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Abstract
The aim of this paper is to introduce three new classes of maps called f1 intuitionistic ,c-irresolute
map,strongly intuitionistic generalized continuous maps and perfectly intuitionistic generalized continuous maps

in intuitionistic topological spaces and study some oftheir properties and relations among them . And 7F'it is

topolory defined by f ' = [U, lct'(D = (Di .

Key words: Ir-intuitionistic 06-irresolute maps,strongly fi-intuitionistic generalized continuous maps ,

perfectly 7'-intuitionistic generalized continuous maps in intuitionistic topological spaces .

Introduction
Generalization of t}le concept of generalized closed respectively. Furthermore, let [.4;:d €I] be an
sets is given by Levin, N.[5] . Dunham. w-. [2] arbitrary family of IS inX, where /, = 1x,,t, 

(i),,1 
, 

(2)1,

introducrd generalized closure operator Cliand then:
defined a topolo$i called lltopology. Pushpalatha, D 6_$.O,Xl:fr = \x,X,e'1.
A. Eswaran, S. and Rajar, P.[9] irtroduced and , ACB,iff At3Batrt1dA22B2.
investigated Tlgeneralized-closed sels Eswaran' s 

3) The comprement ofd is denoted by ri and defined
and Pushpalatha.A. [3]studied and introduced I'- - :
generalized-continuou, -"p, in 

" 
,opotog;"; t;;".t. b,y A = \x' A2'A1l'

cananambal,Y.[4] studied generali;;jr;i";; 4) u 
'r, = (r,r"rll;,na',ztt,n A, = l.x"t At't ,u'rlz))'[5J Let

topological spaces . X and Y be two non-empty sets and f: X -+ Ybe a

Pushpalatha, A. and Eswaran, S . [8] introduced I', function. Ifg = (y,fir,Brlis lS in I/, then the pre

generalized-closed sets,I'- generalized-continuous image ofB under f denoted tV f-L(e) is IS in X
maps, perGctlv generalized-continuo-ur-^:ipj,,.:ll9 

defined byf-1(B) = k, t-L(&,), f -l(Br)).tll. An
srrongly generalized-continuous maDS resDeclrvelv.
naout'C. e. [10] studied intuitioniitic gene.alized- intuitionistic topology (lT, for short) on a non-empty

closed sets and some kinds in i"ntuitionistic set X, is a family I of lS in X containing fi,.fland
topological space. closed under arbitrary unions and finitely
ln this paper, we inhoduce three new classes of maps intersections, The pair(X,I) is called an intuitionistic
between intuitionistic topological spaces (Ir'f) topological spaca (ITS, for short) [l] . A subser 4 of
namely f"- intuitionistic gc-irresolute maps, stongly intuitionistic topological spaces (lTS, for short)
f i-intuitionistic g-continuous maps and perfectly lF'- (X,7) is said to be generalized clos€d (g-closed) in

intuitionistic g-continuous maps and. study their Xfilc!(A)g U whenever.A CllandU is I open in
properties. Throughout this paper(X,ft) and (Y, r') x. A subset 4 is called generalized open (r-open) in
(or simply x andY) represent non-empty intuitionistic x if its complement ,46 is g-closed [5]. For the
topological spaces (Ir5) on which *:"o1"tj"t 

subset r of trS (,1,7), ttre inruitionistic generalized
axioms are assumed,unless otherwise m€ntioned. Let
A be an IS in (X, r. ) , we denote the closure of A closure operator IcIt is defined by the intersection of

(resp€ctively the generalized closure op€rator 1s all lp-closed sets containing l{[2] '
defined by the intersection of all lg-closed contining A subset .d of ITS (X, f), the topolog/ 7" is defined
A, and A" represent closure of r{ and complement uyl,= (tr, ki{t] = (X,) t2l. A subset .A of ITs (f,,I) is
ofA to an intuitionistic topological spaces (I2"5) on 

