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ABSTRACT

Coker introduced the concept of intuitionistic set and intuitionistic points. He also

introduced the concept of intuitionistic topological space and investigated basic
properties of continuous function and compactness. The purpose of this paper is to
introduce and the study the concept of intuitionistic g*b-continuous functions in
intuitionistic topological spaces and analyze its relations with other existing
intuitionistic continuous functions.
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1. Introduction

In 1996 Coker [1] defined and studied intuitionistic topological spaces, intuitionistic

open sets, intuitionistic closed sets and compactness on intuitionistic topological
spaces. Also, he defined the closure and interior operators in intuitionistic topological
spaces and established their properties. Many different forms of continuous functions
have been introduced over the years in General Topology. In particular Ekici [2]
introduced and studied various forms of continuous functions in topological spaces.
Intuitionistic b-open sets and its properties are discussed by Prabhu [5] et.al, Recently
Uma Maheswari [8] introduced some new class of functions in intuitionistic

topological spaces, called as intuitionistic b-continuous, intuitionistic b-irresolute and
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intuitionistic b-homeomorphisms and discussed their relations with some of existing
functions in intuitionistic topological spaces. This motivates the author to introduced
a notion of g*b-closed sets in intuitionistic topological spaces and studied its basic
properties. The aim of this paper is to introduce and study the concept of g*b-
continuous functions in intuitionistic topological spaces and also study its relations

with some of existing intuitionistic continuous functions.

2. PRELIMINARIES
Definition 2.1. [1] Let X be a non empty set. An intuitionistic set (IS for short) A is an

object having the form A = < X, A; A, >, where Ay,A; are subsets of X satisfying A, N
A, = ¢. The set Ay is called the set of members of A, while A; is called the set of non

members of A.

Definition 2.2. [1] Let X be a non empty set and let A, B are intuitionistic sets in the
form

A=< X,A A; >,B=<X,B; B, >respectively. Then

(a) AcCBiff A;SB;and A, 2B,

(b) A=Biff ASB and B €A

() A=< X, A, A; >

@ [ JA=<X, 4 (4)" >

() A—-B=ANB

O e=<X,0,X>X=<X,X,0 >

(g) AUB=<X,A4; UB; >< X,4, N B, >

[h)AﬂB:<X,AlﬂBl >,<X,A2UBz>
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Definition 2.3. [1] An intuitionistic topology is (for short IT) on a non empty set X is a

family t of IS’s in X satisfying the following axioms.

(1) ¢, XEr

(2) G1N Gy ez, forany G;,G; €r

(3) UG, €t for any arbitrary family {G;: G,/o €J} St where (X,7) is called an
intuitionistic topological space (for short ITS(X)) and any intuitionistic set is
called an intuitionistic open set (for short 10S) in X. The complement A of an

IOS A is called an intuitionistic closed set (for short ICS) in X.

Definition 2.4. [1] Let (X,z) be an intuitionistic topological space (for short ITS(X))
and

A=< X,A;A; >beanISin X. Then the interior and closure of A are defined by

(1) Icl(A) = N {K:Kisan ICS in X and A K}

(2) lint(A) = U {G:Gisan 10Sin X and G SA}.
It can be shown that Icl(A) is an ICS and lint(A) is an 10S in X and A is an ICS in X
iff
Icl(A) = Aand is an 10S in X iff lint(A) = A.

Definition 2.5. [1] Let X be a non empty set and p €X. Then the IS P defined by P =
(X.p.1“) is called an intuitionistic point (IP for short) in X. The intuitionistic point P

is said to be contained in A = < X, A, A; >(i.e.,P €A) if and only if p €A;.

Definition 2.6. [1] Let (X,7) be an ITS(X). An intuitionistic set A of X is said to be

(1) Intuitionistic semi-open if A Clcl(lint(A)).
(2) Intuitionistic pre-open if A Clint(Icl(A)).

(3) Intuitionistic regular-open if A = lint(Icl(A)).
(4) Intuitionistic a-open if A Clint(Icl(lint(A)).

(5) Intuitionistic -open if A Clcl(lint(Icl(A)).
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(6) Intuitionistic b-open if A  lint(Icl(A)) U Icl(lint(A)).
The family of all intuitionistic semi-open, intuitionistic pre-open, intuitionistic
regular-open, intuitionistic a-open, intuitionistic ~open and intuitionistic b-open sets

of (X,7) are denoted by ISOS, IPOS, IROS, 1a0S, If0S and 1bOS respectively.

