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Abstract: In this paper we introduce and study the concept of intuitionistic fuzzy idealg-
continuous mappings in Intuitionistic fuzzy ideal topological spaces .
Keywordes : Intuitionistic fuzzy topology, Intuitionistic fuzzy points, Intuitionistic fuzzy ideal g-
closed sets and Intuitionistic fuzzy ideal g-open sets .
Introdection : After the introduction of fuzzy sets by zadeh in 1965 [20] and fuzzy topology by
chang [7] in 1968 .Several researchers Were conducted on the generalizations of the notions of
fuzzy sets and fuzzy topology . The concept of intuitionistic fuzzy Sets was introduced by
Attanassove [1] as a generalization of fuzzy sets . Coker and Seadati [7] defined the notion
of intuitionistic fuzzy topology and studied the basic concept of intuitionistic
Fuzzy point [10] in[5] Saber and Abdel-Sattar introduce ideal on fuzzy topological spaces
.Recently many fuzzy topoploicals . Concept such as a fuzzy compactness [11] fuzzy separation
axioms [8] fuzzy metric spaces [17] fuzzy Continuity [12] fuzzy multifunction have been
generalized for intuitionistic fuzzy topological spaces. Salama and ALblowi we introduce the
intuitionistic fuzzy ideals topologicals spaces [2] .In the authores of this paper
Extend the concepts of fuzzy g-closed sets due to Thakur and Malviya [15] in intuitionistic fuzzy
topologicals spaces .
In this paper we introduce and study the concept of intuitionistic fuzzy ideal g-continuous
mapping in intuitionistic Fuzzy ideal topological spaces .
Preliminaries
Definition 2.1[2]: Anonempty collection of fuzzy sets v of aset X is called fazzy ideal
on X iff:
1NDA€vand B< A - A € v (heredity) .
2)A€vand B € v —> A € v (finite additivity) .
Definition 2.2:[1] Let X be a nonempty fixed set . An intuitionistic fuzzy sets A is an having the
Form A = { < X, 5,4(x), p4(x) >: xeX } Where the function §4: X - I and@,: X — [ denote
the degree of membership (namely §4(x) and the degree of nonmembership (namely @4(x)
of each element xeX to the set A, respectively,and 0 < 6,(x) + @,(x) < 1 for each xeX.
Definition 2.3: [1] Let X be a nonempty set and the intuitionistic fuzzy sets A and B be in the
Form A = { < X,8,(x), pa(x) >: xeX } ,B = { < X,85(x), pg(x) >: xeX } and let {4;: i€/ } be
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an arbitrary family of intuitionistic fuzzy sets in X . Then
1)A € B if VxeX [4(x) < 85(x) and @,(x) = pp(x)];
2A=Bif ACBand BC A;
3)AC = {< x,p4(x),0,(x) >:xeX };
4N A; = {< x,A 84;(x),V @ui(x) >:xeX};
5)UA; = {< x,V,;(x), ANy (x) >: xeX};
6)0 = {<x,01>x€X}and1 ={<x,1,0>:x € X};
Definition 2.4: [9] Two intuitionistic fuzzy set A and B if X said to be g-coincident (AgB FOR
SHORT )if and only if there exits An element xeX such that §,(X) > @g(x)or @gz(x) < §,(X).
Defintion 2. 5:[9] An intuitionistic fuzzy topology on a nonempty set X is a family 7 of
intuitionistic fuzzy sets in X satisfy the following axioms :
1)0,1€et.
2)Gy NGy, et forany G,,GyeT.
3)U G; € T for any arbitrary family { G; : iej} S 7.
The pair (X, 7)is called intuitionistic fuzzy topoplgical space and each intuitionistic
fuzzy set in 7 is Intuitionistic fuzzy open setin X .
Definition 2.6:[9] let (X, 7) be an intuitionistic fuzzy topological spaces and
A =< x,6,(X), pg(x) > be an intuitionistic fuzzy set in X .Then the fuzzy interior and fuzzy
closure of A are defined by
CL(A) = A{V:V is an intuitionistic fuzzy closed setinX and A SV }.
Int(A) =V {G: G is an intuitionistic fuzzy opensetinX and G €V }.
Definition 2.7 : [9]The complement A€ of an intuitionistic fuzzy set A is an intuitionistic fuzzy
topological spaces (X, 7) is called An intuitionistic fuzzy closed set in X .
Definition 2.8 :[9] Let X and Y be two nonempty sets and f: X — Y be a function . Then
(a)if B ={<y,85(y), pg(y) >:yeY}is an intuitionistic fuzzy set in Y, then the preimage of B
under f denoted by f~1(B), is the IFS in X defined by
FHB) =< x, £ (85)) @), £ (05)) () : xeX ).
(b)if A ={<x,y4(x),V,(x) >:xeX } is an intuitionistic fuzzy set in X ,then the imge
of Aunder f denoted By f(A) is an intuitionistic fuzzy set in Y denoted by
) =W fra®), f(1B) () >:yeY }. where f(V;,) =1~ f(1-V,).
Definition 2.9 : [12]Let (X, T )and (Y,¥) be two intuitionistic fuzzy topological spaces and let
f:X = Y be afunction .Then f is said to be intuitionistic fuzzy continuous if and only
if the preimage of each intuitionistic fuzzy open set in Y is an intuitionistic fuzzy
opensetinX .
Definition 2.10 :[11] A family {G; : i € A} of intuitionistic fuzzy set in X is said to be
an intuitionistic fuzzy open cover of X if U{G;:ie A} =1and a finite subfamily of
an intuitionistic fyzzy open cover of X which also an intuitionistic fuzzy open cover
of X is called a finite subcover {G;:i€ A}.
Definition 2.11 : [11] An intuitionistic fuzzy topological space (X ,7) is called fuzzy
compact if each intuitionistic fuzzy open cover has a finite subcover .
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Definition 2.12 : [16]An intuitionistic fuzzy set A of a intuitionistic fuzzy

