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I. INTRODUCTION
The notion of intuitionistic fuzzy sets was introduced by Atanassov[6] as a generalization of fuzzy sets. In 1997,
Coker[2] introduced the concept of intuitionistic fuzzy topological spaces. In this paper, we have investigated the
theoretical applications of intuitionistic fuzzy generalized y closed sets and obtained some important theorems.

Il. PRELIMINARIES

Definition 2.1 [6]: An intiiilionislicfuzzy ~e/(IFS in short) A is an object having the form A = {(x, Pa(x), Va(x)) : x e X}
where the function pa : X —=[0,1] and Va : X ~[0,1] denote the degree of membership (namely Pa(x)) and the degree of
non-membership (namely Va(x)) of each element x € X to the set A, respectively, and 0 < Pa(x) + Va(x) < 1 for each
Xe X. Denote by IFS (X), the set of all intuitionistic fuzzy sets in X.
An intuitionistic fuzzy set A in X is simply denoted by A = (x, Pa, Va>instead of denoting A = {{x, Pa(x), Va(x)) : xe X}.
Definition 2.2[6]: Let A and B be two IFSs of the form A = {<x, Pa(x), Va(x)> : x e X} and B = {(X, Pb(x), Wb(x)) :
Xe X}. Then,

a) A S Binand only if Pa(x) < Pb(x) and Va(x) > W(x) for all x e X;

b) A=Binandonly ifAc Band A 3 B;

c) A"={(x, Va(x), Pa(x)) : x £X};

d) AUB= {{X Pa(x) VPb(x), Va(x) AVb(x)) : x £ X};

e) An B={(X, Pa(x) a Ps(x), Va(x) VW(x)) : x £ X}.

The intuitionistic fuzzy sets 0~ = (x, 0, 1) and 1~ = (x, 1,0) are respectively the empty set and the whole set of X.
Definition 2.3[2]: An intuitionisticfuzzy topology (IFT in short) on X is a family i of IFS, in X satisfying the following
axioms:

@i 0~ 1~£T

(ii) Gin GzeTforany Gi, G2£t

(iii) UGj £Tfor any family {G,:i£J} £ t

In this case the pair (X, t) is called intuitionisticfuzzy topological space (IFTS in short) and any IFS in tis known as an
intuitionistic fuzzy open set (IFOS in short) in X. The complement A* of an IFOS A in IFTS (X, X) is called an
intuitionistic fiazzy closed set (IFCS in short) in X.
Definition 2.4[5]: An IFS A = (X, Pa, va) inan IFTS (X, X) is said to be an

(i) intuitionisticfuzzy y closed set (IFyCS in short) ifcl(int(A)) H int(cl(A)) £ A

(i) intuitionisticfuzzy y open set (IFyOS in short) if A £ int(cl(A)) U cl(int(A))

Definition 2.5[5]: Let A be an IFS inan IFTS (X, X). Then the y-interior and y-closure of A are defined as
yint(A) =U {G /G isan IFyOS in X and G £ A}
ycl(A) =n {K/Kisan IFyCS in X and A £ K}
Note that for any IFS A in (X, X), we have ycl(A*) = (yint(A))” and yint(A)° = (ycl(A))".
Result 2.6[8]: Let A be an IFS in (X, x), then
(@) ycl(A) 3 A U (cl(int(A)) (T int(cl(A)))
(i) yint(A) £ A D (cl(int(A)) fl int(cl(A)))

Definition 2.7[8]: An IFS A in an IFTS (X, X) is said to be an intuitionistic fuzzy generalized y closed set (IFGyCS for
short) ifycl(A) £ U whenever A £ U and U is an IFOS in (X, x). The family of all IFGyCSs ofan IFTS (X, x) is denoted
by IFGyC(X).
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Definition 2.8[9]: The complement Pf of an IFGyCS A in an IFTS (X, 1) is called an intuitionisticfuzzy generalized y
open set (IFGyOS in short) in X.
The family of all IFGvOSs of an TFTS (X, t) is denoted by IFGyO(X).
Definition 2.9[10]: An IFTS (X, t) is said to be IFTic space ifevery IFGCS in(X, t) isan IFCS in (X, X).
Definition 2.1 Qil): An iniuiiionisiicfuzzy point (IFF in short), written as P(,, is defined to be an intuitionistic fiizzy set
of X given by
f(«. P) if X=p
[(0, D) otherudse
An intuitionistic fuzzy point p,o p) is said to belong to a set A ifa < Paa'ld P~