Definition 2.1. [3] Let (X, t) and (Y, o) be two ITS’s and let f : X — Y be a function.
Then f'is said to be intuitionistic continuous iff the pre image of each IS in o is an IS

inTt.

Definition 2.2. [3] Let (X, ©) and (Y, o) be two ITS’s and let f : X — Y be a function.

Then fis said to be closed iff the pre image of each IS in t is an IS in o.

Definition 2.3. [3] Let (X, ©) and (Y, 6) be two ITS’s and let f: X — Y is called
intuitionistic semi-continuous if for every intuitionistic set V of Y, f (V) is semi-

closed in X.

Definition 2.4. [3] Let (X, ©) and (Y, 6) be two ITS’s and let f: X — Y is called
intuitionistic regular-continuous if for every intuitionistic set VV of Y, f *(V ) is regular-

closed in X.

Definition 2.5. [3] Let (X, ©) and (Y, o) be two ITS’s and let f : X — Y is called
intuitionistic pre-continuous if for every intuitionistic set V of Y, f (V) is pre-closed

in X.

Definition 2.6. [3] Let (X, ©) and (Y, o) be two ITS’s and let f : X — Y is called

intuitionistic a-continuous if for every intuitionistic set V of Y, f (V) is a-closed in X.

Definition 2.7. [9] Let (X, ©) and (Y, o) be two ITS’s and let f: X — Y is called
intuitionistic gp-continuous if for every intuitionistic set V of Y, f (V) is intuitionistic

gp-closed in X.
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Definition 2.8. [9] Let (X, ©) and (Y, o) be two ITS’s and let f : X — Y is called
intuitionistic gs-continuous if for every intuitionistic set \V of Y, f (V) is intuitionistic

gs-closed in X.

Definition 2.9. [9] Let (X, ©) and (Y, o) be two ITS’s and let f : X — Y is called
intuitionistic sg-continuous if for every intuitionistic set V of Y, f (V) is intuitionistic

semi g-closed in X.

Definition 2.10. [5] Let (X, t) and (Y, o) be two ITS’s and let f - X — Y is called
intuitionistic gpr-continuous if for every intuitionistic set V of Y, f }(V ) is

intuitionistic gpr-closed in X.

Definition 2.11. [8] Let (X, ©) and (Y, o) be two ITS’s and let f - X — Y is called
intuitionistic gsr-continuous if for every intuitionistic set V of Y, f XV ) is

intuitionistic gsr-closed in X.

Definition 2.12.[6]4 subset A of an intuitionistic topological space (X,t) is called
Intuitionistic generalized star b-closed set (briefly, Ig*b-closed set) if Ibcl(A) € U

whenever A < U and U is Ig-open.

3. Ig*b-Continuous Functions

In this section, we define and study the notions of Ig*b-continuous functions and

discuss some of its properties.

Definition 3.1. 4 function f : (X,;tr) —(Y,0) is called intuitionistic generalized star b-

continuous (briefly Ig*b-continuous) if the pre image of every intuitionistic closed set
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of Y is Ig*b-closed in X. (i.e)., f (V) is lg*b-closed in (X,7) for every intuitionistic

closed set V of (Y,0).

Theorem 3.2. 4 function f : (X,tr) —(Y,0) is Ig*b-continuous iff the preimage of every
intuitionistic closed set of Y is Ig*b-closed in X.

Proof: Let B =< ,By, B, > be an intuitionistic closed set of Y. Then f (B) = f }(<Y,
By, B1>) =< X, f }(B,), f 1(B1) >. Also f }(B®) = f (< Y, By ,B,>)"= (< X, f }(By), f
(By) >)°=< X, f1(By), f (By) >. Since f (B%) = (f (B))", f or every intuitionistic
set B of Y, f (B is I-closed in Y. So, f "(B) is lg*b-closed in X. Hence f is Ig*b-
continuous.

Theorem 3.3. Let f: (X,t) —(Y,0) be an intuitionistic continuous function. Then f is
Ig*b-continuous but not conversely.