"at.a 
f .g*"."tired_closed sets (Ii_Jg_closed) iff'bycl (A) (respectively cl'(A)) -,.;,,,-:, , - :--,: .),. ;,. -'.

preliminaries ct"(A) C U whenever .d C U and U is f *-t-open in

We recall tlre following definitions which are needed ,Y. The complement of I1l generalized'closed set is

in our work called the I"'-I generalized-open set (fa-Ig-open)
Let X be a non-empty set, and let.rl and B be IS [9]. A collection {d1:i €I} of r-open sets in a
having the form ,l = k, AL,A?); B = (x,4,Bzl topological space (,y,I) is called a lg_open cover of
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a subset 8 if B cU {Aittell 14. A map

fr, Q(,f) + (Y,r) is called continuous if f-1(E) is

I-closed (or l-open) in / for every y l-closed set (or

I-open set) 7 in F I I 0] . A map /: (X, 2") -r (I, t) is

called generalized continuous (Ig-continuous) if
f-1(y1 it lpclosed in X for every /-closed set in Y

[0]. A map fi (X,r) i (Y,t) is said to be gc-
irresolute if f 1':I, is lg-closed ir X for every Ig-
closed set in Y 121. n map ft(X,T) ) (Y,r) is said

to be strongly generalized-continuous (strongly Ir-
continuous) iff-l(I/) is Iopen set in X forevery Ig-
open set in Y [10] . Amap/: (X, f) -+ (y,r) is said

to be perfectly generalized-continuous (perfectly /g-
continuous) if f-tfi is both /open and f-closed set

in X for every lg-open set in f[8].
A map f (X,T) --r (I,r)is called l"-generalized

continuous ( I '-,lg-continuous) it |-tfit) is T1-Ig-

closed set in X for every /g-closed set in y [9] .

Propositiotr 2.1 I9l
Every l-closed set in X is 7"-Ig-closed

Proof
Let r{ be an lctosed set in X. Let i{ tr U where U is

any I'-fopen set in X. Since rl is an lclosed then

tct(A)=a LU but /ctr(/)E lci(.4). rhus, we

have lcl " (/) C U whenever,4 tr U. Therefore, l{ is

f"-Ig-closed.
Proposition 2.2 l9l
Every lg-closed set is ?1lr-closed.
Proof
t€t.'4 be ,lEctosed set in .X. Let I tr U where U is

f'-fopen in X. Then ,cr(A) L U, since .4 is Ig-
closed, IcI'(Ai tr Icr(d). Therefore, Icf(A)aU.
Hence .A is ?'-Ir-closed .

f*-intuitionistic gc - irresolute maps in
intuitionistic topological spaces
In this section, we introduce a new class of map

called I'- intuitionistic gc- irresolute (f'-Ig:-
inesolute) maps. which is included in the class of
f'- intuitionistic g-continuous 1f '-Ig-continuous)
maps. We investigate some basic properties also.
Defiritiotr 3.1

A map ft(X,T) -+ (r,r), where (X,T) *d (Y,t)
are ITS is called f*-lgc-irresolute if the inverse

image ofevery l*-Ig-closed set in y is f *-Ig-closed

set in X.
Theorem 3.2
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The space (X, i") and (r, r) are l"-/gc-irresolute if

and only ifthe inverse image ofevery I'-fg-open set

in f is I'-rg-open in X.

Proof
Assume that f is 7r-Igc-inesolute. Let A be any I*-
Ig-open sel in F. Th€n CC is fug-closed set in f.
Since f is I'-Igc-irresolute, l-r(A) is T'Jg-
closed s€t in X. But I ,(lo) 

= (/ .(el). *
/-1(/) is T"-lg-open set in X. Hence the inverse

image of every T'-lg-open set in Y is T'-l g-open

set in X.

Assume that the inverse image of every T'-l g-open

s€t in y is f '-lg-open set in X. Let l{ b€ any f'-rg-
closed set in f. Then e" is f "-Jg-open set in f.
Then f-1(/6) is li+-/g-open set in ,Y. But

,-1(r{c) = (,f-'(,{j) " so /-1(i{) is I'-Ig-closed

set in X. Therefore, f is 7'-Igc-irresolute .

