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ABSTRACT: In this paper, we introduce and investigate the notation of SK open set and SK closed set. We obtain
fundamental properties of SK open set and SK closed set and discuss the relation between SK open set and SK closed
set and other related sets.
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I. INTRODUCTION

Levine [1] introduced generalized closed sets in topology as a generalization of closed sets. This concept was
found to be useful and many results in general topology were improved. Many researchers like Arya et al [2],
Balachandran et al [3], Bhattarcharya et al [4], Arockiarani et al [5], Ghanambal [6] Malghan [7], Nagaveni [8] and
Palaniappan et al [9] have worked on generalized closed sets. In this paper, the notion of sg-interior is defined and
some of its basic properties are investigated. Also we introduce the idea of sg-closure in topological spaces using the
notions of sg-closed sets and obtain some related results. Throughout the paper, X and Y denote the topological spaces
(X,7) and (X,o) respectively and on which no separation axioms are assumed unless otherwise explicitly stated. In
1937, regular open sets were introduced and used to define the semi-regularization space of a topological space.
Throughout this paper,(X,7) and (Y,0) stand for topological spaces with no separation axioms assumed unless
otherwise stated. For a subset A of X, the closure of A and the interior of A will be denoted by cl(A) and int(A),

respectively. Stone [10] defined a subset A of a space X to be a regular open if A= int(CI (A )) Norman Levine [11]
defined a subset A of a space X to be a semi-open if A C Cl(int(A )) or equivalently, a set A of a space X will be
termed semi- open if and only if there exists an open set U such that U — A CI(U ) Mashhour et al. [12] defined a
subset A of a space X to be a preopen if A int(CI(A )) Njastad [13] defined a subset A of a space X to be an a-

openif AcC int(cl(int(A ))) The complement of a semi-open (resp., regular open) set is said to be semi-closed [14]

(resp., regular closed). The intersection of all semi-closed sets of X containing A is called the semi-closure [15] of A.
The union of semi-open sets of X contained in A is called the semi-interior of A. Joseph and Kwack [16] introduced the
concept of 6-semi open sets using semi-open sets to improve the notion of S-closed spaces. Also Joseph and Kwack

[16] introduced that a subset A of a space X is called 8-semi-open if for each X € A , there exists a semi-open set G
such thatx e G < Cl(GC A) . It is well-known that, a space X is called TI if to each pair of distinct points x, y of X,
there exists a pair of open sets, one containing x but not y and the other containing y but not x, as well as is TI if and
only if for any point X € X , the singleton set {X } is closed. A space X is regular if for each X € X and each open
set G containing x, there exists an open set H such that

xc H ccl (H )c G.N.K . Ahmed [17] defined a topological space (X,7) to be s**-normal if and only if for every
semi-closed set F and every semi-open set G containing F, there exists an open set H such that
FcHCc CI(H )c G . In 1968, Velicko [18], defined the concepts of 5-open and 8-open as, a subset A of a space
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X is called &-open (resp., 68-open) if for each X € A, there exists an open set G such thatx € G — int(CI(G ))c A
(resp., xe G c CI(G )c A). Di Maio and Noiri [19] introduced that a subset A of a space X is called semi- 6 -open
if for each X € A , there exists a semi-open set G such thatx e G — SCI(G )c A . The family of all open (resp.,
semi-open, a-open, pre-open, -semi-open, semi-g-open, -open, 5-open, regular open, semi-closed and regular closed)
subsets of a topological space (X,t) are denoted by 7 (resp., SO(X ),aO(X ) pO(X ),HSO(X ) ,SHO(X )
60(X ),50(X ),RO(X ),SC(X )and RC(X )).

I1. PRELIMINARIES

Definition :2.1 A subset A of a space X is called

(i) A preopen set if Ac int(cl(A )) anda preclosed if cl(int(A ))c A.

(ii) A regular open set if A=int(cl(A )) and regular closed set if A=cl(int(A )).

(iii) A semi open set if A < cl(int(A )) and semi closed set if int(cl(A ))c A.

Definition 2.2: A subset A of a space X is called

(i) g-closed set[1] if CI(A )g U whenever AcU and U is open in X . The complement of g-closed set is g-open
set.

(ii) semi generalized closed set [4] (sg-closed) if SCI(A )gU whenever Ac U and U is semi open in X. The
complement of sg-closed set is sg-open set.

(iii) generalized preclosed set [7] (gp-closed) if cl int(A )g U whenever AcU and U is open in X. The
complement of gp-closed set is gp-open set.

Definition 2.3: Let X be a topological space and letX € X . A subset N of X is said to be Sg -neighbourhood of x if
there exists a Sg -open set G such thatXxe G < N .

