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Abstract: In this paper, a new class of sets called J-open sets is introduced in L
~topological space. Their properties and structures are studied.
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1. Introduction

Some classes of nearly open sets in L-topological space have been introduced and
studied since Azad(1981) introduced fuzzy semi-open (semi-closed) sets and fuzzy
regularly open (closed) sets, such as strongly semi-open sets[2], pre-semiopen sets|3],
regularly pre-open sets [7]. In this paper, we give a new kind of sets called J-open sets
and then study their structures and properties with other nearly open sets.

2. Preliminaries

In this paper, let X denote a non-empty general set, L a fuzzy lattice , L* denote the
set of all L-fuzzy sets on X, (L, &) denote an L-topological space.

Definition 1[1-5,7]. Let (L%, &) be an L-topological space. AELX, we denote the
interior . closure and complement of A by Int(A) , CI(A) ,A". Then

(1) A is called a pre—open set if A<Int (CI(A)) and A is called a pre-closed set if
Clint(A) )<A.

(2) A is called a regularly open set if A =1Int (CI(A)) and A is called a regularly
closed set if A= Cl(Int(A) ).

(3) A is called a regular pre-open set if A= (A”™) Y and A is called regular a
pre-closed set if A= (AF) 7,

(4) A is called a semi-open set if there exits B €8, such that BSA<CI(B) and A is

called a semi-closed set if there exits BEJ', such that Int (B)<A<B.

i3) A is called a semipre-open set if there exits a pre-open set B, such that BSA<
C1(B) and A is called a semipre-closed set if there exits a pre-closed set B, such that
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Definition 2[3,7]. Let (L%, &) be an L-topological space. AEL* , then
(1) AD =\ {B | B<A, Aisapre-open set} is called pre-interior of A.
( = A{B | BZA,Ais apre—closed set } is called pre-closure of A.
(’%) A=V 1B | B< A, Ais asemipre-open set} is called semipre-interior of A.
(4) A = AN{B | BZA, Ais asemipre—closed set } is called semipre-closure of A.

3. J-Open Set

Definition 3. Let (L*, ) be an L-topological space and A€ L¥, A is called J-open
set if A= (A~) P and A is called J-closed set if A= (Au ) A_ We will denote o as the
family of J-open sets and denote ' as the family of the J-closed sets.

Proposition 1. Regularly pre-open set is J-open set.
Proof This is immediate to get from the Definition 1 of [3] and Definition 3.
Proposition 2. J-open set is pre-open set.

’he reverse of Propositions 1 and 2 are not hold, it can be showed by Example 1.
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Example 1. Let X={a, b}, L={0, y = =y — %, 1}, forany 4 €L ,
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=i, 1) (% ' g), by definition, (2; ) 2) is not a J-open set.
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Proposition 3. J-open set is independent with open set and semi-open set. It can be
showed by Example 2.



Example 2. Let X={a, b}, L={0, %
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), 1s an open set not a J-open set.
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{2) Since (=, 4 ) is a J-open set by (1) of example 1, but (~2— , 4 ) 23, (g ,
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gy 1s a J-open set not an open set.
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(3) Since ( é ) % ) is a J-open set, by simple computation, we find there exit not an
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open set B such that B<s ( A ) < Cl(B),s0 (g r ) is not a semi-open set.
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Proposition 4. Let (L%, §) be a L-topological space and AELX | then (A~) P e
and  (A_) "ecw'

Lemma 1. Let (L%, 8) bea L-topological space, AEL” ,then:
(Hint (CI(A)=[CI(A) ]".
(2)Cl(Int(A) ) =[ Int(A) ]~

Lemma2 [3]. (1) Regularly pre-open set is pre-open set.
(2) Regularly open set is regular pre-open set.

Lemma3 [4]. Let (L%, 8) be a L-topological space, Y#X, YcX, 6|Y is the
restriction of Son Y, forany A€ L A| Y is the restriction of A on Y, then:

(1 IntA| Y<Int(A|Y).

(21 ClA) | Y<CIA| Y).

Aalys@alne

Lemma 4 [5]. Let (L%, &) be a L-topological space. Y = X,Y#X,so ( L, 6| Y)
is a subspace of (L%, 8 , A€LX, A is a pre-open(closed) set, then AI Y is a
pre-open(closed) set in subspace.

Theorm 1. Let (L*, &) be a L-topological space. Y =X, Y#X, so ( LY, 6| Y) is
a subspace of (L%, 8) ,AELX, AisaJ-open(closed) setin (L*, &) ,and Ar| Y <




(AY)~ . then A| Y is a J-open(closed) set in subspace.

Proof. A= (A~) B 50 A| Y=(AA)P|Y, we need to prove (A~) B Y=[ (A| YD ~) ¢
First. we prove  (A«| Y) B= (A~) B| Y, since (A~) I<AA so (A~) Bl Y<SAL]Y,
by proposition 2, (A~) P is a pre-open set, by lemma 4, (A~) 5 | Y is a pre-open set,
thus

(A~ BlY=[ (A~ B|Y]P < (AA|Y) B
On the other hand, since (A~|Y) B< (Ax) Biso (A~]|Y) B= (AA]Y) B Y
CAAD D|Y, thus

(A~ Y) B= (A0 B|Y.
Second, we prove A~ | Y=(A| Y)» Since ASCI(A), so A| Y <CI(A)|Y,and A~ isa
pre-closed set, by lemma 4, so An | Y is a pre-closed set, then (A| Y) < (AAI Y )~=
A~|Y. and by suppose Ar| Y<S (A|Y)A,we haveAA|Y=(A|Y)A.
Then, (A~) B Y= (A~]Y) B=[ (A|Y) ~) 1%

Now, we can obtain the relation between J-open set and some other nearly open
set. showed by following diagram:

Regularly open set —Regularly pre-open set —J-open set — Pre-open set —
Semipre-open set —Presemi-open set.
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