topological space (X,1 )is called an intuitionistic fuzzy generalized closed

(intuitionistic g-closed ) if cl(A) S 0 wherever A € 0 and 0 is intuitionistic fuzzy open.

Definition2.13 :[16] Complement of an intuitionistic fuzzy g- closed set is called intuitionistic

fuzzy g-open set .

Remark 2.1 : [16]Every intuitionistic fuzzy closed set ( intuitionistic fuzzy open set ) is

intuitionistic fuzzy g- closed set (intuitionistic fuzzy g-open set ) but its converse may not be true

Throughout this paper f: (X,t) = (Y ,9 ) denote the mapping from an intuitionistic
fuzzy topological space (X ,7)to another intuitionistic toplogical space (Y,9 ).
Definition 2.14: A mapping I, I,: IX — I, is called intuitionistic fuzzy ideals on X if it is satisfies
the conditions :
1)I;(A) + I,(A) < 1,VAelX .
2),(0) =1,(0)=1and I,(1) =1,(1) =0.
3)if A< B,then1,(B) < I,(A) andI,(A) < I,(B) for each A, Bel* .
MHL(AUB) = L(A) NI (B)and I,(AnB) < 1I,(A) N I,(B), for each A, B eI* .
Then (X,1;,I;) is called intuitionistic fuzzy ideals sets .
Definition 2.15: let (X, 7,I) be an intuitionistic fuzzy ideal topological spaces and
A =< x,6,(X), pg(x) > be an intuitionistic fuzzy ideal set in X .Then the fuzzy
interior and fuzzy closure of A are defined by
CL(A) = A{V:V is an intuitionistic fuzzy ideal closed setinX and A SV }.
Int(A) =V {G: G is an intuitionistic fuzzy ideal opensetinX and G €V }.
Defintion 2.16: An intuitionistic fuzzy ideal topology on a nonempty set X is a family t of
intuitionistic fuzzy ideal
sets in X satisfy the following axioms :
1)0,1€e7.
2)Gy NGy, et forany Gy, GyeT.
3)U G; € T for any arbitrary family { G; : iej} S 7.
The pair (X, 7, I)is called intuitionistic fuzzy topoplgical space and each intuitionistic
fuzzy ideal set in 7 is Intuitionistic fuzzy ideal open setin X .
Definition2.17 : The complement A€ of an intuitionistic fuzzy ideal set A is an intuitionistic fuzzy
ideal topological space (X,t,I) is called An intuitionistic fuzzy ideal closed set in X .
Definition2.18 : Let X and Y be two nonempty sets and f: X — Y be a function . Then
(a)if B ={<y,85(y), pg(y) >:yeY}is an intuitionistic fuzzy ideal set in Y, then the preimage
of B under f denoted by
f~1(B),isthe IFSin X defined by f~1(B) =< x,f‘l(SB))(x),f‘l(goB))(x) 1 xeX }.
(b)if A ={<x,y,(x),V,(x) >:xeX } is an intuitionistic fuzzy ideal set in X ,then the
imge of Aunder f denoted By f(A) is an intuitionistic fuzzy ideal set in Y denoted by
F(A) = U, f(raO). f(%) @) >:yeY }.where £() = 1= f(1 = V).

