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1. Introduction

The fuzzy concept has invaded almost all branchesathematics ever since the introduction of fugeis by
L.A.Zadeh[11]. Fuzzy sets have applications in mAeld such as information [9] and control [10].Ttheeory
of fuzzy topological space was introduced and dged by C.L.Chang[6] and since then various notions
classical topology have been extended to fuzzyltmpeal space. The idea of “intuitionistic fuzzyt'sevas first
published by Atanassov[l]and many works by the saatbor and his colleagues appeared in the litexdf+
4].Later this concept was generalized to “intuititic L -fuzzy set” by Atanassov and stoeva[5]. Tomcept of
generalized intuitionistic fuzzy closed set wagddticed by R.Dhavaseelan , E.Roja and M.K.Umar 4.
concept of intuitionistic fuzzy generalized alpbyen set was introduced by D.Kalamani , K.Saktharel
C.S.Gowri [8]. In this chapter the concepts of itdmistic fuzzy g# closed set, intuitionistic fuzzg#
continuous mapping, strongly intuitionistic fuzzy gontinuous mapping, intuitionistic fuzzy g# iroage
mapping and perfectly intuitionistic fuzzy g# contous mapping are studied. The concept of intugtan

fuzzy g# compact is introduced. Some interestirgperties are investigated besides giving some ebemmp

2. Preliminaries
Definition 2.1[3]: Let X be a nonempty fixed set. An intuitionistizgy set(IFS for short)A is an object having

the form A ={=< x, u (x),5,(x) =:x € X} where the functiont, : X1 andd(x): X -1 denote the
degree of membership (namely, () and the degree of nonmember shidy, () Jof each elemerit € X to

the set A respectively ,and 04 (x) + &,(x) <1 for eachx £ X,

Definition 2.2[3]: Let X be an nonempty set and intuitionistic fuzeyssA and B in the form
A= {2 uy(x),8,(x) =:x £X), B={< x, 145 (x), 85(x) >:x € X Then
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(8)A S Biff g(x) = pz(x) andd,(x) = 85(x) forallx € X;

b)A =FEiff A £ BandE £ 4;

©A={=x,8,(x) pslx) = x X}

@A NEB={<xus(x)Nug(x),8,(x)UG(x) =:x € X}

(€)A UB = {< x, t, (x)Up(x), 8, (x) N8 5(x) »:x € X}

(A ={<xu (1)1 — py(x) = x € X}

@14 ={=x1-38,(x),8,(x) =x € X}

Definition 2.3[3]: Let {A;: i £ J}be an arbitrary family of intuitionistic fuzzyets in X. Then

@NA = {< a0 py (x),Ud, (x) =x €X)

(b) UA = {= x, Upy (x).N 8, (x) =:x € X}

Since our main purpose is to construct the tamigléveloping intuitionistic fuzzy topological sgac, we must

introduce the intuitionistic fuzzy sets nd 1 in X as follows:

Definition 2.4[3]:
@0.={=x01=x&X]
b)L =f{<x,10=xeX]

Definition 2.5[3]: An intuitionistic fuzzy topology on X is a family of intuitionistic fuzzy sets in X satisfying

the following axioms.

(0., LE1

(i) GG, =1, forany G, G, £ 1

(i) UG, E1for any family {G\iEJ}int

In this case the pair (%) is called an intuitionstic fuzzy topology spacelany intuitionstic fuzzy set imis
known as an intuitionistic fuzzy open set in X.

The complement Aof an intuitionistic fuzzy open set A in an intaitstic fuzzy topology space (X) is called

an intuitionistic fuzzy closed set in X.

Definition 2.6[3]:(a) If B ={=" v, uzlx),d;(x) =:v € ¥} is an intuitionistic fuzzy set in Y, then the
preimage of B under f , denoted b}f_i (B) , is the intuitionistic fuzzy set in X defined by
FHB) = (= f Hug) (). fH(85) (%) =:x € X}

(b) If A ={=x,A,(x). 7, (x) =:x € X} is an intitionistic fuzzy set in X, then the ineagf A under f
denoted by f(4) , is the intuitionistic = fuzzy set in Y  defined by

FA) = {<v, fAIO.(1—F(1 - 7)) =: v E V). Where
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FEOM = [’” e i@ F10) %0

0, o therwise

sup . ~
(1-F-7)0) = [ & fri) Al if f0) # 0

1, otherwise

for the sake of simplicity , let us use the symfiof - ) for [l —f(1— d)} .

Definition 2.8[7]:Let (X,T) be an intuitionistic fuzzy topological ape . An intuitionistic fuzzy set A in (X,T) is
said to be generalized intuitionistic fuzzy closgdhtuitionistic fuzzy cl(A)= G whenever & G and G is
intuitionistic fuzzy open.The complement of a gatieed intuitionistic fuzzy closedset is generatiz

intuitionistic fuzzy open.

