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ABSTRACT

In this paper we introduce a new class of sets namely, (gs)-closed sets, properties of this set are investigated and we
introduce (gs) -continuous maps and (gs) -irresolute maps.
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1.INTRODUCTION

Levine.N[9] introduced generalized closed sets in 1970. S.P Arya and T.Nour [3]defined gs-closed sets in 1990.
M.K.R.S. Veerakumar [22]introduced the generalized g -closed sets in 2000. Pushpalatha.P and Anitha.K [19]
introduced the g’s-closed sets in 2011. M.Pauline Mary Helen,Ponnuthai selvarani,Veronica Vijayan [18] introduced and
studied g”"-closed sets in 2012. In this paper we introduce and study the concept of (gs)"-closed sets

2.PRELIMINARIES

Throughout this paper (X,7 ) and (Y, o ) represents non-empty topological spaces on which no separation axioms are
assumed unless otherwise mentioned. For a subset A of a space (X, 7 ), CI(A) and int(A) denote the closure and the
interior of A respectively.

Definition 2.1: A subset A of a topological space (X, 7 ) is called a

1) pre-open set [15] if Acint(cl(A)) and a pre-closed set if cl(int(A)) C A.

2) semi-open set [10] if Accl(int(A)) and semi-closed set if int(cl(A)) C A.
3)semi-preopen set [1] if Accl(int(cl(A))) and a semi preclosed set if int(cl(int(A))) c U.
4) o -open set[16] if Acint(cl(int(A))) and a « -closed set if cl(int(cl(A))) c A.
Definition 2.2: A subset A of a topological space (X, 7 ) is said to be a

1) g-closed [9] set if cl(A) = U whenever Ac U and U is open in(X, 7).

2) sg-closed [5] set if scl(A) = U whenever Ac U and U is semi-open in (X, 7).

3) gs-closed set [3] if scl(A) = U whenever Ac U and U is open in (X, 7).

4) o g-closed set [11] if a cl(A) = U whenever Ac U and U is open in (X, 7).

5) g a -closed set [12] if o cl(A) = U whenever AcUand U is « -openin (X, 7).

6) gsp-closed set [7] if spcl(A) = U whenever Ac U and U is open in (X, 7).
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7) gp-closed set [13] if pcl(A) = U whenever Ac U and U is open in (X, 7).

8) g -closed set [22] if cl(A) = U whenever Ac U and U is g-open in (X, 7).

9) g's- closed set [19] if scl(A) = U whenever Ac U and U is gs-open in (X, 7).
10) w - closed set [23] if scl(A) = U whenever Ac U and U is sg-open in (X, 7).
11)y " closed set [27] if scl(A) = U whenever Ac U and U is  -open in (X, 7).

12) g""-closed set [18] if cl(A) = U whenever Ac U and U is g -open in (X, 7).

13) o “-closed set [26] if cl(A) = U whenever Ac U and U is o -open in (X, 7).

14) sa g -closed set [14] if o cl(A) < U whenever Ac U and U is g™-open in (X, 7).
15) g -closed set [20] if « cl(A) = U whenever Ac U and U is g -open in (X, 7).
16) sg” -closed set [17] if scl(A) = U whenever AcU and U is g~ -open in (X, 7).
17) (g o ) -closed set [25] if « cl(A) = U whenever Ac U and U is g -open in (X, 7).
18) w -closed set [21] if cl(A) = U whenever Ac U and U is semi-open in (X, 7).

19)g” semi closed set [24] if scl(A) = U whenever Ac U and U is o g-open in (X, 7).

Definition 2.3:A function f:(X,7)— (Y, o) is called a

1) g-continuos [4] if f'(V) is a g-closed set of (X, 7 ) for every closed set V of (Y, o).

2) sg-continuous [5] if (V) is a sg-closed set of (X, 7 ) for every closed set V of (Y, o).

3) gs-continuous [6] if f*(V) is a gs-closed set of (X, 7 ) for every closed set V of (Y, o).

4) o g-continuous [8] if (V) is an « g-closed set of (X, 7 ) for every closed set V of (Y, 5 ).
5) g« -continuous [12] if (V) is a g -closed set of (X, 7 ) for every closed set V of (Y, o).
6) gsp-continuous [7] if (V) is a gsp-closed set of (X, 7 ) for every closed set V of (Y, o).