Proof: Let f: (X;t) —(Y,0) be an intuitionistic continuous function and A be any
intuitionistic closed set in Y. Then the inverse image f—*(A) is intuitionistic closed in
X. Since every intuitionistic closed is Ig+b-closed, f “*(A) is Ig*b-closed in X. So f is

Ig*b-continuous.

c -

Example 3.4. Let X = {a, b, c} with intuitionistic topology v =
{0.X.41,A2,A3,A4,As5,Ac}

» where A; = <X,{b}.{a}>, A2 = <X,{a}.{b}>, As= <X,{p}.{a}> As= <X {¢}{ab}>,

As = <X {a,b}{p}> As = <X {a}{p}>and let Y = {1, 2, 3} with intuitionistic
topology o° = {p,Y,41,A2,A3,A1,As5,Ac}, Where A; = <Y, {2},{1}>, A, = <Y, {1}{2}>, A;
= <Y, {2} {o}> As= <Y {p}.{1.2}>, As = <Y {p}.{2}>, As=<Y,{1,2} {p}>. Define f :
(X,t) —(Y,0) by fa) = 3, f (b) = 1 and f(c) = 2. Then f is Ig*b-continuous but not

intuitionistic continuous.

Theorem 3.5. Let - (X,7) —(Y,0) be an Ig*b-continuous function. Then f is Igp (resp.

Igpr) -continuous but not conversely.

Proof: Let B be an intuitionistic closed in (Y,0). Since f'is Ig*b-continuous function,
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f 1(B) is Ig*b-closed in (X,7). Since every Ig*h-closed is Igp (resp. Igpr)-closed, f *(B)
is Igp (resp. Igpr)-closed. Hence fis Igp (resp. Igpr)-continuous.

Example 36. Let X = {a, b, c} with intuitionistic topology 1° =
{0. X A1,A2,A3,A1,A5,Ac}, where A; = <X {b}.{a}>, A, =<X{a},{b}>, As=<X{a},¢>,
A= <X {p}{a,b}>, As = <X {p}{a}> As= <X, {a,b}{p}>and let Y = {1, 2, 3} with
intuitionistic topology o° = {p,Y,A1,A2,A3,A4,As5,Ac}, where A; = <Y {2}{1}>, A; =
<Y {1} {2}>, Az = <Y {o}{1}>, As = <Y {o}{1.2}> As = <Y {1,2}{0o}> As =
<Y {1}{¢}>. Define f: (X;1) —(Y,0) by f(a) = 2, f (b) = 1 and f(c) = 3. Then f is Igp-

continuous but not Ig*b-continuous.

Example 3.7. Let X = {a ,b , c} with intuitionistic topology 1° =
{0,.X,41,A2,A3,A4,As5,Ac}, where A; = <X {b}{a}> A, = <X{a}{b}> A; =
<X {b}{e}> As= <X {o}.{a,b}, As = hX,{p}{b}, As = <X,{a,b}.{p}>and let Y =
{1,2,3} with intuitionistic topology ¢° = {p,Y,A1,A2,A3,A4,As,A,A7}, Where A; =
<Y {2} {1}> A, = <Y {1} {2}>, Az = <Y {o}{2}> A4 = <Y {p}{1.2}> As =
<Y {o}{1}> As= <Y{1.2}{p}> Ar= <Y {2} {9}>. Define f: (X,1) —(Y,0) by fla) =
2, f(b) =3 and f(c) = 1. Then f is Igpr-continuous butnot Ig*b-continuous.

Theorem 3.8. Let f': (X,7) —(Y,0) be an Ig*b-continuous function. Then

fis Igsr-continuous

Proof: Let B be an intuitionistic closed in (Y,o). Since f'is Ig*b-continuous function,
f 1(B) is Ig*b-closed in (X,7). Since every Ig*b-closed is Igsr-closed, f *(B) is Igsr-

closed. Hence f is Igsr-continuous.

c

Example 3.9. Let X = {a, b, c} with intuitionistic topology v =
{(D,XAl,Az,Ag,A4,A5,A6,A7}, where A; = <X,{b},{a}>, A, = <X,{a},{b}>, A; =

<X’{¢}’{b}>1 A4 = <X1{¢}!{a1b}>! A5 = <X1{¢}’{a}>1 A6 = <X1{a!b}1{¢}>! A7 =
<X b} {p}>and let Y = {1, 2, 3} with intuitionistic topology o¢° =
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{0.Y,41.A2,A3.A4. A5, A6, A7}, Where A; = <Y {2}{1}>, A = <Y {1}.{2}>, A; =
<Y {3}{1.2}>, As = <Y {p}.{1.2}>, As = <Y {12} {¢p}>, As = <Y {3}.{1}.{2}>A7 =
<Y, {2,3}{1}>. Define f : (X,t) —(Y,0) by fla) = 2, f (b) = 3 and f(c) = 1. Then f is
Igsr-continuous but not Ig*b-continuous.