Definition 2.9[8]:An intuitionistic fuzzy set A in(X;t ) is said to be an intuitionistic fuzzy generatizalpha

open set if< int{A) 2 Uwhenever 22U and U is an intuitionistic fuzzy alpha closed isetX, 1)

3. Intuitionistic fuzzy g# Closed setsand I ntuitionistic fuzzy g# continuous functions

Definition 3.1: Let (X, T) be an intuitionistic fuzzy topologicapace and Let A be an intuitionistic fuzzy set in

X. Then A is said to be intuitionistic fuzzyfgclosed if IFcl (A)SU whenever AU and U is an intuitionistic
fuzzy generalized open.

The complement of intuitionistic fuzzy g# closed ise intuitionistic fuzzy g# open.

Definition 3.2: Let (X, T) be an intuitionistic fuzzy topologicapace and Let A be an intuitionistic fuzzy set in
X .Then intuitionistic fuzzy & closure and intuitionistic fuzzy&jinterior are defined by

(a) IFg=cl (A) = M{G\ G is a IF ¢ closed set in X and @G}

(b) IFg&int (A) = U {K\ K is a IF g& open set in X and &A}

Definition 3.3: Let (X,T) and (Y,S) be any two intuitionistic fuztopological spaces.

(a) A map f:(X,T)(Y,S) is said to be intuitionistic fuzzy&jcontinuous if the pre image of every open set in
(Y,S) is intuitionistic fuzzy & open set in (X,T).

(b) A map f:(X,T)(Y,S) is said to be intuitionistic fuzzy&yirresolute if the preimage of every intuitionistic
fuzzy g& open set in (Y,S) is intuitionistic fuzzysgopen set in (X,T).

(c) A map f :(X,T)-(Y,S) is said to be strongly intuitionistic fuzzy=gcontinuous if the preimage of every
intuitionistic fuzzy ¢& open set in (Y,S) is intuitionistic fuzzy open Be{X,T).

(d) A map f :(X,T)-(Y,S) is said to be perfectly intuitionistic fuzzgy# continuous if the preimage of every

intuitionistic fuzzy ¢ open set in (Y,S) is both intuitionistic fuzzy opand intuitionistic fuzzy closed in (X, T).
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Proposition 3.4: Let (X,T) and (Y,S) be any two intuitionistic fuztopological spaces. Let f :(X,P(Y,S) be
intuitionstic fuzzy g# continuous .Then for evemjuiitionstic fuzzy set A in X, f(IFg#cl(A)E IFcl(f(A))
Proof: Let A be an intuitionistic fuzzy set in (X, T). S IFcl (f (A)) is an intuitionistic fuzzy closeetsand f

is a intuitionstic fuzzy g# continuous mapping{(IFcl(f(A)) is a intuitionstic fuzzy g# closed send f

YIFcI(f(A)) = A .Now IFg#cl(A) < fY{IFcI(f(A). Therefore f (IFg#cl(A))S IFCI(f(A)).

Proposition 3.5: Let (X,T) and (Y,S) be any two intuitionistic fuzzgpological spaces. Let f :(X,B(Y,S) be
intuitionstic fuzzy g# continuous .Then for evemyiitionstic fuzzy set A in Y, IFg#cIf{A)) < f* (IFcl(A))
Proof: Let A be an intuitionistic fuzzy set in (Y,S). LBt= f(A).Then

f(B) = f(f }(A) € A. By proposition 3.4, f(IFg#cI{f(A))) < IFcI(f(fX(A)) .

Thus IFg#cl(f(A)) < fY(IFcl(A)).

Proposition 3.6: Let (X,T) and (Y,S) be any two intuitionistic fuzzgpological spaces. If A is a IFg# closed set
in (X,T) and if f :(X,T)-(Y,S) is intuitionstic fuzzy continuous and intanstic fuzzy closed, then f( A) is
IFg# closed in(Y,S).

Proposition 3.7: Let (X, T) and (Y,S) be any two intuitionistic fuzzopological spaces. if f :(X,B (Y,S) is
intuitionstic fuzzy continuous then it is IFg# ¢oious.

The converse of Proposition 3.7 need not true. ES@enple 3.8

Example 3.8: Let X= {a,b,c}and Y={a,b,c} Define the intuitionstifuzzy sets A,B and C as follows
A={x,(0.4,04,04)(050.50.5)}
B=1{x,(05,0.6,0.7),(040.302)})and
C={x(04,0.6,0.5),(0.3,0.3,0.4)}.

