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Abstract: [n this paper. continuing research of PS-compactness and
countable PS-compactness, we introduce a new notion of the PS-Lindelof
L-set in L-topological spuces. where L is a complete De Morgan algebra
and it does not require any distributivity. An L-set is PS-compact iff it
is countably PS-compact and the PS-Lindelof.
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1.Introduction

Compactness and its stronger and weaker forms play very important roles
i topology. In [2.3], we introduced the concepts of PS-compactness, countable
PS-conpactness and PS-Lindeldf L-sets in L-topological spaces respectively. In
151 following the lines of 110]. we introduced new concepts of PS-compactness
and comntable PS-compactuess in L-topological spaces by means of pre-semi-
spen Lesets and their inequality. where L s a complete de Morgan algebra.
Mhev do not depend on the strncture of basis lattice L and L does not require
anv distributivity, They are the further generalization of concepts in 2,3].

Based on [4.5], the purpose of this paper is to do the research of the PS-
Lindelot L-set iy L-topological spaces.
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2. Preliminaries

Throughout this paper. (L. Vv, A} is a complete De Morgan algebra, X a
nonempty set. LY s the set of all [-fuzzy sets (or L-sets for short) on X.
The smallest clement and the Targest clement in L are denoted by 0 and 1.
The set of nonunit prime clements|G] in L is denoted by P(L). The set of
nonzero co-prime clements/Goin Lois denoted by M(L). The greatest minimal
Gunilv of @ € Lois denoted by F(a). The greatest maximal family of a € L
i denoted by ata)[7.01. Moreover for b € L, define §*(b) = B(b) N M (L) and
G = alDINPOLY. Fora = Land A € LY, we define A® = {z € X|A(z) £ a}
and A, = e e Nia € A} For a subfamily ¢ C LX 2% denotes the set
of all commtable subtamilies of ©. An L-topological space denotes L-ts for short.
A Leset A i an L-ts (N0 1~ called pre-semi-open[l] if A < (A7),, and A is
called pre-senii-closed[1] it A" is pre-semi-open, where A%, A7, A, and A_ arc
the interior. closure. semi-interior and scini-closure of A, respectively. The rest

nnstated concepts can he referred in 5],

3. Definitions and properties

Definition 3.1. Lot (X.0) be an L-ts. A € LX is called a PS-Lindecléf L-set
or has the PS-Lindelof propertv) if for every family p of pre-semi-open L-sets,
i follows that

ACYLIY Y B < VA (V) V V. B():
[N 3¢ co ae N Bev

N o s called PS-Lindelof Ltx (or has the SR-Lindeclof property) if 1 is the
PS-Lindelol 1L-set.

Remark 3.2. Since overy semi-open L-set is pre-semi-open[1], every PS-Lindelof

f-set i asenni-Lindelot L-set]9..

From definitions of PS-compactuess and countable PS-compactncess in [4,5],

we hiave the following theorem,

Theorem 3.3. Let (X.o) be an L-ts. A € LY is a PS-compact L-set iff A
15 L conntably PS-compact -set and a PS-Lindclof L-set.



From Definition 3.1 we can obtain the following theorem by using quasi-
somplement.
Theorem 3.4. Lot (N.0) be an L-ts. A € L* is the PS-Lindelof L-sct iff
for every family gof pre-sendi-closed L-sets, it follows that

V(A A By > A VAL A A B(z)).

[N Bép g X Dev

Fromn Definition 3.1 aud Theorem 3.1 we immediately obtain the following
pesult,

Theorem 3.5. Lot (X, d) hean L-tsand A € L¥. Then the following conditions

are cquivalent.

1y A1y a PS-Lindelof L-set.,

(2) For anv @ € L\ {1}. cach pre-semi-open S-a-shading g of A has a count-
able subtamily which is an S-a-<hading of A.

C3) Foranv a € LA{0}. cacl pre-semi-closed S-a-R-NF 1) of A has a countable
<uiblamily which 15 an S-a-R-N1 ol L4

(1) Forany o € L {0} cach family of pre-semi-closed L-sets which has the
cosmtable weak e-intersection property i A has weak a-nonempty intersection

L

W can obtain the following Theorems 3.6,3.8-3.12 by using similar way of

thee prootin 41

Theorem 3.6. If (" is a PS-Lindelof L-sct and D a is pre-semi-closed L-sct,
then A D Is a PS-Lindelof Loset.

corollary 3.7. Lot (N.d) be a PS-Lindeléf L-ts and D € L¥ is a pre-semi-
osed L-set. Then D is a PS-Lindelof L-set.

Theorem 3.8. Let L be a complete IHoeyting algebra. If both ¢ and D arc
thie PS-Lindeldf L-sets. then O v D a PS-Lindelof L-set.