7) gp-continuous [2] if (V) is a gp-closed set of (X, 7 ) for every closed set V of (Y, o).

8) g -continuous if [22] (V) is a g'-closed set of (X, 7 ) for every closed set V of (Y, o).

9) g's- continuous [19] if (V) is a g"s-closed set of (X, 7 ) for every closed set V of (Y, o).

10)y - continuous[23] if f*(V) is a y -closed set of (X, ) for every closed set V of (Y, o).
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11)y "~ continuous[27] if (V) is a v -closed set of (X, 7 ) for every closed set V of (Y, o).

12) g""-continuous [18] if (V) is a g -closed set of (X, 7 ) for every closed set V of (Y, o).

13) o "-continuous [26] if F!(V) isa o "-closed set of (X, 7 ) for every closed set V of (Y, 5 ).

14) sa g -continuous [14] if (V) is a sar g -closed set of (X, 7 ) for every closed set V of (Y, o).
15) g -continuous [20] if f*(V) is a a g~ -closed set of (X, 7 ) for every closed set V of (Y, o).
16) sg” -continuous [17] if f*(V)isasg  -closed set of (X, 7 ) for every closed set V of (Y, o).

17) (g ¢ ) "-continuous [25] if (V) is a (g« )"-closed set of (X, 7 ) for every closed set V of (Y, o).
18) w -continuous [21] if (V) is a w -closed set of (X, 7 ) for every closed set V of (Y, o).
19)g"-semi continuous [24] if (V) is a g"-semi-closed set of (X, 7 ) for every closed set V of (Y, o).

3. BASIC PROPERTIES OF (gS)*-CLOSED SETS

We now introduce the following definition.

Definition 3.1: A subset A of a topological space(X, 7 ) is called (gs) -closed set if cl(A) = U whenever Ac U and U is
gs-open in X.

Theorem 3.2: Every closed set is a (gs)"-closed set.

Proof follows from the definition.

The following example supports that a (gs) -closed set need not be closed in general.

Example 3.3: Let X={a,b,c},7 ={ ¢ ,X,{b,c}}. Then A={a,b} is (gs) -closed but not a closed set of (X, 7).
Theorem 3.4: Every (gs)"-closed set is (i) g-closed,(ii) g"-closed ,(iii) g -closed.

Proof follows from the definition.

The converse of the above theorem is not true in general as it can be seen from the following example.

Example 3.5: Let X={a,b,c} and 7 ={¢,X,{a}.{a,b}}.Then A={a,c} is (gs) -closed but not g-closed ,g -closed and
g -closed.

Theorem 3.6: Every (gs) -closed set is o g-closed but not conversely.

Proof: Let A be (gs)"-closed set. Let Ac U and U be open. Then Ac U and U is gs-open and cl(A) c U, since A is
(9s)"-closed. Then « cl(A) = cl(A) cU. Hence A is o g-closed.

Example 3.7: Let X={a,b,c},7 ={ ¢ ,X,{b}}. Then A={a} is « g-closed but not (gs) -closed in (X, 7).
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Theorem 3.8: Every (gs) -closed set is g « -closed but the converse is not true.

Proof: Let A be (gs) -closed set. Let Ac U and U be o -open. Then Ac U and U is gs-open and cl(A) c U, since A is
(gs)"-closed. Then & cl(A) < cl(A) c U. Hence A is g a -closed.

Example 3.9: Let X={a,b,c},7 ={¢,X,{b}}. Then A={c} is g -closed but not (gs) -closed in (X, 7).
Theorem 3.10: Every (gs) -closed set is sg-closed.

Proof: Let A be (gs)"-closed set. Let Ac U and U be semi-open in. Then Ac U and U is gs-open and cl(A) U, since A
is (gs) -closed. Then Scl(A) < cl(A) — U. Hence A is sg-closed.

The following example supports that a sg-closed set need not be (gs) -closed in general.
Example 3.11: Let X={a,b,c} ,7 ={¢,X,{c}.{a,c}}. Then A= {a} is sg-closed but not a (gs) -closed set in (X, 7).
Theorem 3.12: Every (gs) -closed set is gs-closed but not conversely.

Proof: Let A be (gs)"-closed set. Let Ac U and U be open. Then Ac U and U is gs-open and cl(A) c U, since A is
(9s)"-closed. Then Scl(A) < cl(A) — U. Hence A is gs-closed.