I1l.  APPICATIONS OF INTUITIONISTIC FUZZY GENERALIZED y CLOSED SETS
In this section we have discussed some theoretical applications of intuitionistic fuzzy generalized y closed sets.
Definition 3.1: An IFTS (X, Xx) is called an intuitionistic fuzzy y T2 (IFyT 12 in short) space ifevery IFGyCS is an IFyCS
in X.
Example 3.2: Let X = {a, b} and G, = <x, (0.5a, 0-5b), (0.4a, 0.5b)) 02= (x, (0.4a, 0.3b), (0.5a, 0.5b)>. Then x= {O-, G|, Gz,
1~} isan IFT on X.
Then, IFyC(X) = (0., L, Pae [0,1], Pbe[0,1], VaE[0,1], we[0,1]/ O < Pa+ W< 1land 0 < Pb+ vp< 1}.
Thus (X, X) is an IFyT,2 space, as every IFGyCS is an IFyCS in (X, X).
Definition 3.3: An IFTS (X. x) is called an intuitionistic fuzzy yg T2 (IFyg in short) space if every IFGyCS is an
IFCS in X.
Definition 3.4: An IFTS (X, X) is called an intuitionistic fuzzy pre yJ  (IFPyTir in short) space if every IFGyCS is an
IFPCS inX.
Definition 3.5: An IFTS (X. X) is called an intuitionistic fuzzy semi y T w2 (IFSyTi” in short) space if every IFGyCS is an
IFSCS in X.
Definition 3.6: An IFTS (X, X) is called an intuitionistic fuzzy a y T12 (IFayTic in short) space if eveiy IFGyCS is an
IFaCS in X.
Remark 3.7: Not every IFyTui space is an IFT 12 space. This can be seen easily by the following example.
Example 3.8: Let X = (a, b} and let x = {0~, G|, G2, 1~} be an IFT on X, where Gi = (x,(0.5a, 0.3b), (0.5a, 0.7b))
02= (x, (0.4a, 0.2b), (0.6a, 0.8b)). Then (X, x) is an IFTS.
Then, IFyC(X) = {0_, L., Pae [0,1], Pbe [0,1], v,, ¢ [0,1], \B£ [0,1] / whenever Pa>0.5, Pb> 0.3, whenever pa<0.4, Pb<
0.2 and 0 < Pb+ Vb< 1}.
Since every IFGyCS is an IFyCS in (X, x), it is an IFyTy2 space. Let A = (x, (0.5a, 0.8b), (0.5a, 0.2b)), and A ¢ then
cl(A) = G2™” 1'. Hence A is an IFGCS in X but cl(A) = Gf 4 h, K \s not an IFCS in X. Therefore (X, X) is not an
IFTizn2 space.
Theorem 3.9: Every IFPyT 12 space is an IFyT 2 space but not conversely.
Proof: Let (X, X) be an IFPyT 12 space and let A be an IFGyCS in X. By hypothesis, A is an IFPCS in X. Since every
IFPCS is an IFyCS[2], A is an IFyCS in X. Hence (X. x) is an IFy T2 space.
Example 3.10: Let X=Ja. b} and let x = {O~, Gi, G2, 1-} be an IFT on X, where Gi = (x, (0.5a, 0.3b), (0.5a, 0.7b)),
G2= (x, (0.4a, 0.2b), (0.6a, 0.8hb)). Then (X, x) isan IFTS.
Then. IFyC(X) = (0., L, Pa£[0.1], Pb £[0,1], V£ [0,1], WE [0,1] / either 0.3 < Pb < 0.2 whenever Pa>0.5 (or) pa < 0.4
and 0 < Pb+ Vb< 1}
Since every IFGyYCS is an IFyCS in (X, x), it is an IFyTjQ space. Let A = (x, (0.4a, 0.3b), (0.5a, 0.7b)) be an IFS in X. Now
since cl(int(A)) = ¢c"G") = G £ A, Ais not an IFPCS in X. Therefore (X, X) is not an IFPyT\a-
Theorem 3.11: Every IFayTia space is an IFyT 2 space but not conversely.
Proof: Let (X, X) be an IFayT 2 space and let A be an IFGyCS in X. By hypothesis, A is an IFaCS in X. Since every
IFaCS is an IFyCS[2], A is an IFyCS in X. Hence (X, x) is an IFyTiz space.
Example 3.12: Let X = {a, b} and let x = |0~, G,, G2, 1-} be an IFT on X, where Gi = <x, (0.5a, 0.3b), (0.5a, 0.7h))
G2= (x, (0.4a, 0.2b), (0.6a, 0.8b)). Then (X, x) is an IFTS.
