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Abstract. The purpose of the paper is to introduce and sthdyconcepts of fuzzy
generalizedy closed sets and study their basic properties mzyfuopological spaces.
Moreover, in this paper we define fuzglY2z spaces in which every fuzzy generalized
continuous is fuzzy continuous. In addition, we have also introduced studied fuzzy
generalizedy connectedness and fuzzy generalizedmpactness.
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1. Introduction
A fuzzy topologicl space using the concept of fugeys was introduced by C.L.Chang,
Known as Chang’s fts in 1968. The concept of fugeys were introduced by Prof.
L.A.Zadeh in 1965. In 1981 K.K.Azad investigate ttancept of fuzzy semi open sets,
fuzzy semi continuous, fuzzy regular sets and etated important properties. In this
paper generalization of fuzzy closed sets are basetbpological notions which were
introduced and studied by Norman Levine,1970. 9971G.Balasubramanium and P.
Sundaram introduced the concept of fuzzy genemilizclosed set and.,Tspaces.
Recently M.E.EI-Shafei et al, 2007 introduced ahglg semi generalized continuous
functions in fts .

In 1999, Hanafy et al introduced fuzgyopen sets and fuzazy continuity.In
2013, Author study and introduced fuzzy generaligemntinuity in fuzzy topological
space.ln the present paper, we investigate fuzyemlizedy connectedness and fuzzy
generalizedy compactness in fts. In section 2 and 3 usingctirecept of generalized
fuzzy open (closed) set, we introduce and study rtbeons of fuzzy generalizegd
connectedness and fuzzy generaligegdmpactness respectively.

Recall the following definitions of sets which wile used often throughout this
paper.
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Definition 1.01. [4] A fuzzy subset A of (%) is called fuzzy generalized closed if
CI(AH, A<H, H is open set of X.
A fuzzy subset A of (%) is called fuzzy generalized open (in short fgd)1-A is fgc.

Remarks: i) The intersection of two fgc sets is not generalfigc set and the union of
two fgc sets is fgc set.

i) The union of two fgo ses is not generally fgput intersection of any two fgo sets is
fgo.

Theorem 1.2. (a) [5] Let (X1) be a fuzzy compact (Lindelof,countably compagice
and suppose thatis a fgc set of X. Them is fuzzy compact(Lindelof, countably
compact.).

(b) If (X,1) is fuzzy regular [3] andis fuzzy compact of X , thekis fgc set.

Definition 1.3. [4] The infimum of all fuzzy generalized closedtscontaining the set A
is called fuzzy generalized closure of A andefined by
gcl(A)=inf{B: B> A, B is fuzzy generalized closed set}
gint(A) =sup{B: B< A, B is fuzzy generalized open set}

Definition 1.4. [10] A fuzzy subset A of fuzzy topological spaceds said to be fuzzy
y open set (res. Fuzzyclosed set) if A clintA V intclA (res. A>clintA A intclA)

Remarks i) The union of Yo sets isyo set, but the intersection of twoyofsets need
not fyo.

i) The intersection of a fuzzy open set which iciasp subset and a fuzyypen set is
fuzzyy open.

iii) The union of fuzzy closed set which is a priubset and fuzayclosed set is fuzzy
closed.

Definition 1.5. A function f: X—Y is said to be
(a) [4] Fuzzy generalized continuous iff'(A) is fuzzy generalized closed in X ,
for every fuzzy closed set A of Y.
(b) Fuzzy complete continuous iff*(A) is fuzzy regular open (res. frc) of X, for
every fuzzy open (res. fc) of Ain'Y.

Definition 1.6. [8] A fts (X,1) is said to be fuzzy .J space if every fuzzy generalized
closed set in X is fuzzy closed.

Theorem 1.7.[4] If A is a fg closed set in X and if X Y is fuzzy continuous and
fuzzy closed , thenX| is fg closed in Y.

Definition 1.8. [6] A fuzzy subset A of (%) is called fuzzy generalizeg closed set if
cl(A)< H, A<H and H is fuzzy open set of X.
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A fuzzy subset A of (%) is called fuzzy generalizegopen set(in short §g) iff 1-A is
fgyc set.

Definition 1.9. [6] A fuzzy topological space (%, is said to be fuzzy T, space if
every fuzzy generalizegiclosed set in X is fuzzy closed.

Theorem 1.10. [6] A fts(X,1) is fuzzyy compact iff each open cover of family of fuzazy
open set of has finite sub cover.

Theorem 1.11. [6] Let (X;1) be a fuzzyy compact space and suppose thas a fge
set of X. Therh is fuzzyy compact.

Theorem 1.12. [6] Let f:(X,1) - (Y,0) and g: (Y9) - (Z,p) be functions and Y is/T.,.
If f and g are fg continuous, the g.f is fgcontinuous.
The converse of the theorem is not valid if Yadg fyT, .

Definition 1.13. [6] A function f: X- Y is called fuzzy generalizeglcontinuous if the
inverse of every fuzzy closed setin Y is fgclosed in X.
If f: X>Y is fuzzyy continuous then it is fgcontinuous.