Then T ={0 1, A, B} and S = {0 1.,C} are intuitionstic fuzzy topologies on X and Yhus (X, T) and
(Y, S) are intuitionistic fuzzy topological spacd3efine f :(X,T)-(Y,S) as follows . f(a)=a,f(b)=b,f(c)=c.

Clearly f is IFg# continuous. Now f is not IF canibus, Since fort(C) € Tfor Ce S.

Propositions 3.9: Let (X, T) and (Y, S) be any two intuitionistic foiz topological spaces. If f :(X, B (Y,S) is
intuitionstic fuzzy g# irresolute then it is IFg&ntinuous.

The converse of Proposition need not true. Seariple 3.10

Example 3.10: Let X={a,b,c}and Y={a,b,c}. Define the intuitioniik fuzzy sets A, B and C as follows
A={x,(0.4,0.5,05),(0.50.50.5)}

B={x,(0.6,0.7,0.6),(0.4,0.3,0.4))and

C={x,(0.5,0.5,0.5),(0.4,0.40.4)}.
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Then T ={Q 1, A, B} and S = {0 1.,C} are intuitionstic fuzzy topologies on X and Yhus (X, T) and (Y,
S) are intuitionstic fuzzy topological spaces. Deff :( X, T)- (Y,S) as follows . f (a)=a,f(b)=b,f(c)=c. Clearly f
is IFg# continuous. But f is not IF g# irresolunce D ={x, (0.6,0.6,0.5),(0.4,0.4,0.5) ) is IFg# open in
(Y,S), (D) is not IFg# open in (X,T)

Proposition 3.11: Let (X, T) and (Y, S) be any two intuitionistic fz)z topological spaces. if f :(X, B (Y,S) is
strongly intuitionistic fuzzy g# continuous thdrnis intuitionistic fuzzy continuous.
The converse of Proposition need not true. Seariple 3.12

Example 3.12: Let X={a,b,c}and Y={a,b,c}. Define the intuitioniik fuzzy sets A, B and C as follows
A={x,0.504,05)(03,0.3,03)}

B ={x,(0.6,0.5,0.6),(0.3,0.2,0.3) ) and

C =1{x,(0.5,0.5,0.6),(0.2,0.2,0.3) ).

ThenT = {01.,A,B} and S = {0.1.,C} are intuitionstic fuzzy topologies on X and Yhus (X,T) and
(Y,S) are intuitionstic fuzzy topological space®fine f :(X,T)- (Y,S) as follows . f(a)=c,f(b)=b,f(c)=c. Clearly
f is IF continuous. But f is not strongly IF g#dgolute. Since D #x, (0.7,0.8,0.7),(0.1,0.1,0.1)} is IFg#
open in (Y, S), (D) is not IF open in (X,T)

Proposition 3.13: Let (X, T) and (Y,S) be any two intuitionistic fuzzopological spaces. if f :(X, B (Y,S) is
perfectly intuitionstic fuzzy g# continuous theiisi strongly intuitionstic fuzzy g# continuous.

The converse of Proposition need not true.EBSeenple 3.14

Example 3.14:Let X= {a,b,c}, Y={a,b,c} .Define the intuitionstifuzzy sets A,B and C as follows
A=1{x,(0.8/0.808),(0.10.1,0.1)}

B =1{x,(0.6,0.5,0.6),(0.3,0.2,0.3)) and

C={x,(0.5,0.5,0.6),(0.2,0.2,0.3)}. Then

T={0-1,AB}, S ={0.1.,B} are intuitionstic fuzzy topologies on X and .YThus (X,T) and (Y,S) are
intuitionstic fuzzy topological spaces. Define X,7) - (Y,S) as follows . f(a)=c, f(b)=b, f(c)=c . Clearlfis
strongly intuitionstic fuzzy g# continuous. Busfnot perfectly intuitionstic fuzzy g# continuous

Since D ={x, (0.8,0.8,0.8),(0.1,0.1,0.1)} is IFg# open in (Y, S);{D) is intuitionistic fuzzy open and not

intuitionistic fuzzy closed in (X,T)

Proposition 3.15: Let (X,T) , (Y,S)and (Z,R) be any three intuitiotiisfuzzy topological spaces. Suppose f
(X, T)>(Y,S), g «(Y,Sk (Z,R)be maps .Assume f is intuitionstic fuzzy igesolute and g is intuitionstic

fuzzy g# continuous thenaf is intuitionstic fuzzy g# continuous.