Theorem 3.3
A map f: .f, -+ Y is 7'- /rc-inesolute if and only if
it is I "-fg-continuous .

Proof
Since I is f*-Igc-irresolute. l,et y be any lg-closed

set in y. By proposition 2-2, V is f'-IgFclosed set in

l'. Since f is I'-/gc-irresolute, then /-1(f) is I'-
Ig-closed in X. Therefore, f is flrgFcontinuous.

Sinc.e / is li-Ig-continuous. Let V be any Ig-
closed set in Y. By properties 2-2, 7 is I'-Ig-closed

set in f, / is 7'-Ig-continuous, then /-1(y) is fr-
Ir-closed s€t in X. Therefore, / is fllgc-irresolute.
Proposition 3.4
l-nt X,Y ard Z are an intuitionistic topological spaces

. For any l"*-.lgc-irresolute map f:X J Fand any

I*-fg-continuous mapgtY -+2, the composition

go ftX - Z is T'-Ig-continuous .

Proof
lrt Il' be any /g-closed set ir Z. Since S is T'-l g-

continuous, ,-1(y) is r'-Ig-closed set in y. since

f is f*-Igc-inesolute, f-1(g-1(y)) is i"'-Ig-closed

set in X. But ,.-1(p-1(V)) = b o fl-r(f). Therefore,

g o f is 7"-.Ig-continuous.

Proposition 3.5
lf ftX -+Y fiom intuitionistic topological space

(X,f*) into intuitionistic topological space (Y,r') is
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bijective, Ig-open and I l/r-continuous then / is

I"-/gc-irresolute.

Proof
fetV be any T'-Ig-closed set in Y. tnt 7-t19 a U
where I/ is lg-open set in .Y. Therefore, V c l(U)
holds .

Since f(U) is /g-open and V is 2'Ur-closed set in

Yt ct(v) s f(U) holds and hencef-1(cl(y)) E U.

Since f is f"-Illcontinuous and cl(I/) is Jg-closed

set in Y. .1(1r-r(crtra)) c u and so cl(f-l(rr')) c u.

Therefore, /-1(y) is l"-Ig-closed set in X. Hence /
is f 1Ig c-irresolute.

Strongly 7'- intuitionistic g- continuous maps

an intuitionistic topological spaces
Levine, N. [5] introduced and investigated strongly I
continuous and strongly Jg-continuous in

intuitionistic topological spaces respectively.
In this section we introduce anew kind ofamap forms
of intuitionistic continuous maps an intuitionistic
topological spaces namely strongly 7r- intuitionistic

g continuous 1f1lg-continuous) maps and related

to other kind of maps which are defined in this work

Definition 4.1

,+ map fz(X,T) -+ (Y, r), where (& f) and (Y, r)
are ITS is called strongly 11- intuitionistic g -

continuous if the inverse image ofevery l'.ljFopen
set (or fllg-closed set) in f is lg-open (or Ig-
closed) in .X.

Propositiotr 4.2
lf a map fiX +Y from an intuitionistic topological

space (X,I') into an intuitionistic topological space

(r, r-) ir strongly I'-Ig-continuous then it is I'-
Ilpcontinuous .

Proof
Since / is strongly Ilfg-continuous. Let r4 be any

I&closed set in y. By proposition 2.2, A is T'-lg-
closed set in Y. Since / is strongly IUg-
continuous, f-l(A) is lg-closed in.f,. Therefore, /
is I'-Ig-continuous .

The converse of the above proposition need not be
true as the following example shows.
Example 4.3
t-ar x = tr,zsltr = {6,,t, e, a} wtrere.{ = (x, {2},{1,3})

anaB = (x,{2},Ql.vd Y = {a, b, c};r = @,I, c)
where C = ty,{a},61. Define a mapping /:.f -+ Y
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av fQ) = a,f(3) = b ud f{L) = c. rhen / is

f*-/g-continuous. But f is not strongly f*-Ir-
continuous, since D = (r',{a},[U,c]) is T'-lg-
closed set in Y, A = f-|(D) = (r, t2),[1,3]) is not

4-closed set in X.