2. Fuzzy Generalized y Connectedness
Definition 2.1. A fuzzy topological space X is said to beyfgonnected iff the only
fuzzy space which fgopen and fg-closed are 0 and 1.

Theorem 2.2. Every fgy connected space is fuzgygonnected.

Proof: Let X be a fg connected space. If possible,let X be not a fyzegnnected. By
definition we can write that there exits a propgrsetu such thap= Ou=1.

And p is both § open andyf closed.

Also we know that yfopen= fgy open.

It follows thatp is not fgy connected set which contradicts our assumption.

O uis fy connected.

The converse of the theorem is not true.

The support of the above statement an exampleiwa below;

Example 2.3. Let X = {a,b,c} andt ={0,1,A}

whereA: X -[0,1] is such thak(a)=1 ,A(b)=0 ,A(c)=0

It can be easily shown that (X,is fy connected, but it is notygonnected.
If we take fom): X - [0,1] is such that

n(a)=0n(b)=0,n(c)=1 wherer={0,1,n}

Then (X7) are ¥ connected and fgconnected.

Theorem 2.4. If X'is fuzzy T¥2 space,then X is f y connected iff X is fgy connected.
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Proof: Let X is fT¥2 and fy connected set. Suppose X is not fgy-connected. It implies
that there exist a proper fuzzy set 4 such that [ is both fg open and fg-closed set.
Finally we have  is both fgy-open and fgy-closed.

Since X is fT% space = [ is both fy-open and fy closed.

= X is not fy connected It contradict our assumption.

0 Xis fgy connected.

The converse of the theorem follows directly from theorem 2.02.

Definition 2.5. Let A is fuzzy set in X and we denote

gycl(A) =Cf{pCus<A and p is fgy-open} and
gyint(A)=C{pCu=A and W is fgy-closed}

Definition 2.6. A fgy closed set Ais called regular fgy closed if A= gycl(gyint(A))
The fuzzy compliment of regular fgy closed set is called regular fgy open.

Definition 2.7. A fuzzy topological space X is called fgy super connected if there is no
proper regular fgyopen set in X.
Generalized fuzzy super connectedness = fuzzy connectedness.

Theorem 2.8. Let X be fts. The following are equivalent:

(i) X is regular fgy super connected.

(ii) gycl(A) =1 for every non zero fgy open set A.

(iii) gyint(v) = 0, for every fgyclAZ 1.

(iv) X does not have non-zero fgy open set Y and A such that p+ A< 1.

(v) X does not have non zero fuzzy setsndu such that gclA + u =A + gycly = 1.

3. Fuzzy generalized y compact spaces
Definition 3.1. A collection {\}ior of fgy open sets in X is calledyfgover of fuzzy sets

if p<Oor A

Definition 3.2. A fts X is called fg compact if every fgopen cover has finite sub cover.
Definition 3.3. A fuzzy sekin X is said to be fg compact relative to X is for every
collection {\}ior of fgy open sets such thak[DrA; ,there exists a finite subdeg of I
such that<OgroA;.

Definition 3.4. A fuzzy sefA of X is said to be fgcompact if it is f§g compact relative to
X.

Theorem 3.5. Let (x;1) be a fuzzyy compact and a fuzzy sktin X is a fgy closed set.
Then A is fuzzyy-compact.
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Proof. Let {Uq}qcr be a family of § open sets in X such thak Chor, . SinceA is fgy
closed set antyqrig is fuzzyy open, it follws that

CIA)<Uyorng But cl@\) is fy-compact and therefore,
It follows that A<cl(A)<[Lorpan fOr some natural number n.

Theorem 3.6. Let X be a fg compact and\ be a fg closed set in X. Thénis fgy
compact.
Proof. Obvious.

Theorem 3.7. If (x,1) is fuzzy regular andl is fy-compact, then is fgy closed set.

Theorem 3.8. A fg continuous image of aygompact space i§ Etompact.
Proof. Let X be a fg compact space and let f:-XY a fg continuous bijective mapping.
If {f } is a fy open cover of Y, theRif (f;) =I".

Since fis 1-1 and onto, i

We have {f'(f))};n; is a fuzzy opew cover of X.

Since X is a fg compact, there exist a finite subsef$ Fsuch that

Ooelf ()] =1 . From continuity of f, We deduce

Iy = £(X) = f(Doet () =0(F £(5)) < OF (7)) <Cheefy < Iy
Hencelf; =Iy

= Y is fycompact.

Hence Proved.

4. Conclusion

In the present paper we introduced and studiedvacoacept-fuzzy generalizedclosed
set in fuzzy topological space. This new concept e characteristic properties of the
discussed fuzzy generalizgeconnectedness and fuzzy generalizezbmpactness will
play an important part in studying fuzzy generalizeclosed sets. And also it may be a
useful tool for studying the theory of fuzzy gerized y-regular closed set and some
other part of this field.
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