Definition 2.19: Let (X, 7,1 )and (Y,9,I) be two intuitionistic fuzzy ideal topological spaces and
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let f: X = Y be a function .Then f is said to be intuitionistic ideal fuzzy continuous if and only if
the preimage of each intuitionistic fuzzy ideal open set in Y is an intuitionistic fuzzy

ideal opensetin X .

Definition 2.20: A family{G; : i € A} of intuitionistic fuzzy ideal set in X is said to be

an intuitionistic fuzzy ideal open cover of X if U{G; :ie A} =1and a finite
subfamily of an intuitionistic fyzzy ideal open cover of X which also an

ntuitionistic fuzzy ideal open cover of X is called a finite subcover {G;:i€e A}.
Definition2.21 : An intuitionistic fuzzy ideal topological space (X, 7,1 ) is called fuzzy
compact if each intuitionistic fuzzy ideal open cover has a finite subcover .

Definition 2.22: An intuitionistic fuzzy ideal set A of a intuitionistic fuzzy ideal
topological space (X, t,1) is called an Intuitionistic fuzzy ideal generalized closed
(intuitionistic ideal g-closed ) if cl(A) € 0 wherever A € 0 and 0 is intuitionistic

fuzzy ideal open .

Definition2.23 : Complement of an intuitionistic fuzzy ideal g- closed set is called intuitionistic
fuzzy ideal g-open set .

Remark2.2 : Every intuitionistic fuzzy ideal closed set ( intuitionistic fuzzy ideal open set ) is
intuitionistic fuzzy ideal g- closed set (intuitionistic fuzzy ideal g-open set )

but its converse may not be true . Throughout this paper f: (X,7,1) = (Y ,9,1 ) denote

the mapping from an intuitionistic fuzzy ideal topological space(X ,t,I)to another

intuitionistic ideal toplogical space (Y, 9,1 ).
3 — Intuitionistic Fuzzy Ideal g — Continuous Mapping
Definition3.1 : A mapping f: (X,t,1) = (Y,9,1)is said to be intuitionistic fuzzy ideal g —
continuous if the invers imge of every intuitionistic fuzzy ideal closed set of Y is

intuitionistic fuzzy ideal g — closed in X .

Remark 3.1 : Every intuitionistic fuzzy ideal continuous mapping is intuitionistic
fuzzy ideal g-closed Continuous but the converse may not be true . For,

Theorem 3.1 : Amaping f: (X,t,1) = (Y,9,1) is intuitionistic fuzzy ideal g —
continuous if andonly if the inverse Image of every intuitionistic fuzzy ideal
open set of Y is intuitionistic fuzzy ideal g-openin X .

Proof :lIt is obvious because

YU = (fY(U))¢ for every intuitionistic fuzzy ideal set U of Y .

Theorem 3.2 : If f: (X,1,1) = (Y,9,]) is an intuitionistic fuzzy ideal g — continuous

then for each intuitionistic fuzzy ideal point c(a, B)of X and each fuzzy ideal

open setV f(c(oc, ﬁ)) C V there exist a intuitionistic fuzzy ideal g — open set U

such that c(a,f) S Uand f(U) S V.

Proof: Let c(a, B)be a intuitionistic fuzzy ideal point of X anV be a intuitionistic fuzzy
ideal open set of Ysuch that f(c(a,B))qV .put U = f~*(V).then by hypothesies U is an
intuitionistic fuzzy ideal g — open set of X which contains A .

Definition 3.2 : Let (X, t,I)bean intuitionistic fuzzy ideal topological space .

The generalized closure of a intuitionistic fuzzy ideal set A of X denoted by
gcl (A)is the intersection of all intuitionistic fuzzy ideal g — closed set of X which
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Remark3.2 : It is clear that,A € gcl(A) € cl(A) for any intuitionistic
fuzzy ideal set A of X .
Theorm3.3 : if f:(X,t,I) - (Y,9,]) is intuitionistic fuzzy ideal g — continuous
then f(gcl(A)) € cl(f(A)) for every intuitionistic fuzzy set A of X .
Proof : let A be an intuitionistic fuzzy ideal set of X. Then cl(f(A))iS an intuitionistic

fuzzy ideal closed set of Y .Since f is fuzzy ideal g — continuous f~1 (cl(f(A)))
is an intuitionistic fuzzy ideal g — closed in X .clearly A € f~1 (cl(A)). Therefore

gcl(4) € gel (f‘l (cl(f(A)))) = f1 (cl(f(A))).Hence f(gcl(A) < cl(f(A)).

