-
bcl*(A)c G whenever A — G and G is m supra-open.

Definition 2.16

Let (X,mx) be an m-space. A subset A of X is said
to be minimal supra gbr-closed (mg“br- closed) if
mx- bclt(A)c G whenever A < G and G is m supra
regular-open.

Definition 2.17

Let (X,mx) be an m-space. A subset A of X is said
to be minimal supra T-closed(mT#- closed) if mx-
bclt(A)c G whenever A < G and G is m supra gb-
open.

Definition 2.18

Let (X,mx) be an m-space. A set A is called a m
supra regular open set if A = mx-intp(mx-clp(A)). The
complement of a m supra regular open set is called a
m supra regular closed set.

3. mbT®-CLOSED SETS IN MINIMAL STRUCTURES
Definition 3.1

Let (X,mx) be an m-space. A subset A of X is said
to be minimal supra bT closed (mbT*- closed) if mx-
bcl*(A)c G whenever A c G and G is mT*-open.

Remark 3.2

Let(X,1) be a supra topological space and mxbe
minimal structure on X. If mx = g, then an mbT#-
closed set is bTH-closed set in X.

In this section, let (X,u) be a supra topological
space and myx be an m-structure on X. We obtain
several basic properties and some characterizations
of mbT"- closed sets and mbT"- open sets on m-
space.

Theorem 3.3

Let myhave the property B. A subset A of X is
mbT* - closed in (X,mx) iff mx-bcl*(A) -A contains no
non empty mT#- closed set in X.

Proof Suppose that F is a nonempty mT#-closed
subset of myx-bcl*(A) - A. Now Fcmx-bclt(A) - A.
Then Fcmx-bclt(A)NAs, since mx-bclt(A) - A = mx-
bcl#(A)NAc. Therefore Fcmx-bclt(A) and Fc Ac. Since
Fcis mT#- open set and A is mbT# - closed, mx-bclt(A)
< Fe. That is Fcmx-bcl(A)e. Hence Fcmy-
bclt(A)Nmx-bclt(A)c = ¢. That is F = ¢. Thus mx-
bcl#(A) - A contains no nonempty mTH- closed set.

Conversely, assume that mx-bcl*(A) - A contains
no nonempty mT#- closed set. Let AcG, G is mT*-
open. Suppose that mx-bcl#(A) is not contained in G.
Then mx-bcl*(A)NGe is a nonempty mT* - closed set
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of mx-bcl#*(A) - A, which is a contradiction. Therefore
mx-bclt(A) < G and hence A is mbT* - closed.

Theorem 3.4

For subsets A and B of X, the following
properties hold:

(i) IfAis mx-supra closed, then A is mbT#-closed.
(i) If mxhas the property B and A is mbT#-closed
and mT+-open then A is mx-supra closed.

(iii) If A is mbTr-closed and AcBcmx-bclt(A), then
B is mbT*-closed.

Proof (i) Let A be an mx-supra closed set in
(X,mx). Let Ac G, where G is mTr-open in (X,mx).
Since A is mx-supra closed, mx-cl*(A) = A,we know
that mx-bcl*(A)cmx-cl*(A) = A, mx-bcl*(A)c G.
Therefore A is mbT#-closed.

(ii) Since A is mT+-open and mbT*-closed, we have
mx-bclt(A)c A. Therefore A is mx-supra closed.

(iii) Let A is mbT#-closed, mx-bcl#(B) - B < mx-
bcl*(A) - A, and since mx-bcl*(A) - A contains no
nonempty mT#- closed set, neither does mx-bcl*(B)-
B. By theorem 3.3, the result follows.

Theorem 3.5
Union of two mbT#-closed sets is mbT#-closed.

Proof Assume that A and B are mbT*- closed sets
in X. Let G be an mT#-open set in X such that AUBcG.
Then A <G and Bc G. Since A and B are mbT#-closed,
mx-bclt(A)c G and mx-bcl®(B)c G. Hence, mx-
bclr(AUB)cmx-bel*(A)umx-bclt(B) <G. Therefore
AUB is mbT*-closed.

Theorem 3.6
Every mx-supra closed set in X is mbT*-closed in X .

Proof Let G be an mT open set such that Ac G.
Since A is mx- supra closed, my-cl“(A) = A, then -
cl*(A)cG. We know that mx-bcl*(A) < mx-cl#(A), then
mx-bcl#(A) < G. Therefore A is mbT#-closed.

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

Example 3.7

Consider the m-space X = {a,b,c} with minimal
structure my = {X,,{a},{a,b}}. mbT+-closed are { X,,

{b}, {c},{b,c}}.The set {b}is mbTH-closed but not mx-
supra closed set.

Theorem 3.8

Every mbT#-closed in X is mgtb-closed in X but
not conversely.

Proof Let Ac G and G is m- supra open set in X. We
know that m-supra open set is mT#- open set. since A
is mbT#- closed,we have mx-bclt(A) < G. Therefore A
is mgrb-closed set in X.

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

Example 3.9

Consider the m-space X = {a,b,c} with minimal
structure my = {X,,{a}}. mg+b- closed are { X,0,{b},
{c}, {ab},{a,c},{b,c}} and mbT#- closed are {
X,0,{b},{c},{b,c}}.The set {a,b} is mgtb- closed but not
mbT*- closed set.

Theorem 3.10

Every mbT#-closed in X is mgtbr-closed in X but
not conversely.

Proof

Let Ac G and G is m- supra regular open set in
X. We know that m-supra regular open set is mT*-
open set. Since A is mbT*- closed, we have mx-bcl#(A)
c G. Therefore A is mgtbr-closed set in X.

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

Example 3.11 Consider the m-space X = {a,b,c}
with minimal structure mx = {X,¢,{a}}.The set {a,b} is
mgbr- closed but not mbT*- closed set.

Theorem 3.12

For each x€X, {x} is mT#- closed in X or {x} is
mbT#- closed set in X.

Proof If {x} is not mT*- closed. Then the only mT*-
open set containing {x} in X. Also, the mx-bcl#({x})¢ is
contained in X and hence {x} is mbT#- closed set in X.

Theorem 3.13

Let mx have property B. Let A be a subset of X
,then A is mbT#- closed iff mx-bclt(A)-A does not
contain any nonempty mx-supra closed set.

Proof Suppose that F is nonempty mbT#- closed
subset of mx-bclt(A)-A. Now Fcmgx-bcl*(A) - A. Then
Fcmy-bcl*(A)NAS, since mx-bcl(A) - A = mx-
bcl(A)NAc. Therefore Femyx-bclt(A) and Fc Ac. Since
Fc is mbT#- open set and A is mbTH - closed, mx-
bcl#(A) < Fe. That is Fc[mxbcl#(A)]c. Hence Fecm*
bcl(A)N [mx-bcl*(A)]¢ = . That is F = ¢. Thus mx-
bcl#(A) - A contains no nonempty mbT#- closed set.

Conversely, assume that mx-bclt(A) - A
contains no nonempty mx- supra closed set. Let AcG,
G is mbTr- open. Suppose that mx-bclt(A) is not
contained in G. Then mx-bcl*(A)NGe is a nonempty
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mbTr - closed set of mx-bcl*(A) - A, which is a
contradiction. Therefore mx-bcl*(A) < G and hence A
is mbT#- closed.

Remark 3.14 From the above observation we get
the following implications
m, - Supraclosed

\

mx- Supra bT-closed — myx - Supra gb-closed

\

mgx-Supra gbr-closed
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