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ABSTRACT

In this paper we defined and study a new class of continuous function namely generalization of generalized star

generalized continuous function (briefly (gg)*g-contionuous function) in topological spaces and further we studied

the concept of (gg)*g — continuous function and some of its aspects are investigated.
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INTRODUCTION

In this paper our aim is to study a based on (gg)*g-
continuous function. The family of continuous
function plays an important role in topology.
Observing these, Csaszar introduced the concept of
generalized open sets [10]. In 1970, Levin [29]
introduced the concept of generalized closed sets and
discussed about the properties of sets, closed and open
maps, normal and separation axioms, compactness. In
1982, Malghan [22] introduced and studied the
concept of generalized closed maps. In 2017,
Basavaraj M. Ittanagi and H.G Govardhana Reddy [3]
introduced gg-closed sets in topological spaces. In
2018, I. Christal Bai and T. Shyla Isac Mary [9]
introduced (gg)*- closed sets in topological spaces.
In 2026, X. Josphine Selva Rani and T. Shyla Isac
Mary [20] introduced (gg)'g — closed sets in
topological spaces. The aim of this paper is to be
continue the study of (gg)*g — continuous function
and analyzed the different aspects.

PRELIMINARIES

Throughout this paper always means the topological
spaces (X,7) and (Y,0) on which no separation
axioms are assumed unless explicitly stated. For a
subset A of a topological space (X, 1), the closure of
A and the interior of A are denoted by cl(A) and int(A)

respectively, A° denotes the compliment of A in
X, 7).

Definition:1

The closure of a subset A of a topological space (X, 1)
is the smallest closed set containing A is denoted by
cl(4).

The generalized closure (briefly g - closure) of a
subset A of a topological space (X, 1) is the smallest
g - closed set containing A is denoted by gcl(A).

Definition:2

Generalized - closed set (briefly g - closed) if cl(A)S
U [29] whenever ACU and U is open in X.

Generalization of generalized closed set (briefly gg -
closed) if gcl(A)S U [3] whenever A € U and U is
regular semi - open in X.

Generalization of generalized star closed set (briefly
(gg)* - closed) if rcl(A)< U [9] whenever A € U and
Uis gg - open in X.

Generalization of generalized star generalized closed
set (briefly (gg)*g - closed) if gcl(A)SU [20]
whenever ACU and U is (gg)*- open in (X, 1).

Definition:3
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A function f: (X, 1) = (Y, 0) is called

Continuous [30] if the inverse image of every
closed set Vin (Y, 0) is closed in (X, 7).

regular continuous [31] if the inverse image
of every closed set V in (Y,0) is regular
closed in (X, 7).

- continuous function [14] if the inverse
image of every closed set V in (Y,0) is -
closed in (X, 7).

g" - continuous function [32] if the inverse
image of every closed set V in (Y,0) is g* -
closed in (X, 7).

(gar)™ - continuous function [39] if the
inverse image of every closed set V in (Y, o)
is (gar)™ - closed in (X, 7).

gr’™ - continuous function [17] if the inverse
image of every closed set Vin (Y, 0) is gr”* -
closed in (X, 7).

(g99)" - continuous function [9] if the inverse
image of every closed set V in (Y,0) is
(gg)*- closed in (X, 7).

r[3- continuous function [23] if the inverse
image of every closed set V in (Y, o) is rf3-
closed in (X, 7).

gp™ - continuous function [18] if the inverse
image of every closed set Vin (Y, o) is gp* -
closed in (X, 7).

(gsp)* - continuous function [33] if the
inverse image of every closed set V in (Y, g)
is (gsp)” - closed in (X, 7).

g% - continuous function [4] if the inverse
image of every closed set V in (Y,0) is g* -
closed in (X, 7).

(gs)* - continuous function [1] if the inverse
image of every closed set Vin (Y, o) is (gs)*-
closed in (X, 7).

g’ sr - continuous function [43] if the inverse
image of every closed set Vin (Y, g) is g*sr -
closed in (X, 7).
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r*g”* - continuous function [27] if the inverse
image of every closed set Vin (Y,0) isr*g” -
closed in (X, 7).

(g"p)" - continuous function [34] if the
inverse image of every closed set V in (Y, o)
is (g*p)* - closed in (X, 7).

r*g — continuous function [37] if the
inverse image of every closed set V in (Y, o)
is g - closed in (X, 7).

rwg — continuous function [26] if the inverse
image of every closed set Vin (Y, 0) isTwg -
closed in (X, 7).

R* - Continuous function [4] if the inverse
image of every closed set Vin (Y,o) is R* -
closed in (X, 7).

g"p — Continuous function [38] if the inverse
image of every closed set Vin (Y,0) is g*p -
closed in (X, 7).

g*s* - Continuous function [1] if the inverse
image of every closed set V in (Y,0) is
g's* -closed in (X, 1).

strongly g* - Continuous function [32] if the
inverse image of every closed set V in (Y, o)
is strongly g* - closed in (X, 7).

g"s - Continuous function [43] if the inverse
image of every closed set Vin (Y,0) is g*s -
closed in (X, 7).

wg - Continuous function [26] if the inverse
image of every closed set Vin (Y,0) iswg -
closed in (X, 7).

pg - Continuous function [18] if the inverse
image of every closed set V in (Y, 0) is pg -
closed in (X, 7).

ws - Continuous function [12] if the inverse
image of every closed set V in (Y, 0) isws -
closed in (X, 7).

gp - Continuous function [13] if the inverse
image of every closed set Vin (Y, o) is gp -
closed in (X, 7).
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(xxvii) ag - Continuous function [24] if the inverse
image of every closed set Vin (Y,0) is ag -
closed in (X, 7).

(xxviii) gs - Continuous function [36] if the inverse
image of every closed set V in (Y, o) is gs -
closed in (X, 7).

(xxix) gsp - Continuous function [33] if the inverse
image of every closed set Vin (Y,0) is gsp -

closed in (X, 7).

(xxx) sg - Continuous function [24] if the inverse
image of every closed set Vin (Y,0) is sg -

closed in (X, 7).

(xxxi) ga - Continuous function [21] if the inverse
image of every closed set V in (Y, 0) is ga -

closed in (X, 7).

(xxxii) a - Continuous function [42] if the inverse
image of every closed set V in (Y,0) is a -
closed in (X, 7).

(xxxiii) b - Continuous function [11] if the inverse
image of every closed set V in (Y,0) is b -
closed in (X, 7).

(xxxiv) semi - Continuous function [8] if the inverse
image of every closed set V in (Y,0) is
semi - closed in (X, 7).