Definition3.3 : An intuitionistic fuzzy ideal topological space (X,t,1)is said to be
intuitinistic fuzzy ideal Ty\,if every intuitionistic fuzzy ideal g — closed set

in X is intuitionistic fuzzy ideal closed in X .

Theorem3.5 : Amapping f from an intuitionistic fuzzy ideal Ty, space (X,1,1) to
an intuitionistic fuzzy ideal toplolgical space (Y,9,1) is intuiotionistic fuzzy ideal
continuous if and only if it is intuitionistic ideal g — continuous .

Proof : obvious .

Thorem3.6: If : (X,t,I) - (Y,9,]) is intuitionistic fuzzy ideal

g — continuous and g: (Y,9,1) = (Z,p,1) is continuous fuzzy ideal continuous .

.Then gof : (X,t,I) —» (Z, p,]) is intuitionistic fuzzy ideal g — continuous .

Proof : If an intuitionistic fuzzy ideal closed in Z ,then f~1 (A) is intuitionistic fuzzy
ideal closed inY because g is intuitionistic fuzzy ideal continuous .Therefore

(gof)™ (A) = fF~Y(g~1(A))is intuitionistic fuzzy ideal g — closed set

in X .Hence gof is intuitionistic fuzzy ideal g — continuous .

Theorem3.7:if f: (X,t,I) = (Y,9,1) and g: (Y, 9,1 ) = (Z, p,I)are two intuitionistic
fuzzy ideal g — continuous mapping and (Y,9,1) is intuitionistic fuzzy ideal
Ty\, space then gof: (X,t,I) = (Z,p,1) is intuitionistic fuzzy ideal g — continuous .
Proof : Obvious .

Definition 3.5: An intuitionistic fuzzy ideal topological space (X,t,I) is said to be

intutionistic fuzzy ideal GO — compact if every intuitionistic fuzzy ideal g

—open cover of X has finite subcover .

Theorem3.8 : Intuitionistic fuzzy ideal g — continuous image of an intuitionistic

intuitionistic fuzzy GO — compact space is intuitionistic fuzzy ideal compact .

Proof : Let f: (X,1,1) » (Y,9,1) be an intuitionistic fuzzy ideal g — continuous

map from an intuitionistic fuzzy ideal GO — compact space (X, t,I)onto an

intuitionistic fuzzy ideal topological space (Y,9,1) .

Let {A; : ie A} be an intuitionistic fuzzy idael g — open cover of Y then

{f1(A)): ie A }is an intuitionistic fuzzy ideal g — open cover of X .

Since X is intuitionistic fuzzy ideal GO — compact it has finite

intuitionistic fuzzy subcover say {f 1(41),.........f 1(4,)}.Since f is onto
{Aq, ... . ... . Ay Yis an intuitionistic fuzzy ideal open cover Y and so (Y,9,1) is
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intuitionistic fuzzy ideal compact .
Definition3.6 : An intuitionistic fuzzy ideal toplogical space X is called
intuitionistic fuzzy ideal GO — connected if there is no proper intuitionustic
fuzzy ideal of X which is both intuitionistic fuzzy ideal g — open and intuitionistic
fuzzy ideal g—closed .
Remark 3.4 : Every intuitionistic fuzzy ideal GO — connected space is intutionistic
fuzzy ideal Cs — connected [15], but the converse may not to be true . for,
Example3.1: Let X = {a,b},U =<x,(.5/a,.7/b),(.5/a,.3/b) >,and T = {0,U, 1} be
an intuitionistic fuzzy ideal topology on X ,then (X, t,1) is intuitionistic fuzzy ideal
connected but not fuzzy ideal GO — connected .
Theorem3.9 : An intuitionistic fuzzy ideal Ty\, — space is intuitionistic fuzzy
ideal C5 — connected if and only if it is intuitionistic fuzzy ideal GO — connected .
proof : Obvious :
Theorem3.10 : If f: (X, t,I) = (Y,9,1) is an intuitionistic fuzzy ideal g — continuous
surjection and X is intuitionistic fuzzy ideal GO — connected then Y is intuitionistic
fuzzy ideal C5 — connected .
proof : Suppose Y is not intuitionistic fuzzy ideal connected .Then there exists
a proper intutionistic fuzzy ideal set G of Y which is both intuitionistic fuzzy ideal
open and intuitionistic fuzzy ideal closed .Thereforef ~1(G) is proper intuitionistic
fuzzy ideal closed and intuitionistic fuzzy ideal open set of X ,because f
intuitionistic fuzzy ideal g — continuous surjection . Hence X is not
intuitionistic fuzzy ideal GO — connected .
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