Theorem 3.10. Let f: (X,1) —(Y,0) be an Iw (resp.lg*)-continuous function. Then f is
Ig*b-continuous but not conversely.

Proof: Let B be an intuitionistic closed in (Y,0). Since f'is Iw (resp.lg*)-continuous
function, f (B is Iw (resp.lg+)-closed in (X,z). Since every Iw(resp.lg+)-closed is 1g*b-

closed, f *(B) is Ig*b-closed. Hence f is 1g*b-continuous.

Example 3.11. Let X = {a, b, c} with intuitionistic topology 1°

{0. X, 41,A2,A3,A4,As5,A6,A7,A8,A0}, Where A; = <X, {b},{a}> A, = <X.{a},{b}>, As
X{p}{o}> As = <X{o}{ab}> As = <X{p}.{b}> As = <X{o}{a}> As
<X, {a,b}{o}> As = <X{a}{o}> A9 = <X {b}{e}>and let Y = {1, 2, 3} with
intuitionistic topology o° = {p,Y,A1,A2,A3,A4,As}, where A; = <Y {2} {1}>, A; =
<Y {{2}>, Az = <Y {1}{2,3}>, A= <Y {p}{1,2}>, As = <Y {1,2}{¢}>. Define f :
(X,1) —(Y,0) by f(a) = 1, f (b) = 3 and f(c) = 2. Then f is Ig*b-continuous but not Iw-

continuous.

Example 3.12. Let X = {a ,b ,c} with intuitionistic topology 1°
{p.X41,A2,A3,A0,As5,Ac}, where A = <X{b}{a}> A, = <X{a}{b}> As

<X,{§0},{b,C}>, A4 = <X1{§0}1{a!b}>1 A5 = <X’{a1b}’{§0}>’ AG = <X’{b}!{¢}>and let Y

= {1, 2, 3} with intuitionistic topology o ={¢,Y,A1,A2,A3,A4,As}, where A; =
<Y {2} {1}>, A, = <Y {1}{2}>, As = <Y, {1}{2,3}> As = <Y {p}{1,2}> As =
<Y, {1,2}{p}>. Define f: (X,;tr) —(Y,0) by fla) = 2, f (b) = 3 and f(c) = 1. Then f is
Ig*b-continuous but not Ig*-continuous.

Theorem 3.13. Let f : (X;1) —(Y,0) be an Intuitionistic semi-continuous function.

Then f is 1g*b-continuous but not conversely.
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Proof:Following from Theorem 3.10

Example 3.16. Let X = {a, b, c} with intuitionistic topology 1°

{p. X 41,A2,A3,A4,A5,Ac}, where A; = <X{b}{a}> A, = <X{a}.{b}> As

<XA{o}{c.a}> As= <X {o}{a,b}> As = <X {a,b}{p}> As = <X {a}.{p}>and let Y

= {1, 2, 3} with intuitionistic topology ¢ ={p,Y,A1,A2,A3,A4,As,Ac}, Where A;
<Y {2}{1}> A, = <Y {1} {2}> As = <Y {23} {¢}> As = <Y {p}.1,2}>, As
<Y {o}{2}>, A = <Y {1,2}{p}>. Define 1 : (X;r) —(Y,0) by fla) = 2, f (b) = 1 and

f(c) = 3. Then f is Ig*b-continuous but not Intuitionistic semi-continuous.

Theorem 3.17. Let [ : (X,zr) —(Y,0) be an Intuitionistic regular-continuous function.
Then f is 1g*b-continuous but not conversely.

Proof: Similar to Theorem 3.10

Example 3.18. Let X = {a, b, ¢} with intuitionistic topology t° = {0, X,A1,A2,A3,A4,As},
where A; = <X.{b}.{a}> A= <X {a}{b}> As=<X{a}.{b.c}>, As=<X{p}{ab}>,
As = <X{ab}{p}>and let Y = {1 ,2, 3} with intuitionistic topology o° =
{p,Y,41,A2,A3,A4,As}, where Ay = <Y, {2},{1}>, A= <Y {1} {2}>, As =<V {2}.{3,1}>,
A= <Y {o}.{1,2}>, As = <Y,{1,2}{p}>. Define f: (X,t) —>(Y,0) by fa) = 3, f (b) = 1
and f(c) = 2. Then f is Ig*b-continuous but not Intuitionistic regular-continuous.
Theorem 3.19. Let f': (X,t) —(Y,0) be an Intuitionistic a-continuous functions. Then f
is 1g*b-continuous but not conversely.