(xxxv) gb - Continuous function [40] if the inverse
image of every closed set Vin (Y, o) is gb -
closed in (X, 7).

(xxxvi) gb* - Continuous function [45] if the inverse
image of every closed set Vin (Y, 0) is gb* -
closed in (X, 7).

(xxxvii) g™*s - Continuous function [1] if the inverse
image of every closed set V in (Y,a) g™*s -
closed in (X, 7).

1. On Generalization of Generalized star
generalized continuous function in Topological
Spaces

Definition:1.1

A function f:(X,7) = (Y,0) is called (gg9)g-
continuous if the inverse image of

[ic)
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every closed set Vin (Y,0) is (gg)*g - closed set in
X, 7).

Proposition:1.2

Every continuous function is (gg)*g - continuous
function.

Proof:

Let f:(X,t) = (Y,0) be a continuous function and
let V be a closed set in (Y, 0).

Since fis continuous, then by Definition 3[i], f ~1(V)
is closed in (X,7). By Proposition 3.3[20], every
closed set is (gg)*g - closed. So f~1(V) is (9g)*g -
closed in (X, 7). By Definition 1.1, f is (gg)*g-
continuous function.

Remark: The converse part of the above proposition
need not be true as shown in the following example.

Example:1.3

Let X =Y ={a,b,c,d}, T ={p,{a},{b} {a b}, X},
o ={p,{c,d}{ac} Y}

and 7, = {@,{b,c,d},{a,c,d},{c,d},X}. A function
f:(X,7) = (Y,0) is defined by f(a) =c, f(b) =
a,f(c)=b,f(d)=d. fis (gg)*g — continuous
function but not continuous function, because for
closed set V = {c,d} in (Y,0), f~1(V) = {a,d},
{a, d} is not closed in (X, 7).

Proposition:1.4
Let f: (X,7) = (Y,0) be a function

)] Every regular continuous function is (gg)*g-
continuous function.

(i1) Every m- continuous function is (gg)*g-
continuous function.

(i)  Every g* - continuous function is (gg)*g-
continuous function.

(iv)  Every (gar)™ - continuous function is

(99)*g- continuous function.

W) Every (gr)* - continuous function is (gg)*g-
continuous function.
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continuous function 1is

(vi)  Every (99)"-
(gg)*g- continuous function.

(vii)  Every rf3- continuous function is (gg)*g-
continuous function.
(viii) Every gp* - continuous function is (gg)*g-

continuous function.

continuous function is

(ix) ~ Every (gsp)”-
(99)* g- continuous function.

(x) Every g% - continuous function is (gg)*g-
continuous function.

(xi) Every (gs)™* - continuous function is (gg)*g-
continuous function.

(xii)  Every g*sr - continuous function is (gg)*g-
continuous function.

(xiii) Every r*g” - continuous function is (gg)*g-
continuous function.

(xiv) Every (g*p)*- continuous function is
(gg9)*g- continuous function.

Proof:

6)] Let f:(X,7)— (Y,0) be a regular

continuous function and let V be a

closed set in (X,7). Since f is regular continuous
function, then by Definition 3[ii], f~1(V) is regular
closed in (X, 7). By Proposition 3.3[20], every regular
closed setis (gg)*g - closed. Then f~1(V) is (99)*g
— closed in (X, 7). By Definition 1.1, f is (gg)*g-
continuous function.

(i1) Let f:(X,t) = (Y,0) be a m - continuous
function and let V be a

closed setin (X, 7). Since fis 1 - continuous function,
then by Definition 3[iii], f~*(V) is a 7 - closed in
(X, 7). By Proposition 3.3[20], every m - closed set is
(99)*g - closed. Then f~1(V) is (9g)*g — closed in
(X, 7). By Definition 1.1, f is (gg)*g- continuous
function.

(i)  Let f:(X,t) = (Y,0) be a g*- continuous
function and let V be a

[ic)
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closed set in (Y, o). Since fis g* — continuous, then
by Definition 3[iv], f~1(V) is g* — closed in (X, T).
By Proposition 3.3[20], every g*- closed set is
(99)*g - closed. So f~1(V) is (9g)*g - closed in
(X, 7). By Definition 1.1, f is (gg)*g- continuous
function.

(iv)  Let f:(X,t)—-(Y,0) be a (gar)™ —
continuous function and let V

be a closed set in (X,0). Since f is (gar)™ -
continuous, then by Definition 3[v], f~1(V) is
(gar)™ —closed in (X, ). By Proposition 3.3[20],
every (gar)™ —closed set is (gg)*g - closed. So
f7Y(V) is (99)*g - closed in (X,T). By Definition
1.1, fis (gg)* g- continuous function.

v) Let f:(X,7)=>(Y,0) be a
continuous function and let V be a

(gr)" -

closed set in (Y, ). Since f is (gr)* — continuous,
then by Definition 3[vi], f~1(V) is (gr)* — closed in
(X, 7). By Proposition 3.3[20], every (gr)* — closed
setis (gg)*g - closed. So f~1(V) is (gg)*g - closed
in (X, 7). By Definition 1.1, fis (gg)*g- continuous
function.

(vi) Let f:(X,t)=>(Y,0) be a
continuous function and let V be a

99)" -

closed set in (Y,0). Since f is (gg)* — continuous,
then by Definition 3[vii], f~1(V) is (gg)* — closed
in (X,t). By Proposition 3.3[20], every (gg)* —
closed setis (gg)*g - closed. So f~*(V) is (99)*g -
closed in (X,7). By Definition 1.1, f is (gg)*g-
continuous function.

(vii) Let f:(X,t) = (Y,0) be a rf - continuous
function and let V be a

closed set in (Y, g). Since f is rf — continuous, then
by Definition 3[viii], f~1(V) is 7B- closed in (X, 7).
By Proposition 3.3[20], every rf - closed set is
(gg9)*g - closed. So f~1(V) is (gg)*g - closed in
(X, 7). By Definition 1.1, f is (gg)*g- continuous
function.

(viii) Let f:(X,t) = (Y,0) be a gp*- continuous
function and let V be a

closed set in (Y, 0). Since fis gp*- continuous, then
by Definition 3[ix], f ~1(V) is gp* - closed in (X, 7).
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By Proposition 3.3[20], every gp*- closed set is

(gg9)*g - closed. So f~1(V) is (gg)*g - closed in
(X, 7). By Definition 1.1, f is (gg)*g- continuous
function.

(ix) Let f:(X,7)=>(Y,0) be a
continuous function and let V be a

(gsp)*-

closed set in (Y,a). Since f is (gsp)*- continuous,
then by Definition 3[x], f~1(V) is (gsp)*- closed in
(X, 7). By Proposition 3.3[20], every (gsp)*- closed
setis (gg)*g - closed. So f~1(V) is (gg)*g - closed
in (X, 7). By definition 1.1, fis (gg)*g- continuous
function.