Example 3.13: Let X={a,b,c} ,7 ={¢,X,{c}.{a,c}}. Then A={b,c} is gs-closed but not (gs)"-closed in (X, 7).
Theorem 3.14: Every (gs) -closed set is gsp-closed.

Proof: Let A be (gs)"-closed set. Let Ac U and U be open. Then Ac U and U is gs-open and cl(A) c U, since A is
(9s)"-closed. Then Spcl(A) c cl(A) c U. Hence A is gsp-closed.

The converse of the above theorem is not true in general as it can be seen from the following example.
Example 3.15: Let X={a,b,c}, 7 ={¢,X,{a,b}}. Then A={a} is gsp-closed but not a (gs) -closed set in (X, 7).
Theorem 3.16: Every (gs) -closed set is gp-closed.

Proof: Let A be (gs)"-closed set. Let Ac U and U be open. Then Ac U and U is gs-open and cl(A) c U, since A is
(9s)"-closed. Then pcl(A) < cl(A) — U. Hence A is gp-closed.

The converse of the above theorem is not true in general as it can be seen from the following example.
Example 3.17: Let X={a,b,c},7 ={ ¢ ,X,{b},{b,c}}. Then A={a,b} gp-closed but not (gs) -closed in (X, 7).
Theorem 3.18: Every (gs) -closed set is « “-closed but not conversely.

Proof follows from the definition.

Example 3.19: Let X={a,b,c} ,7 ={¢,X,{a}.{b,c}}. Then A= {b} is & "-closed but not (gs) -closed in (X, 7).
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Theorem 3.20: Every (gs) -closed set is sa g -closed.

Proof: Let A be (gs)"-closed set. Let Ac U and U be g-open . Then Ac U and U is gs-open and cl(A) c U, since A is
(gs)"-closed. Then & cl(A) < cl(A) cU. Hence A is s a g -closed.

The converse of the above theorem is not true in general as it can be seen from the following example.
Example 3.21: Let X={a,b,c} ,7 ={¢,X,{a}.{a,b}}. Then A={a,c} is scx g"-closed but not a (gs) -closed set in (X, 7).
Theorem 3.22: Every (gs) -closed set is « g~ -closed.

Proof: Let A be (gs)"-closed set. Let Ac U and U be g~ -open. Then Ac U and U is gs-open and cl(A) c U, since A is
(95)"-closed. Then « cl(A) = cl(A) cU. Hence Ais g -closed.

The following example supports that the converse of the above theorem is not true in general.
Example 3.23: Let X={a,b,c},7 ={ ¢ ,X,{a},{a,b}}. Then A={b} is a g" -closed but not (gs)"-closed in (X, 7).
Theorem 3.24: Every (gs) -closed set is sg™ -closed.

Proof: Let A be (gs)"-closed set. Let Ac U and U be g~-open. Then Ac U and U is gs-open and cl(A) c U, since A is
(95)"-closed. Then scl(A) ccl(A) c U. Hence A is sg” -closed.

The following example supports that a sg” -closed set need not be (gs) -closed in general.
Example 3.25: Let X={a,b,c},7 ={ ¢ ,X,{a}.{a,b}}. Then A={b} is sg" -closed but not (gs) -closed in (X, 7).
Theorem 3.26: Every (gs) -closed set is (g a ) -closed.

Proof: Let A be (gs) -closed set. Let Ac U and U be g o -open. Then Ac U and U is gs-open and cl(A) c U, since A is
(9s)"-closed. Then & cl(A) < cl(A) — U. Hence A is (g a ) -closed.

The following example supports that a (g« ) -closed set need not be (gs) -closed in general.
Example 3.27: Let X={a,b,c},7 ={ ¢ ,X,{b}}. Then A= {a} is a (g )"-closed set but not (gs) -closed in (X, 7).
Theorem 3.28: Every (gs) -closed set is @ -closed.

Proof follows from the definition.
Example 3.29: Let X={a,b,c} ,7 ={¢,X,{a},{a,b}}. Then A={a,b} is @ -closed but not a (gs)"-closed set in (X, 7).

Theorem 3.30: Every (gs) -closed set is v -closed but not conversely.