Theorem 4.4
A mapping fzX ---+ Y from an intuitionistic

topological space (,r, f ') into an intuitionistic

topological space (Y,r") is strongly IP'-Ig-
continuous if and only if the inverse image of every

?*-Ig-closed set in Y is lg-closed in.Y.

Proof
Since f is strongly l..lg-continuous. Let Y be any

7F*-Ig-closed set in y. Then I/d is f".lrLopen set in

l'. Since / is strongly I'-,lp-continuous, f-l(yc) is

/g-open in X. B\t f-l(va) = (7-r1r;)' and so

/-1(y) is rg-closed set in /.
Conversely
Since the inverse image of every l*-Igrclosed set in
y is lg-closed set in X. lrt i{ be any lllr-open set

in y. Then l{c is I*-rr-closed set in y. Then

/-1(4rl is ,r-closed set in.Y. Buy-r6q-U-rG))'
so f I (,4) is lgopen set in X. Therefore, / is

strongly lt-Igtcontinuous .

Proposition 4.5
Ifa mapping f: X -' ts is strongly 7*-I6t-continuous

and a mapping gtY -+Z is I'-Ig-continuous then

the composition g o ftX -+ Z isT'-l g-continuous.

Proof
Let ,{ be any lg-closed set in Z. Since g is T"-lg-
continuous, g-t!l) is T'-l g-closed set in Y. Since I
is strongly f'-fgc-continuous, /-1(9-104)) is f1
Ig-closed set in X .By proposition 2.2. So

f-r(s-r7)) is T.-lrr-ctosed set. But

f-r(s-|A)) = Q . fl-l(A. rherefore, p o / is 7'-
Ip-continuous .

Proposition 4,6
lf mapping fr X --r I fiom an intuitionistic

topological space (X,T') inlo an intuitionistic

topological space (Y, r') is I conlinuous then it is

strongly fr-Ig-continuous but not conversely .

Proof
Since / is f continuous. Let /4 be any J-closed set in

Y, tt 
"n ;-r1r4; is f-closed set in .{. By proposition

2.2, A is T-Jg-closed. Since every /-closed set is
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Iglclosed then f-1(i{) is rg-closed. Hence / is

strongly f "-/g-continuous .

The Conyerse of the above proposition need not be
true as seen from the following example .

Example 4.7
vav ={o,a,c!;T = {6,7,n,e)whercA = rr, {a},{r,cJ)

and8 = (x,{t,c}, f all.t*t y =(tz,tl;t =(6,?,c,o)
where c = (y,{1l,l2,3lltD = (y, {1], o). Define a

mapping /:X-.r Y by f(a)=f(c)=1 and

f(b) = 2. We can see that f is strongly f*-rg-
continuous. We can s€€ also that f is not continuous,

since d= (y, t2,3],{1}) is closed set in Y then

i-t(E) = k, {b}, {a, c}) is not closed set in ,Y.

Propositior 4.E
If a mapping ftX tY from an intuitionistic

topological space (.f,,I') into an intuitionistic

topological space (Y,i") is lg-continuous then it is

srongly f !-I r-continuous .

Proof
lat fiX ) Y be lg-continuous .

I,et A be I closed set in Y. Since f is lg-continuous ,
then /-1(A) is lg-closed set in X.By proposition 2.2

, A is 1"'-Ig-closed set in Y. Therefore fis strongly

It-/g-continuous .

The converse ofthe proposition need not be true as

the following example shows.
Example 4.9
t*t x = U,n)t r = {A, X, e, aJ *t er eA = b,l'-I,{2:ill
and , = (r,{f},O). Let y = {a,b,cln = td,?,c, D}

where C = (fr [o], {a, c}} and , = 0r, {6, c}, {a}).
Define a mapping f:X +Y by f(1j = f(3) = o
and f(2) = !. Then / is strongly f '-.Ig'continuous.