(x) Let f:(X,7) > (Y,0) be a g*- continuous
function and let V be a

closed set in (Y, o). Since fis g*- continuous, then by
Definition 3[xi], f~1(V) is g*- closed in (X, 7). By
Proposition 3.3[20], every g*- closed setis (gg)*g -
closed. So f~1(V) is (gg)*g - closed in (X, 7). By
Definition 1.1, fis (gg)* g- continuous function.

(xi)  Letf:(X,7) = (Y,0) bea (gs)*- continuous
function and let V be a

closed setin (Y, @). Since fis (gs)* - continuous, then
by Definition 3[xii], f~1(V) is (gs)* - closed in
(X, ). By Proposition 3.3[20], every (gs)* - closed
setis (gg)*g - closed. So f~1(V) is (gg)*g - closed
in (X, 7). By Definition 1.1, fis (gg)*g- continuous
function.

(xii) Let f:(X,7) = (Y,0) be a g*sr - continuous
function and let V be a

closed setin (Y, o). Since fis g*sr — continuous, then
by Definition 3[xiii], f~1(V) is g*sr - closed in
(X, 7). By Proposition 3.3[20], every g*sr - closed set
is (gg)*g - closed. So f~1(V) is (gg)*g - closed in
(X, 7). By Definition 1.1, f is (gg)*g- continuous
function.

(xiii) Let f:(X,7) = (Y,0) be a r*g*- continuous
function and let V be a

closed set in (Y, g). Since f'is r*g*- continuous, then
by Definition 3[xiv], f (V) isr*g*- closed in (X, 7).
By proposition 3.3[20], every r*g*- closed set is
(99)*g - closed. So f~1(V) is (gg)*g - closed in

[ic)
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(X, 7). By Definition 1.1, f is (gg)*g- continuous
function.

(xiv) Let f:(X,7)—>(Y,0) be a
continuous function and let V be a

g'p)-

closed setin (Y, o). Since fis (g*p)*- continuous then
by Definition 3[xv], f~1(V) is (g*p)*- closed in
(X, t). By proposition 3.3[20], every (g*p)*- closed
setis (gg)*g - closed. So f~1(V) is (gg)*g - closed
in (X, 7). By Definition 1.1, fis (gg)*g- continuous
function.

Remark: The converse of the above proposition need
not be true as shown in the following examples.

Example:1.5

Let X=Y={ab,cd} T=
{p,{c}{d},{c,d}.{a,c,d}, X}, 0 ={p,{d}{ac} Y}

and 1. = {9, {ab,d},{ab,c}{a b} {b},X}. A
function f:(X,7) = (Y,0) is defined by f(a) =
af(b)=df(c)=bf(d)=c f is (99’9 -
continuous function but not regular continuous
function, because for closed set V= {a, b, c} in (Y, 0),
(V) ={a,c,d}, {a,c,d} is not regular closed in
X, 7).

Example:1.6

Let X =Y ={a,b,c,d}, 1 ={p,{a},{b} {a b}, X},
o={p{cd}{ac}Y}

and 7, = {@,{b,c,d},{a,c,d},{c,d}, X}. An identity
function f:(X,7) = (Y,0) is defined by f(a) =
a,f(b)=>b,f(c)=cf(d) =d. By fis (99)*g -
continuous function but not wand g*- continuous
function, because for closed set V = {a,d} in (Y, 0),
f~Y(V) ={a,d}, {a,d} is not wand g*- closed in
X, 7).

Example:1.7

Let X=Y={ab,cd} T=
{p.{c}.{d}.{c,d}.{a,c,d}, X},

0= {(p' {a}r {ar b}r {br o d}: Y} and
{p,{a,b,d},{a,b,c},{a, b}, {b} X}.

A function f: (X, 1) = (Y,0) is defined by f(a) =

b,f(b)y=d,f(c)=b,f(d)=c. f is (99)°9
continuous function but not (gar)**- continuous

T, =
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function, because for closed set V={a, b, c} in (Y, o),
f~Y(V) ={b,c,d}, {b,c,d} is not (gar)**- closed in
X, 1).

Example:1.8

Let X=Y ={a,b,c}, t={p,{b}{ac} X}, o=
{p.{b}, Y}, 7. = {0, {b},{b, c}, X}.

A function f:(X,7) = (Y,0) is defined by f(a) =
b,f(b)=a,f(c)=b,f(c) =c. By fis (99)'g —
continuous function but not (gr)* and r*g*-
continuous function, because for closed set V= {b} in
(Y,0), f~1(V) ={a}, {a} is not (gr)* and r*g*-
closed in (X, 7).

Example:1.9

Let X=Y={ab,cd} T=
{p.{c}{d}{c,d}.{a,c,d}, X}, 0 ={p,{a}{a b}, Y}

and 1. ={¢p,{a,b,d},{a,b,c}{a b} {b},X}. A
function f:(X,7) = (Y,0) is defined by f(a) =
of)=dfc)=af(d=>b f is (999

continuous function but not (gg)*- continuous
function, because for closed set V = {a, b} in (Y, 0),
f7Y(W) ={c, d}, {c,d}isnot (gg)*- closed in (X, 7).

Example:1.10

Let X=Y={ab,cd} T=
{o,{b}{c},{a, b}, {b,c},{D,c,d}, X},
o ={p{a}{b},Y} and Te =

{p,{a,b,d},{a,b,c},{a, b}, {b},X}. A function
f:(X,7) » (Y,0) is defined by f(a) =b,f(b) =
d,f(c)=>b,f(d)=c. fis (gg)*g — continuous
function but not rf- continuous function, because for
closed set V={b}in (Y,0), f~1(V) = {a}, {a} is not
r[3- closed in (X, 7).

Example:1.11

Let X=Y={ab,cd} T=
{o.{b},{c},{a,b},{b,c},{b,c,d} X},

o ={¢p,{a}{d}{c d}, Y},
{p,{a,b,d},{a,b,c},{a b}, {b},X}. A function
f:(X,t) = (Y,0) is defined by f(a) =c, f(b) =
d,f(c)=b,f(d)=a. fis (gg)'g - continuous
function but not gs*, gp*,g*sr and (gsp)*-

T =

continuous function, because for closed set V = {c, d}

[ic)
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in (Y,0), f7Y(V)={ab}, {a,b} is not gs*,
gp*, g*sr and (gsp)*- closed in (X, 7).