Proof: Let A be (gs)"-closed set. Let Ac U and U be sg-open. Then Ac U and U is gs-open and cl(A) c U, since A is
(gs)"-closed. Then sc I(A) = cl(A) < U. Hence A is y -closed.

Example 3.31: Let X={a,b,c},7 ={ ¢ ,X,{c}.{a,c}}.Then A={a} is y -closed but not (gs)"-closed in (X, 7).

ISSN: 2231-5373 http://www.ijmttjournal.org Page 87




International Journal of Mathematics Trends and Technology — Volume 7 Number 2 — March 2014

Theorem 3.32: Every (gs) -closed set is y "-closed.

Proof: Let A be (gs) -closed set. Let Ac U and U bey -open. Then Ac U and U is gs-open and cl(A) c U, since A is
(gs)"-closed. Then scl(A) < cl(A) c U. Hence A is v “-closed.

The converse of the above theorem is not true in general as it can be seen from the following example.
Example 3.33: Let X={a,b,c},7 ={¢ ,X,{c}.{a,c}}.Then A={a} is y "-closed but not (gs)"-closed in (X, 7).
Theorem 3.34: Every (gs) -closed set is g's-closed but not conversely.

Proof follows from the definition.

Example 3.35: Let X={a,b,c} and 7 ={¢ ,X,{b}}.Then A= {a} is g's-closed but not (gs) -closed in (X, 7).

Theorem 3.36: Every (gs) -closed set is g*-semi closed but not conversely.

Proof: Let A be (gs) -closed set. Let Ac U and U be r g-open. Then Ac U and U is gs-open and cl(A) c U, since A is
(9s)"-closed. Then scl(A) — cl(A) — U. Hence A is g*-semi closed.

Example 3.37: Let X={a,b,c},7 ={¢ ,X,{b}}. Then A={c} is g’-semi closed but not a (gs) -closed set in (X, 7).

The above results can be represented in the following figure.
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Where A — B represents A implies B but B does not implies A.

1. Closed 6.9 -closed 11.sa g -closed 16.9"s-closed
2.g-closed 7.sg-closed 12.a g -closed 17.y -closed
3.9 -closed 8.gs-closed 13.sg9" -closed 18.y "-closed
4.9” -closed 9.gsp-closed 14.(ga )"-closed 19. w -closed
5. g-closed 10.gp-closed 15. g*-semi closed 20. o “~closed

4.(gs)-CONTINUOUS AND (gs) -IRRESOLUTE MAPS

Definition 4.1: A function f:(X, 7 ) — (Y, o ) is called (gs) -continuous if f (V) is a (gs)"-closed set of (X, 7 ) for every
closed set V of (Y, o).

Definition 4.2: A function f:(X, 7 ) = (Y, o) is called (gs) -irresolute if f (V) is a (gs) -closed set of (X, 7 ) for every
(9s)"- closed set V of (Y, o).

Theorem 4.3: Every continuous map is (gs) -continuous but not conversely.

Example 4.4:Let X=Y={a,b,c},7 ={¢ ,X,{b,c}} and o ={¢,Y .{a}}. Define f:(X,7 ) — (Y, o) by f(a)=b, f(b)=a , f(c)=c.
f is (gs) -continuous but not continuous since {b,c} is a closed set of (Y, o ) but f {b,c}={a,c} is not closed in (X,7) .

Theorem 4.5: Every (gs) -continuous map is (i) g-continuous (ii) g -continuous (iii)g" -continuous.

Proof: Let f:(X,7 ) —> (Y, &) be (gs)"-continuous. Let V be a closed set in (Y, 5 ). Then f (V) is (gs)"-closed in (X, 7 ),
since f is (gs) -continuous and hence by theorem 3.4(resp.3.6, 3.8), it is g-closed(resp.g -closed,g ™ -closed). Hence f is
g-continuous(resp. g -continuous, g~ -continuous) but the converse is not true.

Example 4.6: Let X=Y={a,b,c},7 ={¢ ,X,{a}.{a,b}} and o ={¢,Y ,{b}}. Let f:(X,7 ) —> (Y, o) be the identity mapping.
Then f *{a,c}={a,c} which is g-closed(resp. g"-closed, g~"-closed) but not (gs)"-closed. Hence f is g-continuous

(resp. g"-continuous, g~ -continuous) but not (gs) -continuous.