Then, IFyC(X) = (0, L, Pa£[0,1], Pb £[0,1], \a£ [0,1], \b £ [0,1] / either 0.3 < Pb < 0.2 whenever Pa>0.5 (or) pa< 0.4
and 0 < Pb+\b< I}
Since every IFGyCS is an IFyCS in (X, x), it is an IFyT 12 space. Let A = (X, (0.4a, 0.3b), (0.5a, 0.7b)) be an IFS in X. Now
since cl(int(cl(A))) = cl(int(Gi™) = cl(G]) = GI" £ A, Aisnotan IFaCS in X. Therefore (X, X) is not an IFayTi/2.
Theorem 3.13: Every IFSyTy2 space is an IFyTy2 space but not conversely.
Proof: Let (X, X) be an IFSyTy2 space and let A be an IFGyCS in X. By hypothesis, A is an IFSCS in X. Since every
IFSCS is an IFyCS[2], A is an IFyCS in X. Hence (X, x) is an IFyTiz space.
Example 3.14: Let X = {a, bj and let x = {0~, G,, Gz, 1~} be an IFT on X, where Gi= (X, (0.5a, 0.3b), (0.5a, 0.7h))
G2= (x, (0.4a, 0.2b), (0.6a, 0.8b)). Then (X, x) is an IFTS.
Then, IFyC(X) = {0., 1., Pa£[0,1], Pb £[0,1], V£ [0,1], W £ [0,1] / either 0.3 < Pb < 0.2 whenever Pa>0.5 (or) Pa< 0.4
and 0 < Pb+ \b< 1}.
Since every IFGYCS is an IFyCS in (X, x), it is an IFyT 12 space. Let A = (X, (0.4a, 0.3b), (0.5a, 0.7b)) be an IFS in X. Now
since int(cl(A)) = int(G|)= G| £ A, Aisnot an IFSCS in X. Therefore (X, X) is not an IFSyT 5.
Theorem 3.15: An IFTS (X, X) is an IFy T2 space if and only iflFGyO(X) = IFyO(X)
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Proof; Necessity: Let A be an IFGyOS in (X, t), then A° is an IFGyCS in X. By hypothesis A°is an IFyCS in (X, ©.
Hence A is an IFyOS in (X, t). Then IFGyO(X) = IFyO(X).
Sufficiency; Let A be an IFGYCS in (X, t). Then A° is an IFGyOS in (X, t). By hypothesis A" is an IFyOS in (X, X).
Therefore A is an IFyCS in (X, t). Hence (X, X) is an IFy T 12 space.
Theorem 3.16: An IFTS (X, X) is an IFyg T2 space ifand only if IFGyO(X) = IFO(X)
Proof: Necessity: Let A be an IFGyOS in (X, x), then A° is an IFGyCS in X. By hypothesis &"is an IFCS in (X, X).
Hence A is an IFOS in (X, X). Then IFGyO(X) = IFO(X).
Sufficiency: Let A be an IFGyYCS in (X, x). Then A“is an IFGyOS in (X, x). By hypothesis A™is an IFOS in (X, X).
Therefore A is an IFCS in (X, x). Hence (X, X) is an IFyg T2 space.
Theorem 3.17: Let (X, X) is an IFyg T 12 space. Then
(i) Any union of IFGyCS is an IFGyCS
(if) Any intersection of IFGyOS is an IFGyOS

Proof: (i) Let {Aj}; gj be any collection of IFGyCSs. Since (X, X) is an IFyg T 12 space, every IFGyCS is an IFCS. But
any union of IFCSs is an IFCS, Uj gy A, is also an IFCS in (X, x). Therefore Uj gy A, is an IFGyCS in X, as every IFCS

is an IFGyCS.
(ii) It can be proved that taking complement in (i).

Theorem 3.19: Let (X, X) be an IFyg Tjrz space. Then A is an IFGyOS in X if and only if for every IFP P(,, p G A, there
exists an IFGyOS B in X such that P* pPE B £ a.

Proof; Necessity: If A is an IFGyOS in X, then we can take B = A, so thatp,, DE B S A forevery IFP p(, p £ A
Sufficiency: Let A be an IFS in (X, X) and assume that there exists an IFGyOS in X such that P, p £ B £ A. Since X is
an IFyg T.2 space, B is an IFOS in X. Then A = Up,a,p)e aP@p) ~ Lip,, pgaB £ A Therefore A = Up(,, p)f a B which is
an IFOS. Then A is an IFGyOS in X.[9]
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