Example:1.12

Let X=Y={ab,cd} T=
{¢,{b},{c},{b,c},{b,c,d}, X},

o ={p{a}{c,d}{acd} Y}
{p,{a,c,d},{a,b,d} {a,d},{a},X}. A function
f:(X,t) = (Y,0) is defined by f(a) =a,f(b) =
d,f(c)=cf(d)=b. fis (gg)'g - continuous
function but not g* and (g*p)*- continuous function,
because for closed set V ={c,d} in (Y, o), f~1(V) =
{a,b}, {a, b} is not g* and (g*p)*- closed in (X, 7).

T =

Proposition:1.13
Let f: (X,7) = (Y, o) be a function

(i) Every (gg)*g - continuous function is g —
continuous.

(i) Every (gg)*g - continuous function is rwg -
continuous.

Proof:

(1) Let f:(X,t)—>(Y,0) be a
continuous function and let V be a

99)"9-

closed set in (Y, ). Since fis (gg)*g — continuous,
then by Definition 3[xvi], f~*(V) is (9g)*g - closed
in (X,7). By Proposition 3.3[20], every (gg)*g -
closed set is rg - closed. So f~1(V) is rg - closed
in (X,7). By Definition 1.1, f is g -continuous
function.

(i1) Let f:(X,t)—>(Y,0) be a
continuous function and let V be a

99)"9-

closed set in (Y, ). Since fis (gg)*g — continuous,
then by Definition 3[xvii], f~1(V) is (gg)*g - closed
in (X,7). By Proposition 3.3[20], every (gg)*g -
closed set is rwg - closed. So f~1(V) is rwg - closed
in (X, 7). By Definition 1.1, f is rwg -continuous
function.

Remark: The converse part of the proposition need
not be true as shown in the following examples.

Example:1.14
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Let X=Y={ab,cd} T=
{@,{b},{c},{b,c},{b,c,d}, X},

0= {(p’ {b}’ {a' b}' {a' b’ C}' {a’ C' d}' Y})
{o.{a,c,d},{a,b,d},{a,d},{a}, X},

A function f:(X,t) = (Y,0) is defined by f(a) =
d,f(b)y=b,f(c)=a,f(d)=c. f is r*g -
continuous function but not (gg)*g- continuous
function, because for closed set V = {a, b} in (Y, 0),
W) ={b,c}, {b,c} is not (gg)*g - closed in
X, 1).

T, =

Example:1.15

Let X =Y ={a,b,cd}, T=
{@,{b},{c},{b,c},{b,c,d}, X},

o ={p,{a},{a,b},{a b,c} Y}, T, =
{p,{a,c d},{a b,d} {a d} {a},X}. A function
f:(X,t) = (Y,0) is defined by f(a) =b,f(b) =
¢, f(c)=d, f(d) = a.fis r"g - continuous function
but not (gg)*g - continuous function, because for
closed set V={a}in (Y,0), f (V) = {d}, {d} is not
(gg)*g - closed in (X, 7).

2. Independent set of (gg)’g - continuous
functions with other continuous function

The following example shows that the concept of
(g9)*g - continuous function is independent from R*
- Continuous, g*p - Continuous, g*s* - Continuous,
strongly g* - Continuous, g*s - Continuous, wg -
Continuous, pg - Continuous, ws - Continuous, gp -
Continuous, ag - Continuous, gs - Continuous, gsp -
Continuous, sg - Continuous, ga - Continuous, « -
Continuous, b - Continuous, semi - Continuous, gb -
Continuous, gb* - Continuous, g*s - Continuous.

Example:2.1

Let X=Y={ab,cd} =
{(P, {a}' {C}' {a' C}: {C: d}; {a, c, d}, X},

0= {(P' {b}' {a' b}' {a' b' C}' {a, (o d}, Y}a
{p,{b,c,d},{a,b,d},{b,d},{a,b},{b} X}.

A function f:(X,7) = (Y,0) is defined by f(a) =
a,f(b) =c¢,f(c)=Db,f(d) =d.

T =

f is R* - continuous function but not (gg)*g -
continuous function, because for closed set V = {a, b}

[ic)
~

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

in (Y,0), f7'(V) ={a,c}, {a,c} is not (gg)°g -
closed in (X, 7).

A function f:(X,t) = (Y,0) is defined by f(a) =
d,f(b) = b,f(c) = a,f(d) = c.

f is (gg)*g - continuous function but not R* -
continuous function, because for closed set V = {a, b}
in (Y,0), f~1(V) = {b,c}, {b, c} is not R* - closed in
X, 7).

Example:2.2

Let X=Y={ab,cd} T=
{p.{c}.{d}.{c,d}.{a,c,d}, X},

o ={¢,{d},{a,d},{a,c,d},Y},
{p,{a,b,d},{a,b,c},{a, b}, {b} X}

T =

An identity function f: (X,t) = (Y, 0) is defined by
fl@)=a,f(b) =b,f(c) =

¢, f(d) =d.fis (gg)*g - continuous function but not
g’ p - continuous

function, because for closed set V={a, c,d} in (Y, 0),
(V) ={a,c,d}. {a,c,d} is not g*p - closed in
X, 7).

A function f:(X,7) - (Y,0) is defined by f(a) =
d,f(b) =b,f(c) =c f(d) = a.

f is g*p - continuous function but not (gg)*g -
continuous function, because for closed set V= {d} in

(Y,0), fY(V) = {a}, {a} is not (gg)*g - closed in
X, 7).

Example:2.3

Let X=Y={ab,cd} T=
{o,{b},{c},{b,c},{b,c,d}, X},

o ={¢,{a},{d},{a,b,c}, Y},
{p,{a,c d},{a b,d} {a d} {a} X}

A function f:(X,7) = (Y,0) is defined by f(a) =
d,f(b) =a,f(c)=Db,f(d) =c.

Tc =

fis (gg)*g - continuous function but not g*s* -
continuous function, because for closed set V =
{a,b,c} in (Y,0), f~1(V) ={b,c,d}. {b,c,d} is not
g's* - closed in (X, 7).
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A function f:(X,7) = (Y,0) is defined by f(a) =
b,f(b) =d,f(c) =c¢f(d) =a

f is g*s* - continuous function but not (gg)*g -
continuous function, because for closed set V = {d} in

(Y,0), f~1(V) = {b}, {b} is not (gg)*g - closed in
X, 7).

Example:2.4

Let X=Y={ab,cd}, T=
{o.{c},{d}.{c,d}.{a,c d}, X},

o ={¢,{c}{a,b,c},Y},
{p,{a,b,d},{a,b,c},{a, b}, {b}, X}.