Theorem 3.9. Lot L be a coniplete Heviing algebra and f @ (X, 6) — (Y, 7) be
o Pscivresolnte map. It A is o PS-Lindelof L-set in (X, 8), then so is f;7(A) in



Theorem 3.10. Let Lohe o complete Hevting algebra and f @ (X,6) — (Y, 7)
Cocapressemi-continnous wiap. s o PS-Lindeléf L-set in (X, 6), then f;7(A)
coLindelol L-serin (Y70

Theorem 3.11. Let L he o complete Heyting algebra and f @ (X,6) — (Y, 1)
teoastrongly pressemi-continuons map. If A is a PS-Lindeloéf L-set in (X 6),
then f;0A4) s a semi-Lindelof L-set in (Y, 7).

Theorem 3.12. Let L be a complete Heyting algebra and f @ (X, 6) — (Y, 7)
P strongly pressend-irresolute map. A s a semi-Lindelof L-set in (X 0),
then f(A) is a PS-Lindelof L-set in (Y. 7).

4. Other characterizations

I this seetion and the next section, we assume that L is a completely dis-
iributive De Morgan algebra.
Theorem 4.1. Lot (X8} hean L-ts and 4 € L¥. Then the following conditions
are equivalent,

O a Ps-Lindeldl L-set,

(2 Forany e L0} cach pre-semi-closed S-a-R-NF ¢ of A has a countable
arbtamily whicl s an S-a-R-NT of 4

(31 Forany a & LV {0} cacli pressemi-closed S-a-R-NF ¢ of A has a countable
siblunily which s an a-R-NF of A,

(D) Forany a & LN A{0} and any pre-seni-closed S-a-R-NF 9 of A, there exist
- countable subtamily 2 of ¢ and b € J(a) such that ¢ is an S-b-R-NF of A.

(h) For any « € L\ {0} and any pre-semi-closed S-a-R-NF 4 of A, there cxist
s conutable subfamily ¢ of ¢ and b € J(a) such that ¢ is a b-R-NF of A.

(6) For amy « € L\ {1}, cach pre-semi-open S-a-shading g of A has a count-
able subfamily which is an S-a-shading of A.

(7) Foranv a = LA\ {1}, cach pre-semi-open S-a-shading ¢ of A has a count-
~ble subtaniily which is an a-shading of -1

(8) For any o € LA {1} and any pre-semi-open S-a-shading p of A, there



exist o countable subfamily 17 of gand b € o(a) such that v is an S-b-shading of
{

(9) For any « € LA\ {1} and any pre-semi-open S-a-shading g of A, there
cxista cotmtable subfamily v ol jrand b € a(a) such that v is a b-shading of A.

(10) For any a € L\{0}. cach pre-semi-open S-3,-cover p of A has a countable
snblamily which is an S-i3,-cover of A,

(HL) Forany a € LA{0}. cacl pre-semi-open S-8,-cover p of A has a countable
~ublamily which s a 3,-cover of A,

(120 For any a € LA {0} and anv pre-semi-open S-f,-cover p of A, there
et oo countable subfamilv v oof jrand 4 € L with @ € 8(b) such that v is an
e -cover ol AL

Visy For auv o a = Lo {0l and any pre-scmi-open S-G,-cover poof A, there
cxst o countable subfamily v of poand 1€ L with a € 8(b) such that v is a

;i ~CONeY Ui. . ‘
(1) For any o € LY {0} and anv b € 4(a)\ {0}, each pre-semi-open @) ,-cover
ol A has @ conntable sublamily which is a Qy-cover of A.

G5 Forany a € L\ {0} and anv b € J(a)\ {0}, each pre-semi-open @,-cover
ooof A has o conntable sublamily which is a Jy-cover of A.

LGy For any @ € LA {0} and anv b € J(a)\ {0}, cach pre-semi-opcen Q,-cover
ool A has o conntable subtamily which is an S-Gy-cover of A.

Proof. This is analogous to the proof of Theorem 4.1 in [4].

Remark 4.2. In Theorem 4.1, « € L\ {0} and b € B(a) can be replaced
b @ ML) and b € 3 (u). vespectively. a € L\ {1} and b € a(a) can be
ceplaced by a € P(L) and b e a7 (a). respectively. Thus, we can obtain other 15
~quivalent conditions about the PS-Lindclof L-set.

5. A good extension

Lemma 5.10 1), Let (N op (7)) be generated topologically by (X, 7). If A is
© proessemi-open Lesct in (N 71, then \ is a pre-semi-open set in (X, wp(7)).

U s o prossemd-open L-set in (N« (7)), then By, is a pre-semi-open set in

Nooyfar every a € 1,
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