Definition 2.4: A subset A of a space X is called Bc-open if for each x€ Ae BO(X ),there exists a closed set F
such that X € F < A. The family of all Bc-open subsets of a topological space (X T ) is denoted by BCO(X T )
or (Briefly. BCO(X )). The complement of Bc-open set is called Bc-closed set.

Definition 2.5:[20] A subset A of a space X is called b-open if A int(cl(A ))u cl(int(A )). The family of all b-
open subsets of a topological space (X T ) is denoted by BO(X T ) or (Briefly BO(X )). The complement of
b-open set is called b-closed set.

Definition 2.6: Let A be a subset of X. A point X € A is said to be sg-interior point of A is a sg-neighbourhood of x.

The set of all sg-interior points of A is called the sg-interior of A and is denoted by sg-int(A).
Definition 2.7: Let A be a subset of a space X. We define the sg-closure of A to be the intersection of all sg-closed

sets containing A. In symbols, Sg — CI(A )= m{F AcFe SgC(X ) }
I1l. SK OPEN SET

Definition 3.1: A set A is said to be SK open set if
() A'is BcO(X)[22] and
(i) A is Sg-open[21].
Example 3.1: Let X = {a, b,c } with topology 7 = {¢, X, {a }, {b }, {a, b } }
€= {¢, X, {C }, {a,c }, {b, c } }and U=X. Then SK open set :{¢, X, {a, b }, {a, c } }
Theorem 3.1: Let (X,t) be a topological space. Prove that if A is SK open set then A is regular open set in X.(U=X)
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Proof: Let A be SK open setin X.
Then A is BcO(X) and Sg-open in X.
F < A where Fisclosed  (By the definition of BcO(X)).

(ie) CI(F )= FcA.

= CI(F )c
= int(cl(F )) Int( )= A. since A is open
— int(cI(F ))c
:>int( I(A ))c A since Fc A.......... )
AcCI(A).
int(A )c mt(cl(A )
Acint(cl(A )., 2)

From (1) and (2)
A=int(cl(A ))

". Alisregular open.
Converse of the above theorem is also true.

Example 3.2: Let X ={a,b,c }, 7 ={p,X,{a },{c }.{a.c }{b,c } } and
e={p, X,{o }{a },{a,b },{o,c } } and U = X . Then SK open set = {¢, X ,{a },{b,c } }, regular open =

{o. X {a },{b,c } } andregular closed={p, X, {a },{b.c } }.

The elements {a},{b,c} are in SK open set and in regular open.

Also the above example said regular open = regular closed.

Theorem 3.2: Let (X,7) be a topological space . Prove that if A is SK open set then A is regular closed in X.

Proof: From the theorem3.1 and example3.1 obviously proved.

Theorem 3.3: Let (X,7) be a topological space. Prove that if A is SK closed set then A is regular open and regular
closed in X.

Example 3.3: Let X ={a,b,c },7={p,X,{a },{c }.{a,c },{b,c } } and
e={p, X,{b }{a },{a,b },{o,c } } and U = X. Then SK closed set ={p, X,{a },{b,c } }, regular open =

{o. X {a },{b,c } } andregular closed={p, X, {a },{b.c } }.

Hence regular open = regular closed.

Theorem 3.4: Let (X,7) be a topological space. Prove that if A is SK open set then A is semiclosed in X. Converse is
need not be true.(U=X)

Proof: Let A be SK open set in X.

Then A is BcO(X) and sg open in X.

F < A Since A is Bc open

cl(F )=F Since F is closed by the definition of BcO(X)
cd(F )=FcA

=cl(F )c A

int(cl(F ))cint(A )

= int(cl(F ))< A Since A is Bc open

= int(cl(A ))c A

Hence A is semi closed.

Copyright to IJIRSET DOI:10.15680/1JIRSET.2018.0701006 1810


http://www.ijirset.com

- ISSN(Online): 2319-8753
I[JIRSET ISSN (Print): 2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology

(A High Impact Factor, Monthly, Peer Reviewed Journal)

Visit: www.ijirset.com
Vol. 7, Issue 2, February 2018

Converse,
Example:3.4 Let X ={a,b,c }, 7={p,X,{a },{b }.{a,b },{b,c } },
=g, X, {a fic hiab jib.c j fandU=X

(i) Semi closed set = {¢ { } { } { } { } }

(ii) SK open set = {¢, X, {a }{a,b }, {b,c |8

Here the element {a} is in semi closed set but not in SK open set.
Theorem 3.5: Let (X,t) be a topological space. Prove that every SK open set is semi open set in X. Converse is need
not be true.(U =X)

Example 3.5: Let X ={a,b,c } with topology 7 = {¢, X, {b },{c },{b,c }{a,c }

“={p, X, {a }{b }{a,b j{ac } }andu=x
(i) SK openset ={p, X ,{b },{a,c } }and
(ii) semi open set=.{p, X, {b },{c }{a.c L{b,c } }

Here the element {b} is in both SK open set and semi open set and the element {c} is in semi open set but not in SK
open set.