A function f:(X,7) - (Y,0) is defined by f(a) =
a,f(b) =d,f(c) =c f(d) =b.

T, =

fis (gg)* g - continuous function but not strongly g* -
continuous function, because for closed set V =
{a,b,c}in (Y,0), f71(V) = {a,c,d}. {a,c,d} is not
strongly g* - closed in (X, 7).

A function f:(X,7) - (Y,0) is defined by f(a) =
¢.f(b)=d,f(c)=b,f(d) =a

fis strongly g* - continuous function but not (gg)*g -
continuous function, because for closed set V = {c} in

(Y,0), f~1(V) = {a}, {a} is not (gg)*g - closed in
X, 7).

Example:2.5

Let X=Y ={a,b,cd}, T=
{@,{b},{c},{b,c},{b,c,d}, X},

o ={p,{b}{a,d},{a b,d} Y},
{p,{a,c d},{ab,d} {a d} {a} X}

A function f:(X,t) = (Y, 0) is defined by f(a) =
a,f(b)=b,f(c)=4d,f(d) =c.

T =

fis (gg)*g - continuous function but not g*s -
continuous function, because for closed set V =
{a,b,d}in (Y,0), f~1(V) = {a, b, c}. {a, b, c} is not
g's - closed in (X, 7).

A function f:(X,7) = (Y,0) is defined by f(a) =
¢.f(b)=d,f(c)=b,f(d) =a

f is g*s - continuous function but not (gg)*g -
continuous function, because for closed set V= {b} in
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(Y,0), f71(V) = {c}, {c} is not (gg)*g - closed in
X, 7).

Example:2.6

Let X=Y={ab,cd} T=
{p,{c},{d},{c,d}{a, c d}, X},

o ={p,{bHa,c,d) Y},
{p,{a,b,d},{a,b,c},{a, b}, {b} X}

A function f:(X,7) = (Y,0) is defined by f(a)
bf(B) = a,f(c) = ¢, f(d) = d.

T =

fis (gg)*g - continuous function but not wg -
continuous function, because for closed set V =
{a,c,d} in (Y,0), f~2(V) ={b,c,d}. {b,c,d} is not
wg - closed in (X, 7).

A function f:(X,7) - (Y,0) is defined by f(a) =
b,f(b)=d,f(c) =c f(d) =a

f is wg - continuous function but not (gg)*g -
continuous function, because for closed set V= {b} in

(Y,0), f71(V) = {a}, {a} is not (gg)*g - closed in
X, 7).

Example:2.7

Let X=Y={ab,cd} T=
{¢,{b},{c},{a,b},{b,c},{b,c d}, X},

o ={p {d}{ad} Y},
{p,{a,c,d},{a b,d} {c,d}{a, d} {a}, X}.

A function f:(X,7) - (Y,0) is defined by f(a) =
a,f(b)=d,f(c) =b,f(d) =c.

T, =

f is (gg)*g - continuous function but not pg -
continuous function, because for closed set V = {a, d}
in (Y,0), f~1(V) = {a, b}. {a, b} is not pg - closed in
X, 7).

Let X=Y={ab,cd} T=
{o.{c},{d}.{c,d}.{a,c,d}, X},

o ={p,{d}{a d}, Y},
{.{a,c,d}{a,b,c},{a b}, {b}, X}.

A function f:(X,7) = (Y,0) is defined by f(a)
¢,f(b) =b,f(c) =b,f(d) =d.

Tc =
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f is pg - continuous function but not (gg)*g -
continuous function, because for closed set V = {d} in

(Y,0), f~1(V) = {d}, {d} is not (gg)*g - closed in
X, 1).

Example:2.8

Let X=Y={ab,cd}, T=
{@,{b},{c},{b,c},{b,c,d}, X},

o ={p,{a}{b,c,d),Y},
{p,{a,b,d},{a,b,c},{a, b}, {b}, X}.

An identity function f: (X,t) = (Y, 0) is defined by
f@ =a,f(b)=>bf(c) =

T, =

¢, f(d) =d.fis (gg)*g - continuous function but not
ws - continuous function, because for closed set V =
{b,c,d}in (Y,0), f~1(V) = {b,c,d}. {b,c,d} is not
ws - closed in (X, 7).

A function f:(X,7) - (Y,0) is defined by f(a) =
¢.f(b)=b,f(c) =a,f(d)=d.

f is ws - continuous function but not (gg)*g -
continuous function, because for closed set V = {a} in
(Y,0), f1(V) = {c}, {c} is not (gg)*g - closed in
X, 7).

Example:2.9

Let X=Y ={a,b,cd}, T=
{o,{b},{c},{a,b},{b, c},{b,c,d}, X},

o ={p,{b},Y}, T =

{p,{a,c d},{a b,d} {c,d}{a, d} {a}, X}.

A function f:(X,t) = (Y, 0) is defined by f(a) =
df(b)=a,f(c)=>bf(d)=c

f is (gg)*g - continuous function but not gp -
continuous function, because for closed set V = {b} in
(Y,0), f71(V) = {c}. {c} is not gp - closed in (X, T).

Let X=Y ={a,b,cd}, T=
{o.{c},{d}.{c,d}.{a,c,d}, X},

o ={p,{b}{ad}Y},
{¢.{a,c,d}{a,b,c},{a b},{b}, X}.

A function f:(X,7) = (Y,0) is defined by f(a) =
b,f(b) =d,f(c) =a,f(d)=c.

T =
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f is gp - continuous function but not (gg)*g -
continuous function, because for closed set V= {b} in

(Y,0), fX(V) = {a}, {a} is not (gg)*g - closed in
X, 7).

Example:2.10

Let X=Y={ab,cd} T=
{o,{b},{c},{a,b},{b,c},{b,c,d}, X},

o ={e,{b},{d},{b,d},{b,c,d}, Y},
{p,{a,c d},{a b,d} {c,d}{a, d} {a}, X}.

A function f:(X,t) = (Y,0) is defined by f(a) =
d,f(b) =b,f(c) =c f(d) =a.

T, =

f is (gg)*g - continuous function but not ag -
continuous function, because for closed set V= {b, d}
in (Y,0), f~1(V) = {a, b}. {a, b} is not ag - closed in
X, 7).

Let X=Y={ab,cd} T=
{o.{c},{d}.{c,d}.{a,c,d}, X},

o ={p,{b},{b,d}, Y},
{p,{a,c d},{a,b,c} {a, b}, {b} X}.

A function f:(X,7) = (Y,0) is defined by f(a)
b,f(b) =a,f(c) =c f(d) =d.