Since for rhe I'-lg-closed s€t E = (y, {b}, Ol in y,

is /-1(E) = <x,(z),O'l is Jg-closed set in,Y. nut f
is not ,r-continuous, because E is not closed set in

Y,

Proposition 4.10
lf amap fiX:Y liom an intuitionistic topological

space (.f,,f*) into an intuitionistic topological space

(f, r') is strongly ?t-lg-continuous tien it is 7P"-

Igc-irresolute but not conversely.

Proof
trt f is strongly f'-Ig-continuous map. Let .r4 be a

f'-Ig-closed sa in Y, then /-, (.,{) ir ,lg-closed in

X. By proposition 2.2, f-t(A)is T'-t g-closed set in

.f,. Therefore, / is IUrc -irresolute .
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The Converse of the above proposition need not be
true as seen fiom the following example .

Exomple 4.1I
Let x = {r,23};r = tA,.?, ,1, a] where.{ = (r, {3),{1,2J)

and E = \x,{l},Ot. Let y ={a,o,c);r =[6,?,c)
where C = ()1[b],O). Define a mapping f:X + Y

uy /(3) = \fQ) - a and /(1) = c. rhen / is

I'-Igc-irresolute. nut / is not strongly f*-rr-
continuous, since C is l"'-Ig-closed closed in Y,

8 = f-1(C) = <x,{3},6, isrcr lg-closed in X.

Perfectly f*- intuitionistic g -continuous maps

an intuitionistic topological spaces
In this section, we inffoduce a new kind of maps

called perfectly 76- intuitionistic g- continuous

(pefiectly T"J g-continuous) maps and related of
other kind ofmaps which are defined in this work.
Definitiotr 5,1

A map /: (X,I) - (y, r), where (,f,, I) and (Y, r)
are ITS is called perfectly I'-fr-continuous if the

inverse image of every I'-Ig-closed set in y is both

Ig-open and lgclosed in -Y.

Proposition 5.2
lf a map f; X --+ Y fiom an intuitionistic topological

space (X,7'-) into an intuitionistic topological space

(l,, r-) is perfealy I'-,Ig-continuous then it is

strongly llr4Lcontinuous but not converse.

Proof
Since / is perfectly li-Igrcontinuous. Let I/ be any

It-Ig-closed set in Y, then f-t01 is lg-closed in

X. Therefore, f is strongly 1""-Ig-continuous .

The Converse of the above proposition need not be
true as seen fiom the following example shows.
Example 5.3
Recall example 4.9. It is clear that / is strongly f'-
I!-continuous, but not perfectly f '-Jr-continuous.
Theorem 5,4
A map ftX --tY ftom an intuitionistic topological

spacc (X,7'") into an intuitionistic topological space

(Y, r") is perfectly I'-Ig-continuous if and only if
the inverse image of every I'-Ir-closed set in f is

both lg-open and lgt-closed in X.

Proof
Sincc / is perfectly l"-Iglcontinuous. Let F be any

Ii-lg.closed set in y. Then f-1fys) is both Ir-
open and /g-closed in X. Bd l-l.1v.') = !.-t(rr)' so

/-1(I/) is both rr-open and Ig-closed in X.
Conversely
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Since the inverse image ofevery T 1Jg-closed set in

Y is both lg-open and lg-closed in X. Let A be any

It-Ig-open set in y. Then .46 is f3-rg-closed set in

y, by assumption,r-t(i4') = (/-14))' and so f-1(I)
is both lg-open and lg-closed in X. Thereforc, , is

perfectly f *-Ig-continuous 
.

Proposition 5.5
If a map y': X -r Y from an intuitionistic topological

tp""" (&f') into an intuitionistic topological space

(f,z') it perfectly lt-Ig-continuous then it is Ir-
Igc-irresolute, but not conversely .
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