Theorem 4.7: Every (gs) -continuous map is (i) o g-continuous, (i) g o -continuous (iii) (g & ) - continuous,
(iv) g's-continuous, (V) g*-semi-continuous.

Proof: Let f:(X,7 ) — (Y, &) be (gs)"-continuous. Let V be a closed set in (Y, o ).Then f (V) is (gs) -closed in (X, 7),
since f is (gs) -continuous and hence by theorem 3.6 (resp .3.8, 3.26, 3.34, 3.36), it is « g-closed(resp. g o -closed,

(g ) ~closed, g's- closed, g* -semi- closed). Hence f is o g-continuous(resp. g « -continuous, (g o )" -continuous,

g s-continuous, g*-semi-continuous)

The converse of the above theorem is not true in general as it can be seen from the following example.

Example 4.8: Let X=Y={a,b,c},7 ={¢ ,X,{b}} and o ={ ¢ ,Y.{c}.{b,c}}. Let f:(X,7 ) = (Y, o) be the identity mapping.
Then f *{a}={a}is o g-closed(resp. g« -closed, (g« ) -closed, g’s- closed, g -semi- closed) but not (gs) -closed.
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Hence f is o g-continuous(resp. g « -continuous, (g o ) -continuous, g's-continuous, g*-semi-continuous) but not
(gs)"-continuous.

Theorem 4.9:Every (gs) -continuous map is (i) sg-continuous, (ii) gs-continuous, (iii) v -continuous ,(iv) y “-continuous.
Proof:Let f:(X,7 ) — (Y, o) be (gs)"-continuous. Let V be a closed set in (Y, o ).Then f (V) is (gs)"-closed in (X, 7 ),

since f is (gs) -continuous and hence by theorem 3.10(resp .3.12,3.30,3.32),it is sg-closed(resp. gs-closed, y -closed,
w -closed). Hence f is sg-continuous(resp. gs-continuous,  -continuous,  ~-continuous)

The following example supports that the converse of the above theorem is not true in general.

Example 4.10:Let X=Y={a,b,c},7 ={¢ ,X,{c}.{a,c}} and o ={¢,Y {b,c}}.Let f:(X,7 ) — (Y, o) be the identity

mapping. Then f *{a}={a} which is gs-closed(resp sg-closed, w -closed, v “-closed) but not (gs)-closed .Hence f is
gs-continuous (resp.sg-continuous, y -continuous ,y “-continuous)but not (gs) -continuous.

Theorem 4.11: Every (gs) -continuous map is gsp-continuous.

Proof: Let f:(X,7 ) —> (Y, &) be (gs)"-continuous. Let V be a closed set in (Y, o). Then f (V) is (gs)"-closed in (X, 7 ),
since f is (gs) -continuous and hence by theorem 3.14, it is gs-closed. Hence f is gsp-continuous but the converse need not
true.

Example 4.12: Let X=Y={a,b,c},7 ={¢ ,X,{a,b}} and o ={ ¢ ,Y ,{a,c}}. Let f:(X, 7 ) = (Y, o) defined by f(a)=b,f(b)=c,
f(c)=b. Then f '{b}={a} is gsp-closed but not (gs)"-closed. Hence f is gsp-continuous but not (gs) -continuous.

Theorem 4.13: Every (gs) -continuous map is gp-continuous.

Proof: Let f:(X,7 ) —> (Y, &) be (gs)"-continuous. Let V be a closed set in (Y, o). Then f (V) is (gs)"-closed in (X, 7 ),
since f is (gs) -continuous and hence by theorem 3.16, it is gp-closed. Hence f is gp-continuous.

The converse of the above theorem is not true in general as it can be seen from the following example.

Example 4.14: Let X=Y={a,b,c},7 ={¢ , X,{b},{b,c}} ando ={ ¢ Y {a,c}}. Let f:(X,7 ) — (Y, o) defined by f(a)=a,
f(b)=c ,f(c)=b. Then f {b}={c} is gp-closed but not (gs)"-closed. Hence f is gp-continuous but not (gs) -continuous.

Theorem 4.15: Every (gs) -continuous map is (i) a “-continuous (ii) @ -continuous but not conversely.