T =

f is ag - continuous function but not (gg)*g -
continuous function, because for closed set V= {b}in

(Y,0), fY(V) = {a}, {a} is not (gg)*g - closed in
X, 7).

Example:2.11

Let X=Y={ab,cd} 7=
{o.{b}{c},{a, b}, {b,c},{b,c,d} X},

o = {¢,{b},{d},{b,d}, Y},
{p.{a,c,d},{a b, d},{c,dHa,d},{a}, X}.

A function f: (X, 1) = (Y,0) is defined by f(a) =
d,f(b) =b,f(c) =a,f(d) =c.

T =

f is (gg)*g - continuous function but not gs -
continuous function, because for closed set V= {b} in
(Y,0), f~1(V) = {b}. {b}is not gs - closed in (X, 7).

A function f:(X,7) = (Y,0) is defined by f(a) =
b,f(b) =d,f(c) =c¢f(d) =a
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f is gs - continuous function but not (gg)*g -
continuous function, because for closed set V= {b, d}

in (Y,0), f7'(V) ={a b}, {a,b} is not (g9)"g -
closed in (X, 7).

Example:2.12

Let X=Y={ab,cd}, T=
{¢,{b},{c},{a,b},{b,c},{b,c,d} X},

o ={g,{b}{b,c,d},Y},
{p,{a,c d},{a b,d} {c,d}{a, d} {a}, X}.

A function f:(X,7) = (Y,0) is defined by f(a) =
b,f(b) =a,f(c) =c f(d) =d.

T, =

f is (gg)*g - continuous function but not gsp -
continuous function, because for closed set V= {b} in
(Y,0), fX(V) ={a}. {a} is not gsp- closed in
X, 7).

Let X=Y ={a,b,cd}, T=
{o,{b}{c},{b,c},{b,c,d}, X},

o ={p,{b},{b,d}, Y},
{p,{a,c d},{a b, d} {a d} {a} X}

A function f:(X,t) = (Y,0) is defined by f(a) =
¢.f(b)=Db,f(c) =af(d)=d.

T =

f is ag - continuous function but not (gg)*g -
continuous function, because for closed set V= {b} in

(Y,0), f~1(V) = {b}, {b} is not (gg)*g - closed in
X, 7).

Example:2.13

Let X=Y ={a,b,cd}, T=
{o,{b},{c},{b,c},{b,c,d}, X},

o ={p,{a},{a,b,c}, Y},
{p,{a,c d},{a b, d} {a d} {a} X}

An identity function f: (X,t) = (Y, 0) is defined by
f@=a,fb)=>bf(c)=

T =

c,f(d)=4d. fis (gg)*g - continuous function but
not sg- continuous function, because for closed set V
={a,b,c}in(Y,0), f~1(V) ={a,b,c}.{a, b, c}isnot
sg - closed in (X, 7).

A function f:(X,t) = (Y,0) is defined by f(a) =
¢,f(b) =d,f(c) =a,f(d) =b.
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f is sg - continuous function but not (gg)*g -
continuous function, because for closed set V = {a} in

(Y,0), f71(V) = {c}, {c} is not (gg)*g - closed in
X, 7).

Example:2.14

Let X=Y={ab,cd} T=
{QD, {a}' {C}' {a' C}r {Cr d}r {a' (o8 d}r X}a

o ={p,{b},{b,cHb,c,d),Y},
{p,{b,c,d},{a,b,d},{b,d},{a,b},{b} X}.

A function f: (X, 1) = (Y,0) is defined by f(a)
b,f(b) =c¢,f(c) =a,f(d)=d.

T, =

f is (gg)*g - continuous function but not ga -
continuous function, because for closed set V = {b, c}
in (Y,0), f~1(V) = {a, b}. {a, b} isnot ga - closed in
X, 7).

A function f:(X,7) - (Y,0) is defined by f(a) =
¢.,f(b) =d,f(c) =a,f(d) =D

f is ga - continuous function but not (gg)*g -
continuous function, because for closed set V= {b} in

(Y,0), f~1(V) = {d}, {d} is not (gg)*g - closed in
X, 7).

Example:2.15
LetX =Y ={a,b,c}, T = {p,{b},{a,c}, X},
o ={p,{a}{a b}, Y}, 7. = {9, {a,c}, {b}, X},

A function f:(X,t) = (Y,0) is defined by f(a) =
¢,f(b)=0b,f(c) =a.

f is (gg)*g - continuous function but not «a -
continuous function, because for closed set V = {a, b}
in (Y,0), f~1(V) = {b,c}. {b, c} is not a - closed in
X, 7).

Let X=Y={ab,cd} T=
{o,{b},{c},{b,c},{b,c,d}, X},

o ={p,{a},{b,d}, Y},
{p,{a,c d},{a b,d} {a d} {a} X}.

A function f:(X,7) = (Y,0) is defined by f(a)
d,f(b) =c¢f(c)=b,f(d) = a.

Tc =
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f is a - continuous function but not (gg)*g -
continuous function, because for closed set V = {a} in

(Y,0), f~1(V) = {d}, {d} is not (gg)*g - closed in
X, 1).

Example:2.16

Let X=Y={ab,cd}, T=
{p,{c},{d},{c,d}.{a,c,d}, X},

o ={p,{b}{a b}, {b,c d}, Y},
{p,{a,b,d},{a,b,c},{a, b}, {b}, X}.

A function f:(X,7) = (Y,0) is defined by f(a) =
b,f(b) =a,f(c) =c f(d) =d.

T, =

f is (gg)*g - continuous function but not b -
continuous function, because for closed set V =
{b,c,d}in (Y,0), f~1(V) = {a,c,d}. {b,c,d} is not
b - closed in (X, 7).

f is b - continuous function but not (gg)*g -
continuous function, because for closed set V= {b} in

(Y,0), f~2(V) ={a}, {a} is not (gg)*g - closed in
(X, 7).

Example:2.17

Let X =Y ={a,b,cd}, T=
{p,{a},{c},{a,c},{c,d} {a c d} X},

o ={p,{a},{b,c} Y},
{¢.{b,c,d},{a,b,d},{b,d},{a, b}, {b}, X}.

A function f:(X,7) = (Y,0) is defined by f(a) =
a,f(b) =c,f(c) =b,f(d) =d.

T =

f is (9gg)*g - continuous function but not semi
continuous function, because for closed set V = {b, c}
in (Y,0), f~1(V) = {b, c}. {b, c} is not semi closed in
X, 7).

f is semi continuous function but not (gg)*g -
continuous function, because for closed set V = {a} in

(Y,0), f7X(V) = {a}, {a} is not (gg)*g - closed in
X, 7).