Proposition 3.16: Let (X,T) , (Y,S)and (Z,R) be any three intuitiotiisfuzzy topological spaces. Suppose f
(X, T)->(Y,S) , g :(Y,S)» (Z,R)be maps .Assume f is strongly intuitiondliezy g# continuous and g is

intuitionstic fuzzy g# continuous therod is intuitionstic fuzzy continuous.
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Definition 3.17: An intuitionistic fuzzy topological space (X,T) &id to be intuitionistic fuzzy (f if every

intuitionistic fuzzy g# closed set in (X,T) is irionistic fuzzy closed in (X,T).

Proposition 3.18:Let (X,T) , (Y,S)and (Z,R) be any three intuitiotiés fuzzy topological spaces.Let f
(X, T)=(Y,S) & g (Y,S)-(Z,R)be maps and (Y,S) be intuitionistic fuzzy,T.If fand g are intuitionstic
fuzzy g# continuous thenaf is intuitionstic fuzzy g# continuous.

This proposition is not valid if (Y,S) is nattuitionistic fuzzy T,.

Example 3.19: Let X={a,b,c}. Define the intuitionistic fuzzy &£ A,B and C as follows.
A={x(04,0406)(040.40.3)}

B=1{x,(0.5,0.5,06),(0.3,0.40.3))and

C =4x,(0.6,0.6,0.6),(0.5,0.3,0.4))

Then the family T = {0,1A},S= {0,1.,.B} and R = {0,1,C} are intuitionistic fuzzy topologies on X.Thus
(X, T),(X,S)and(X,R) are intuitionistic fuzzy topay spaces on X. Also define f :(X,F)Y,S) as f(a)=a, f(b)=b
&f(c)=c and g :(Y,S) (Z,R) as g(a)=a, g(b)=b &g(c)=c. clearly f and @ amtuitionstic fuzzy g# continuous.
But gof is not intuitionstic fuzzy g# continuous. Sin&eis intuitionistic fuzzy closed in (X,R). therefofé(g
%)) is not intuitionistic fuzzy closed in (X,T) bagse (X,S) is not intuitionistic fuzzy,§ space. Therefore g

of is not intuitionstic fuzzy g# continuous.

INTERRELATION
From the above results proved,we have a diagrammications as shown below.
In the diagram A,B,C,D and E denote intuitionistizzy continuity,IF g#—continuity, intuitionistic

fuzzy g#irresolute, perfectly IFg#—continuity and strongly Ilg#—continuity respectively.

—:‘_';.

é’fl "—|—;?)’

VT
\I

D C

4, Intuitionistic fuzzy g# compactness

Definition 4.1:Let (X,T) be an IFTS, if a famil){-:: X e Ve il Ej} of intuitionistic fuzzy g# open

spaces in X satisfies the conditihh{{ X, e Ve FLE j} =1 Then it is called a intuitionistic fuzzy g#
open cover of X.

A finite sub family of a intuitionistic fuzzy g# em cover{{ X e Ve =il Ej} of X which is also a

intuitionistic fuzzy g# open cover of X , is calladinite sub cover oﬁ-:: X Qe Ve FLE j}
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Definition 4.2: An Intuitionistic fuzzy topological space (X,T) églled Intuitionistic fuzzy g# compact iff every
Intuitionistic fuzzy g# open cover of X has a fangub cover.

Proposition 4.3: Let (X,T) and (Y,S) be any intuitionistic fuzzypological spaces and f: (X, (Y,S) be
intuitionistic fuzzy g# continuous surjection. IK,I) is intuitionistic fuzzy g# compact then (Y,8 also
intuitionistic fuzzy g# compact.

Definition 4.4:
Let (X, T) be an intuitionistic fuzzy topologicapace and A be an intuitionistic fuzzy set in (XITa family

{-:: X, e Ve, =50 Ej} of intuitionistic fuzzy g# open sets in (X, T) isfies the condition A= U
{-{ X, Ue Ve =51 E j} =1 then it is called an intuitionistic fuzzy g# opeover of A.A finite sub family
of a intuitionistic fuzzy g# open COV(\EF{ XU Ve =31 E j} of A, which is also a intuitionistic fuzzy g#
open cover of A , is called a finite sub cover{@:f X, Ue Ve =1 E j}

Definition 4.5:

An intuitionistic fuzzy set A is called intuitiortis fuzzy g# compact iff every
intuitionistic fuzzy g# open cover of A has a fensub cover.

Proposition 4.6:

Let (X,T) and (Y,S) be any two intuitionistic fuzzopological spaces and f: (X,F (Y,S) be intuitionistic
fuzzy g# continuous function. If A is intuitionistifuzzy g# compact in (X,T) , then is f(A) is uitionistic
fuzzy g# compact in (Y,S).

Proposition 4.7:
Let (X,T) be an intuitionistic fuzzy g# compagbage and suppose that A is a intuitionistic fug#yclosed set
of (X,T)then A is an intuitionistic fuzzy g# comga.
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