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Abstract: In this paper, the concept of fuzzy less weakly Urysohn space
is introduced. Its properties are systematically discussed
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1.Introduction and preliminaries

In [6],Chen introduced the fuzzy Urysohn space in fuzzy topological
space. And we introduced and studied the fuzzy less weakly Urysohn
space in fuzzy topological space in [11]. In this paper, we introduce and
study the fuzzy less weakly Urysohn space which is the weaker form of
fuzzy weakly Urysohn space.

In this paper, (X,5) will donote a Fuzzy topological space. 4°, 4
and 4' will denote respectively the interior closure and complement of
the fuzzy set 4. Fuzzy set 4 is called fuzzy semiopen iff there is a
Bes such that B<A<B™ [1]. Fuzzy set 4 is called fuzzy strongly
semiopen iff there in a Be & such that B< A<B™ [2]. Fuzzy set 4 is

called semiclosed iff 4' is semiopen. Fuzzy set 4 is called strongly
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semiclosed iff 4' is strongly semiopen.

4=U{B: B< 4, B fuzzy semiopen }

A=N{B: B> A4, B fuzzy semiclosed }

A*=U{B: B<4, B fuzzy strongly semiopen }

A =N{B: Bz 4, B fuzzy strongly semiclosed }
are called the semiinterior, semiclosure, strongly semiinterior and
strongly semiclosure of 4 [1,2], respectively.

Definition 1.1[9] Let (x,5) be a fuzzy topological space, ¢ be a
fuzzy point, Peé’ and e ¢ P.Then P is called a remote-neighborhood
of e, and the set of all remote-neighborhood of ewill be denoted by
7e).

Definition 1.2[9, 6, 11] Let (X,5) be a fuzzy topological space,
(X.,8) is called a fuzzy Hausdorff (Urysohn, weakly Urysohn) space if
for every pair of fuzzy points x,and y,with x=y there are
Pen(x,)and Qern(y,) suchthat PUQ=1(P°UQ’ =1, P*UQ*=1).
2.Fuzzy less weakly Urysohn space
Definition 2.1 Let (x,5) be a fuzzy topological space, If for every pair
of fuzzy points x,and y,with x=y there are Pen(x,)and Qen(y,)
such that P, UQ, =1.Then (X,5) is called a fuzzy less weakly Urysohn

space.
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Obviously the following statements are valid:
fuzzy Urysohn space

= fuzzy weakly Urysohn space

= fuzzy less weakly Urysohn space

= fuzzy Hausdorff space .

Theorem 2.2 Let ( X,5) be a fuzzy topological space, Then (X,5)
is a fuzzy less weakly Urysohn space iff for every pair of fuzzy points
x,and y,with x=y and a,4€[0,)) there are fuzzy open neighborhoods
v and W about x and y,, respectively, suchthat V.N\#_=0.
Proof Necessity . Let (X,5) be a fuzzy less weakly Urysohn space ,
x,and y, be two fuzzy pointsin ¥ with x#y and a,4€[0,1).Choose
two real numbers s and ¢ satisfying O<s<l-a and O0<zr<1-4.By
Definition 2.1 there are Pen(x,)and Qen(y,) such that
P,UQ,=1.Then P' and (' are fuzzy open neighborhoods about
x,and y,, respectively, and
(P).N@). =Py Q) =(RUQG) =1'=0 .

Sufficiency .  Let the given condition hold.Suppose x and y,

are two fuzzy points with x= y.Choose two real numbers s and ¢

satisfying i-a<s<1 and 1-A<r<1. In the light of the assumption ,
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there are fuzzy open neighborhoods ¥ and W about x,and y,,

respectively, suchthat V.NW_=0.

Then x, XV’ and y,XW', ie., V'en(x,)and #'en(y,), and
VU@, = HYUW. )Y =(V_NW.y=0=1.

Thus (X,5)is a fuzzy less weakly Urysohn space.

Definition 2.3 Let (X,5) be a fuzzy topological space, (X,5) is

called a semi-interior additive if (4UB), =4, UB, for any two fuzzy

sets 4and Bin X .

Theorem 2.4 Let (X,5) be a fuzzy topological space, If (X,5)1s

Hausdorff and semi-interior additive, then (X,5) is a fuzzy less weakly

Urysohn space.

Proof. This is immediate from Definition2.2 and 2.3.

Definition 2.5 Let x be a fugy point and S = {s(n),ne D} a fuzzy net

[9] in (Xx,5).Then x is called a A-limit point of S (or S

A-converges to x ) if for each | Pen(x) we have eventually

s(n) <P, .

Theorem 2.6 (x,6) is a fuzzy less weakly Urysohn space iff no

fuzzy net in X can A-converges to two fuzzy point x and y,with

XEY .

Proof. Necessity. Let S={s(n),ne D} be a fuzzy net in X which
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A-converges to a fuzzy point x,, and y, be another fuzzy point with
x#y Because X is a fuzzy less weakly Urysohn space , there are
Penx,)and Qen(y,) such that P,UQ, =1. Since eventually
s(n) < P,, therefore eventually s(n)<Q,.Hence S dose not A-converge
to y, .
Sufficiency.  Assume that the condition is true and x,and y, are
two fuzzy points with x#y.If for every Penx,)and Qen(y,),
P,UQ, =1, then there exists a fuzzy point S(P,Q)¢ F, UQ, .Take
S={S5(P.0): (P.Q)en(x,)xn(y;)}
Then S isanetin X with the following relation:

(P.O)<(P,0) T ARcPhand QcQ,

where (F.Q,), (F.Q;)€m(x}x1y,)

obviously, eventually s(n)‘.g P,,s0 S A-convergesto x,.Similarly,
S A-converges to y, as well .This contradicts the
hypothesis.Conseguently, there are Pen(x,)and Qen(y;) such that
ARUQ, =1.
Thus (X,5) is afuzzy less weakly Urysohn space.
Theorem 2.7 Let (X.5) be a fuzzy less weakly Urysohn space and
(¥.r) a fuzzy topological space. If f: (X,0)—>(Y,7r) is a fuzzy

homeomorphic mapping, then (7,7) is also a fuzzy less weakly Urysohn
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space .
Proof. Let y, and y, be two fuzzy points in (¥,7) with y=y. .Then
there are two fuzzy points x,and x, in (X,5) with x#x such that
fe)=y, and  fG)=y,
Since (X,5) is a fuzzy less weakly Urysohn space , there are Pen(x,)
and Qenix,) such that PUQ, =1, ,
Because fis a fuzzy homeomorphic mapping, we have
FPYen(f(x)=n(y,)
and
f@enfx)=m;).
Again , Since fuzzy semiopen set in preserved under fuzzy
homeomorphic mapping , we have
(f (PN UUAQNe 2 (F(F)) UG Do
=FEIU (@)= F(RUQG) = (1) =1,

Thus (¥,7) is a fuzzy less weakly Urysohn space.
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