Example:2.18

Let X =Y ={a,b,cd} T=
{p,{c}{d}{c,d}.{a,c,d}, X},
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o ={p,{b}{b,c,d)VY},
{p,{a,b,d},{a,b,c},{a, b}, {b} X}

A function f:(X,7) = (Y,0) is defined by f(a) =
¢,f(b) =a,f(c)=b,f(d) =d.

T =

fis (gg)*g - continuous function but not gh* and gb
continuous function, because for closed set V =
{b,c,d}in (Y,0), f~1(V) ={a,c,d}. {a,c,d} is not
gb* and gb - closed in (X, 7).

A function f:(X,7) = (Y,0) is defined by f(a) =
b,f(b) =d,f(c) =c f(d) = a.

f is gb* and gb- continuous function but not
(gg)*g - continuous function, because for closed set

V={b}in (Y,0), f71(V) = {c}, {c} is not (99)"g -
closed in (X, 7).

Example:2.19

Let X=Y={ab,cd} T=
{@,{b},{c},{b,c},{b,c,d}, X},

o ={p,{a},{a b,d}, Y},
{p,{a,c d},{a b, d} {a d} {a} X}

A function f:(X,7) = (Y,0) is defined by f(a)
¢.,f(b) =a,f(c) =b,f(d) =d.

T =

fis (gg)*g - continuous function but not g™*s -
continuous function, because for closed set V =
{a,b,d}in (Y,0), f~1(V) = {b,c,d}. {b,c,d} is not
g™*s -closedin (X, 7).

A function f:(X,7) - (Y,0) is defined by f(a) =
¢.,f(b) =a,f(c)=4d, f(d) =D

f is g"*s - continuous function but not (gg)*g -
continuous function, because for closed set V = {a} in
(Y,0), f~1(V) = {b}, {b} is not (gg)*g - closed in
X, 7).

Remark: From the above discussion and known
results for the relationship between (gg)*g -
continuous function and other existing continuous
function are established in figure 1.
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g~ continuous
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continuous
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*k H
continuous gp* - (gar)™*- continuous

continuous

Figure 1

In the Figure 1, A = B means the set A implies B, but not conversely.

In the Figure 2, A «<» B means the set A and B are independent of each other.
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g"s* - continuous
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/

$g - continuous

gs-
continuous

WS - continuous

g's - continuous

gp - continuous
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continuous continuous
Figure 2

3. Aspects of (gg)* g - continuous function

Theorem:3.1 If f:(X,7)—> (Y,0) is (99)'g -
continuous function and

g:(Y,0) = (Z,n) is continuous function then

(gof): (X,0) = (Z,n) is (gg)*g — -continuous
function.

Proof:

Let us take U be any closed set in (Z,n). Since g is
continuous function then by

Definition 3[i], g~ (V) is closed in (Y, o). Since fis
(99)* g - continuous function then by Definition 1.1,
Y g W) is (gg9)*g - closed set in (X,7).
Therefore (gof) (V) is (gg)*g - closed set in
(X, 7). Hence (gof) is (gg)* g -continuous function.
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Remark: Composition of two (gg)*g - continuous
function need not be (gg)* g - continuous function.

Example:3.2

Let X=Y=27Z={ab,cd} T=
{o, {b},{c},{b,c},{b,c,d}, X}

o ={p,{a}{c}{a c}{c d}.{a,c d} Y} A
functions f:(X,7) - (Y,0) and g:(Y,0) = (Z,1)
are defined by f(a) =a,f(b) =b,f(c) =¢, f(d) =
dand g(a) =a,g(b)=b,g(c)=d,g(d)=c. f
and g are (gg)'g - continuous function but
not (gof)~tis (9g9)*g - continuous function,
because for closed set V = {c,d} in (Y,0),
(gof) (V) = {c,d}.{c,d}isnot (gg)*g - closed in
X, 7).
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Theorem:3.3

A function f:(X,t) = (Y,0). Then the following
statements are equivalent.

(1) fis (gg)*g — continuous function.

(i) f~Y(U)is (9g)*g - open setin (X,T) for every
open set U in (Y, o).

(iii) f~1(V)is(gg)*g -closedsetin (X, 1) for every
closed set Vin (Y, o).

Proof:

(i)=(ii) Let fbe a (gg)*g — continuous function and
U be an open set in (Y,0).Then U€ is closed set in
(Y,0). Since fis (gg)*g — continuous function, by
Definition 1.1, f~1(U¢) is (gg)*g - closed set in
(X,1). Therefore f~1(US) = X — f~Y(U) is (gg)*g
- closed set in (X, 7) and hence f~*(U) is (99)*g -
open set in (X, 7).

(i))=(iii) Let us assume that f~1(V) is (gg)*g - open
set in (X, T) for every open set Uin (Y, ). Let V be a
closed setin (Y, ). Then V¢ is open set in (Y, g).

By assumption f~1(V°) is (gg)*g - open set in
(X,7). Therefore f~1(VE) =X — f~Y(V) is (gg)*g
- open set in (X,7) and hence f~1(V) is (gg)*g -
closed set in (X, 7).

(ii)=(iii) Let fbe a (gg)*g - continuous function and
let V be a closed set in (Y, 0). Then V¢ is open set in
(Y,0). Since fis (gg)*g — continuous function, by
Definition 1.1, f~X(V¢) =X — f~1(V) is (gg9)*g -
open set in (X, 7). Hence f~1(V) is (gg)*g - closed
setin (X, 7).

(iii)=(i) Let us assume that f~1(V) is (gg9)*g -
closed set in (X, ) for every closed set V in (Y, o).
Let W be an open set in (Y, o), then W€ is closed set
in (Y,0). By assumption f~1(W¢) is (99)*g
closed set in (X,7). Therefore f~1(W¢) =X —
(W) is (gg)*g - closed set in (X, T) and hence f
is (gg)*g — continuous function.

Theorem:3.4

Let (X,7) be a topological space in which every
singleton set is (gg)™* - closed.

[ic)
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Then the function f:(X,t) - (Y,0) is (gg9)*g -
continuous if x € gint(f ~1(V)) for every open sub
set V of (Y, o) containing f(x).

Proof:

Assume that a function f:(X,t) = (Y,0) is
(99)" g — continuous function.

To prove x € gint(f~1(V)). Let x € X and V be an
open set in (Y, o) containing f(x). That is f(x) € U.
Since fis (gg)*g — continuous function, by Theorem
33 f~ (V) is (gg)*g - open setin (X,T) and since
{x}is (gg)* - closed, then x € gint(f~1(V)).

Conversely assume that x € gint(f~1(V)) for every
open subset V of (Y, o) containing f(x). To prove f
is (gg)* g — continuous function.