Theorem 3.6: Let (X,7) be a topological space. Prove that if A is SK open set then A is semi generalized closed set
(sg-closed) in X. Converse is need not be true.(U =X)

Proof: Let A be SK open set in X.

Then A is BcO(X) and sg open in X.

FcA

cl(F )< A Since Fis closed
= SCI(F )c A Since every closed set is semi closed

= scl(A )cU since AcU U is semi open

Since A is sg open.
". Alis sg closed.
Converse,

Example:3.6 Let X :{a, b,c } T ={¢, X,{b }, {C }, {a,b }, {b,C } }

={p, X, {a }{c }{ab L{ac } Jandu=x
(i) SK openset= {¢, X, {c },{a,b } }
(ii) sg closed set = {¢,X,{a }, {C }, {a,c }, {a,b } }

Here the element {a,c} is in sg closed set but not in SK open set.

Theorem 3.7: Let (X,t) be a topological space. Prove that every SK closed set is semi generalized open (sg-open) in X.
Converse is need not be true.(U =X)

Example 3.7: Let X ={a,b,c }, Ao Lie Liab J{b,c } 1,

du=X

e~
=l x.fa bl b blac )} an
hao )}

0] SK closed set = {¢, X, {C
(ii) sg open set = {¢,X,{b },{ }, {a,b }, {b,c } }

Here the element {c} is in both SK closed set and sg open set and {b,c} is in sg open set but not in SK closed set.
Theorem 3.8: Let (X,7) be a topological space. Prove that if A is SK open set then A is pre open set in X. Converse is
need not be true.(U =X)

Proof: Let A be SK open setin X.

Then A is BcO(X) and sg open in X.
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FcA

cl(F )ccl(A )

Fccl(A)

= Accl(A)

= int(A )cint(cl(A ) ) Sinceint(A)=A
= Acint(cl(A ) )

Hence the result.

Converse,

Example:3.8 Let X ={a,b,c }, 7 ={¢, X,{c }{a,b } }.=o={p, X ,{c },{a,b } } andu=x
(i) SK open set={¢, X, {c },{a,b } }
(ii) Preopenset= {¢, X, {a }{b },{c }.{a,b },{a,c L{b,c }}
Here the element {c} is in both SK open set and pre open set. The element {a} is in pre open but not in SK open set.

Theorem 3.9: Let (X,t) be a topological space. Prove that if A is SK closed set then A is pre open set in X. Converse is
need not be true.(U =X)

Example 39 Let X ={a,b,c }, 7={¢, X, {a },{c },{a.c }{b,c }}
={p, X, {a L }{a,b }{b,c } }andu=x
(i) SK closed set={¢, X ,{a },{b,c } }
(ii) Preopenset= {¢, X, {a },{c }{a.c },{b.c } }
Here the element {a} is in both SK closed set and pre open set. The element {c} is in pre open but not in SK closed set.

Theorem 3.10: Let (X,7) be a topological space. Prove that if A is SK open set then A is generalized preclosed set (g-
preclosed) in X. Converse is need not be true.(U =X)

Example 3.10 Let X ={a,b,c |, z={¢, X, {a },{c }.{a,c },{a,b } }

re={p, X, b L Liab Libe } b andu=x

(i) SK open set={¢, X, {c },{a,b } }

(ii) g-preclosed set = {#, X, {a },{o },{c }{a,b }{a.c },{o.c } }
Here the element {c} is in both SK open set and g-preclosed set. The element {a} is in g-preclosed but not in SK open
set.

Theorem 3.11: Let (X,7) be a topological space. Prove that if A is SK closed set then A is generalized preclosed set (g-
preclosed) in X. Converse is need not be true.(U =X)

Example:3.11 Let X ={a,b,c },7={p,X,{a ,{b }{a,b }{b,c }}.
e={p, X, {a },{c }.{a,b L {b,c } Jandu=x
(i) g-preclosed = {$, X, {a },{o }{c }{a,b }{a.c }{o.c } }
(ii) SK closed set = {¢, X, {a },{c },{b,c } }

Here the element {a} is in both SK closed set and g-preclosed set. The element {b} is in g-preclosed but not in SK
closed set.

IV. PROPERTIES OF SK OPEN SETS
Let (X,7) be a topological space. Let A and B be the SK open sets,
0] AUBo>ANB
(i) (AUB)¢ = A°UB*
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(i)  (ANB)° =A°nBe

The above properties are true for SK closed sets.

V. CONCLUSION

1. SK open set is subset of the following sets

(i) Semi open,(ii) Pre open (iii) g-open (iv) g-preopen

2. SK closed set is subset of the following sets

(i) Semi closed (ii) Pre closed (iii) g-closed (iv) g-preclosed

o N
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