Proof: Let f:(X,7 ) —> (Y, &) be (gs)"-continuous. Let V be a closed set in (Y, o). Then f (V) is (gs)"-closed in (X, 7),
since f is (gs) -continuous and hence by theorem 3.18,(resp.3.28), it is o "-closed(resp. @ -closed). Hence f is
a “-continuous (resp. @ -continuous).

Example 4.16: Let X=Y={a,b,c},7 ={¢ ,X,{a}.{b,c}} and o ={¢,Y,{a,b}}. Let f:(X, 7 ) = (Y, o ) defined by f(a)=b ,
f(b)=c ,f(c)=a. Then f "{c}={b} is a "-closed(resp. w -closed) but not (gs)"-closed. Hence fis o "-continuous
(resp. @ -continuous) but not (gs) -continuous.

Theorem 4.17: Every (gs) -continuous map is (i)s « g-continuous (ii) & g~ -continuous (iii)sg”~ -continuous.

Proof: Let f:(X,7 ) — (Y, &) be (gs)"-continuous. Let V be a closed set in (Y, o). Then (V) is (gs)* closed in (X, 1),

smcef is (gs)"-continuous and hence by theorem 3. 20(resp (3.22), (3 24)) itis s g closed (resp. o g -closed,
sg” -closed). Hence f is s & g"-continuous (resp. ct g -continuous, sg~ -continuous).
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The following example supports that the converse of the above results are not true in general.

Example 4.18: Let X=Y={a,b,c},7 ={¢ , X,{a}.{a,b}} ando ={¢,Y {a}}. Let f:(X,7 ) = (Y, o) defined by f(a)=b ,
f(b)=a ,f(c)=c. Then f {b,c}={a,c} is sa g'- closed(resp.a g~ -closed, sg”"-closed) but not (gs) -closed. Hence f is
sa g - continuous (resp. g~ -continuous, sg~ -continuous) but not (gs) -continuous.

Theorem 4.19: Every (gs) -irresolute function is (gs) -continuous but not conversely.

Example 4.20: Let X=Y={a,b,c}, 7 ={¢ ,X,{b,c}} and o ={¢,Y {a}.{b,c}}. Define g: (X,7)—>(Y, o) by g(a)=b,
g(b)=a, g(c)=c. g {b,c}={a,c}is (gs)" closed in (X, 7). Therefore g is (gs)" continuous. {a} is (gs)"-closed in (Y, o)

but g *{a}={b} is not a (gs)" closed set in (X, 7). Therefore g is not (gs)” irresolute. Hence g is (gs)"-continuous but not
(gs) -irresolute.

Theorem 4.21: Every (gs) -irresolute function is (i)g-continuous, (ii) g -continuous,(iii)g" -continuous.

The following example supports that the converse of the above results are not true in general.

Example 4.22: Let X=Y={a,b,c}, 7 ={¢ ,X,{a}.{a,b}} and o ={¢,Y {a}.{b,c}}. Define f: (X,7 ) —> (Y, o) by f(a)=b,
f(b)=a, f(c)=c. f '{b,c}={a,c} is g-closed(resp. g"-closed, g""-closed) in (X, ) . Therefore f is g-continuous

(resp . g"-continuous, g -continuous). {b,c} is (gs)"-closed in (Y, o) but f {b,c}={a,c} is not (gs)"-closed set in (X, 7).
Therefore f is not (gs)” irresolute. Hence f is g-continuous(resp. g -continuous, g~ -continuous) but not (gs) -irresolute.

Theorem 4.23: Every (gs) -irresolute function is (i) gs-continuous, (ii) sg-continuous, (iii)  -continuous,
(iv)w “-continuous .

The following example supports that the converse of the above results are not true in general.

Example 4.24: Let X=Y={a,b,c}, 7 ={¢ ,X,{c}.{a,c}} and o ={¢,Y .{a},{b,c}}. Define f: (X,7)—> (Y, o) by f(a)=b,
f(b)=a, f(c)=c. f *{a}={b} is gs-closed(resp.sg-closed, w -closed, i “-closed) in (X, 7). Therefore f is gs-continuous
(resp. sg-continuous, y -continuous, y “-continuous). {b,c} is (gs)"-closed in (Y , o) but f {b,c}={a,c} is not

(gs)” closed set in (X, 7). Therefore f is not (gs)  irresolute. Hence f is gs-continuous(resp.sg-continuous, v -continuous,
w "-continuous) but not (gs) -irresolute.