Proof: Similar to Theorem 3.10

Example 3.20. Let X = {a, b, c} with intuitionistic topology 1°

{p. X A1,A2,A3,A4R5, A}, where Ay = <X {b}{a}> A = <X{a}{b}> As

<X {b,c}{o}> As= <X {p}{ab}> As = <X {p}{b}> As = <X,{a,b},>and let Y

{1, 2, 3} with intuitionistic topology ¢ = {¢,Y,A1,A2,A3,A4,As,Ac}, Where A;
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<Y’{2}1{1}>’ A2 = <Y’{1}’{2}>1 A3 = <Y’{3’1}’{§0}>’ A4 = <Y’{¢}!{1’2}>1 A5 =
<Y,{(D},{1}>, As = <Y!{1!2}!{¢}>- Deﬁnef.‘ O(:T) —>(Y,O’) byf(a) =2, f (b) = 3 and

f(c) = 1. Then f is Ig*b-continuous but not Intuitionistic a-continuous.

Theorem 3.21. Let - (X,71) —(Y,12) be a function. Then the following conditions are

equivalent.

(i) fis lg*b-continuous.

(ii) The inverse image of intuitionistic closed set in Y is 1g*b-closed in X.

Proof:

(1)—(i1) Assume f is Ig*b-continuous. Let A be a intuitionistic closed subset of Y, then
Y-A is intuitionistic open in Y and f (Y — A) = X — f*(A) is Ig*b-open in X, which
implies that f *(A) is Ig*b-closed in X.

(ii)—(i) Assume, the inverse of each intuitionistic closed set in Y is Ig*b- closed in X.
Let B be an intuitionistic open set in Y, then Y-B is a intutitionistic closed set in Y
which implies, f (Y —B) = X —f *(B) is Ig*b-closed in X. Hence f *(B) is Ig*b-open in

X, which implies that f is 1g*b-continuous.

Theorem 3.22. Let f : (X,1) —(Y,0) be Intuitionistic topological spaces. Then the
following conditions are equivalent.

(i) fis lg*b-open.

(i) f(Ibint(A)) <SIbint(f(A)) for each IS A in X.

Gii) 1bint(f 1(B)) <f Y(Ibint(B)) for each ISB in Y.

Proof:

(i)—(ii) Let f be an Ig*b-open function. Since f(Ibint(A)) is an lIg*b-open set contained

in f(A), f (Ibint(A)) <Ibint(f(A)) by definition of intuitionistic interior. (ii)—(i) Let B
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be any IS in Y. Then (f(B)) is an IS in X. By (ii), f (Ibint(f *(B))) SIbint(f(f *(B))) <
(Ibint(B)).

Thus we have Ibint(f }(B)) <f *(f(Ibint(f *(B)))) <f *(Ibint(B)).

(iii)—(i) Let A be any 1g*b-0S in X. Then Ibint(A) = A and f(A) isan IS in Y. By (iii),
A = Ibint(A) Slbint(f *(f(A))) <f *(Ibint(f(A))).

Hence we have f(A) Sf(f (Ibint(f(A)))) SIbint(f(A)) Sf(A).

Thus f(A) = Ibint(f(A)) and hence f(A) is an Ig*b-OS in Y. Therefore f is an 1g*b-open
function.

Theorem 3.23. Let f: (X,11) —(Y,72) be a single valued function, where X and Y are
Intuitionistic topological spaces. Then the following conditions are equivalent.

(i) The function f is 1g*b-continuous.

(ii) For each point p €X and each intuitionistic open set V in Y with f(p) €V, there is
alg*b-open set U in X such that p €U, f (U) €V.

Proof:

(i)—(ii) Assume f : X — Y is a single valued function, where X and Y is ITS(X). Let
f(p) €V and V CY and intuitionistic open set, then p f (V) €lg*b-open set of X.
Since f is 1g*b-continuous, let U=f *(V ), then p €U and f(U) CV.

(ii)—(i) Let V be an intuitionistic open set in Y and p €f }(V ), then f(p) €V, there
exists a U, €lg*b-open set of X, such that p €U, and f(U,) €V, then p €U, cf (V)
and (V) =UU, by theorem every intuitionistic continuous function is Ig*b-

continuous function. Therefore f(V ) is Ig=b-open set in X. Therefore f is Ig*b-

continuous function.
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