Let V be an open set in (Y, 0). Suppose that
G S fYV)and Gis (gg)*g - closed. Let x € G <

frw)
> x € f (V)
> f(x)ev

By hypothesis, x € gint(f~1(V)) and from the
assumption f~1(V)isan (gg)*g - opensetin (X, ).
By Theorem 3.3, fis (gg)*g — continuous function.

Theorem:3.5

If fis (gg)*g - continuous function then

f((g9) g cl(A)) € cl(f(A)) for every subset A of
X, 7).

Proof:

Let f:(X,7) > (Y,0) is (g9g9)'g - continuous

function and let A € X then cl(f (A))
is closed in (Y, 0).

Since £(4) € cl(f(4)), 4 € f(cl(f(4)))

We know that cl(f (A4)) is closed in (Y, o) and also f
is (gg)* g — continuous function.

By Definition 1.1, f~1(cl(f(4))) is (gg)*g - closed
in (X, 7).

Let us assume that y € f~1((gg)*g — cl(4)). Then
y = f(x), where x € (gg)*g — cl(A). Let G be an
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open set containing y = f(x). Since f is (gg)*g —
continuous function, by Theorem 3.3, f~1(G) is
(gg)*g - open set in (X,7). By Theorem 5.8[20],
Y NA# .

=>ffH G NA)* ¢
= fFHG) N fA) # ¢.
fUEHG)EG
=GN f(A) # .

Therefore y € cl(f(A)) because for any open set G
containing y, G N f(A) # ¢ is a characterization of y
being in the closure of f(A). Hence f((gg)*'g —
cl(A)) € cl(f(A)).

Theorem:3.6

Let a function f:(X,7) = (Y, 0) then the following
statements are equivalent.

(i) For every point x € (X, T) and each open set
V containing f(x) in (Y, 0), there is an

(g9)*g - open set U in (X,7) such that x € U and
f cv.

(i) For each A € (X,7),f((99)"g —cl(4))
clf(4).

(iii) For each B € (X,7),(gg9)*gcl(f~*(B))
f_l(cl(B)).

Proof:

(i)=(ii) Suppose (i) is hold. Let us assume that y €
f((gg)*g — cl(A)). Then there exists an element x €
(99)*g — cl(A) suchthaty = f(x).Let V be an open
set containing y that is y € V, f(x) € V. Since x €
(g9)*gcl(A), by Theorem 5.8[20], there exists an
(gg)*g - open set U containing a point x such that
UNA# .

SfUNA) % ¢
=fUNfA)*o
By hypothesis f(U) € V
SfU)NfASVNfA)#¢

[ic)
~

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

=>Vnf(Ad) e

Thus y € cl(f(A)), because for any open set V
containing y, V' N f(A) # ¢ is a characterization of y
being in the closure of f(A).

Therefore f((gg)*g — cl(A)) c cl(f(A)).

(ii)=(i) Suppose (ii) is hold. Let V be an open set
containing f(x) and let x € (X,7). And let A =
V). Since f((gg)*g — cl(A)) S cl(f(A))

= cl((V))
—ye
Therefore f((gg)*gcl(A)) € V¢
= (99)°gcl(A) s fH (V) =4
= (99)"gcl(A) € A

Also we know that A € (gg)*gcl(A) that implies
(99)"gcl(A) = A.

Since f(x) € V,x € f~Y(V)
This x € A then x & (gg)*gcl(A)

By Theorem 5.8[20], there exists (gg)*g open set U
containing x suchthat UN A # ¢

That implies V € A° = f(U) € f(A°) S V.
Hence f(U) S V.

(ii)=(iii) Suppose (ii) is hold. Let B < (Y,0) and
replacing A by f~1(B) in (ii).

We get f((gg)*gel(f~H(B))) S cl(f(f1(B))) =
cl(B)

= f((99)*gcl (f~*(B)) € cl(B)
= (99) gcl (f1(B)) € f~1(cl(B))

(iii)=(ii) Suppose (iii) is hold. Let A € (X,0) and
take f(A) = B in (iii)

We get (99)"gel(f 7 (f(A)) € fH(cl(F(A)))
= (99)"gel(A)  fHcl(f(A))
= f((99)"gel(A)) € cl(f(A).
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Theorem:3.7

If f:(X,7)> (Y,0) is closed and (gg9)*g
continuous function and B is (gg)*g —

closed set of (y,0) then f~1(B) is (9g)*g - closed
setin (x, T).

Proof:

Let B be (gg)*g - closed set of (Y,0) and let
f~1(B) € U, where U is an open set of

(X, 7). Since f is closed, there is an open set V such
that BCSV and f~1(B) € U. Since B is (gg9)*g -
closed set gcl(B) € U, that implies f~1(gcl(B)) €
U. Since gcl(B) < cl(B),

by assumption f is closed and (gg)*g - continuous,
f‘l(cl(B)) is (gg)*g - closed set in (X, 7).

= gel(f(cl(B)) c U
= gcl(f~Y(B)) c U.
Therefore f~(B) is (gg)*g - closed set in (X, 7).
Theorem:3.8

Iff:(X,7) » (Y,0)is (gg)*g - continuous function,
closed and

g:Y,0)—(Z,n)is (gg)*g - continuous function
then gof : (X, 1) = (Z,n) is (gg)*g — continuous
function.

Proof:

Let us take U be any closed set in (Z, 7). Then
f1(U) is closed set in (Y, o).

Since g is (gg)*g - continuous function and closed
then g~1(U) is closed in (¥, o) and also fis (gg)*g
— continuous function f~1(g~*(U)) is (99)*g -
closed set in (X,7). Hence gof is (99)'9 -
continuous function.

Theorem:3.9

In extremely disconnected space (X, 1), If f: (X, 1) =
(Y,0) is g - continuous function and open then
(99)* g - continuous function.

Proof:

[ic)
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Let f: (X,t) = (Y, 0) be a g-continuous function and
let V be a

closed set in (X, 7). Since f is g-continuous function
and open, then f~1(V) is g-closed in (X,7). By
Theorem 5.4[20], f~1(V) is (gg)*g — closed, then
f7Y(V) is (gg)*g — closed in (X, 7). By Definition
1.1, fis (gg)* g- continuous function.

CONCLUSION

The study of (gg)*g — continuous function in
topological spaces literary investigated. The concept
of (gg)*g — continuous function will be extended to
strongly (gg)*g — continuous function, perfectly
(gg9)*g — continuous function, contra (gg)*g —
continuous function.  Also this study can be
elaborated to bitopological spaces
topological spaces.

and fuzzy
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