Theorem 4.25: Every (gs) -irresolute function is gsp-continuous but not conversely.

Example 4.26: Let X=Y={a,b,c}, 7 ={ ¢ ,X,{a,b}} and o ={¢ ,X,{b},{b,c}}.Define f: (X,7)— (Y, o) by f(a)=c, f(b)=a,
f(c)=b. f {a}={c} is gsp-closed in ( X, 7 ) . Therefore f is gsp-continuous. {a,c} is (gs)"-closed in (Y, &) but

f *{a,c}={a,b} is not (gs)” closed set in( X, 7). Therefore f is not (gs)” irresolute. Hence f is gsp-continuous but not

(gs) -irresolute.

Theorem 4.27: Every (gs) -irresolute function is gp-continuous.

The converse of the above theorem is not true in general as it can be seen from the following example.

Example 4.28: Let X=Y={a,b,c}, 7 ={¢ ,X,{b}.{b,c}} and o ={¢ ,X,{b}}..Define f: (X,7)—>(Y, o) by f(a)=a, f(b)=c,
f(c)=b. f *{a,c}={ab} is gp-closed in (X, 7 ).Therefore f is gp-continuous. {a,c} is (gs) -closed in (Y, & ) but
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f *{a,c}={a,b} is not (gs)" closed set in (X, 7). Therefore f is not (gs)” irresolute. Hence f is gp-continuous but not
(gs) -irresolute.

Theorem 4.29: Every (gs) -irresolute function is (i) & “-continuous, (ii) @ -continuous.

The converse of the above results are not true in general.

Example 4.30: Let X=Y={a,b,c}, 7 ={¢ ,X,{a}.{b.c}}} and o ={¢ ,X,{c}.{a,c}}.Define f: (X,7)— (Y, o) by f(a)=a,
f(b)=c, f(c)=b. f {b}={c}is a “-closed(resp. w -closed) in (X, 7 ) .Therefore f is o "-continuous(resp. @ -continuous).

{b} is (gs)"-closed in (Y, o) but f "{b}={c} is not (gs)" closed set in (X, 7 ). Therefore f is not (gs)” irresolute. Hence f is
a “-continuous(resp. @ -continuous) but not (gs) -irresolute.

Theorem 4.31: Every (gs) -irresolute function is (i) g & -continuous, (ii) (g o ) - continuous, (iii) g's-continuous,
(iv) g*-semi-continuous (v) o g-continuous.

The following example supports that the converse of the above results are not true in general.

Example 4.32: Let X=Y={a,b,c}, 7 ={ ¢ ,X,{b}} and o ={¢,Y {c}.{a,c}}. Define f: (X,7 ) — (Y, o) by f(a)=c, f(b)=a,
f(c)=b. f {bo}={c} is g -closed (resp.(gc)"-closed, g's- closed, g*-semi-closed) in (X, 7). Therefore f is
g a -continuous (resp.(g « ) -continuous, g's-continuous, g*-semi-continuous). {a,b} is (gs)"-closed in (Y, &) but
f *{a,b}={b,c} is not (gs)" closed set in (X, 7). Therefore f is not (gs) irresolute. Hence f is g & -continuous
(resp. a g-continuous,(g « ) -continuous, g's-continuous, g*-semi-continuous) but not (gs) -irresolute.

Theorem 4.33 : Every (gs) -irresolute function is (i) s a g"-continuous, (ii) o g” - continuous, (iii) sg” -continuous.

The following example supports that the converse of the above results are not true in general.

Example 4.34: Let X=Y={a,b,c}, 7 ={ ¢ ,X,{a}.{a .b}} and o ={¢,Y {a}.{b ,c}}. Define f: (X,7 ) —> (Y, o) by f(a)=c,
f(b)=a, f(c)=b. f {a}={b}is sa g -closed(resp. o g"-closed, sg”~"- closed) in (X, 7 ) .Therefore fis s« g'-continuous
(resp. ot g”"-continuous, sg™ -continuous). {b,c} is (gs) -closed in (Y, o) but f {b,c}={a,c} is not (gs)" closed set in

(X, 7). Therefore f is not (gs)" irresolute. Hence f is sa g -continuous(resp. o g -continuous, sg” -continuous) but not
(gs) -irresolute.
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