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INTRODUCTION

The concept of Lindelof space was introduced in
1929 by Alexandrof and Urysohn [2], this space
IS an important in a topological space. Later, in
1979 Mukherji and Sarkar [10], provide the
concept of LC-space. (A topological space X is
called LC-space, if every Lindelof subset of a
space X is a closed set). LC-space studied by
many researchers such as [3].

Notices that LC-space is also know under the
name L-closed such as [ 6,9, 13].

The concept of 8-closed and 6-open set were first
introduced by Velicko [16] in 1969. (Let (X,7") be
a topological space, F be a subset of X and x &X.
A point x is called @-interior point of F, if there
iSCeT , such that xe C and x e Cc F. @-interior
set which denoted by Intg(F) is the set of all 8-
interior points. A subset F of X is called -open
set iff Intg(F)=F. And (Let (X,T) be
topological space, Hc X, a point beX is said to
be @-adherent point for a subset Hof X, if
H N G=0 for any open set G of X and b € G. The
set of @-adherent points is said to be #-closure of
H which denoted by Clg(H). A subset H of X is
called 6-closed set iff H = Cly(H)). These
concepts have been studied by many authors such
as [8,12]. In 2011, Al-Taai and Haider [4], study
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L(6C)-space, namely MinL(6C)-space or M'L(6C)-space, also given some properties,
examples, theorems and the topological property of M'inL(6C)-space are discussed.
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the new term called L(6C)-space. ( A topological
space X is called L(8C)-space, if every Lindelof
subset of a space X is @-closed set), which is a
strong than LC-space. And since the union of 6-
closed set may be not 6-closed set. Encourage the
author to define F,-6-closed set which is a
countable union many 8-closed sets.

In 2005, H. J. Ali [3], introduce Minimal LC-
space, any LC-space (X,T) is MinLC-space, if
T*cT on X, then (X,T*) is not LC-space
studied by [14, 15].

The aim of this paper is to introduce a minimal
L(6C)-space (denoted by MinL(8C)-space), that
is a space X which is L(6C)-space is called
MinL(6C)-space, if T*<T on X, then (X, T%) is
not L(6C)-space. Note that every MinL(6C)-
space is L(8C)-space, and study some properties
of this space, also study the relation between this
concept with Min¥ (6C)-space and Minb7,-
space. Also study some important property such
as, a topological property of M'inL(6C)-space.

PRELIMINARIES

Definition (2.1) [5]: A space X is called R,-
space, if e and 4 have a disjoint neighborhoods,
whenever Cl(e) # Cl(4).

Remark (2.2) [5]: A space X is T,-space iff X is
R, and T;-space.
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Definition (2.3) [16]: Let (X,7") be a topological
space, F be a subset of X and x&X. A point x is
called 6-interior point of F, if there isCe T, such
that xeC and xe CcF. @-interior set which
denoted by Intge(F) is the set of all 8-interior
points. A subset F of X is called #-open set iff
Intg (.7:) =F.
Definition (2.4) [16]: Let (X, T) be topological
space,Hc X, a point b X is said to be #-adherent
point for a subset H of X, if HNn G=@ for any
open set G of X and b € G. The set of @-adherent
points is said to be &-closure of H which denoted
by Clg(H). A subset H of X is called 8-closed
setiff H = Cly(H).
Example (2.5): Any subset of a discrete space
(R,D) on a real numbers R is 8-closed set and 6-
open set.
Remark (2.6) [16]: Every 6-closed (resp. 6-open)
set is a closed (resp. open) set.
Lemma (2.7) [3]: Let Y be a subspace of a space
X. If P is 6-closed in X then P is 6-closed in Y,
whenever Pc Y.
Definition (2.8) [1, 4]: A subset Fof a space X is
said to be F,-6-closed, if it is a countable union of
6-closed sets. The complement of F,-6-closed is
said to be Gg5-6-open set.
Remark (2.9) [1]: Every 6-closed set is F,-6-
closed set. But the converse need not be true.
Example (2.10): Let (R, 97,) be a usual topology
on a real line R, and G, =[1/n ,1], where
(n=2,3,4,...), be a 6-closed sets, then
Up=y G, = (0,1] is F,-0-closed, but neither
closed nor 6-closed.
Definition (2.11) [1, 3, 4]: A space X is said to
be:

1. 6P-space,

closed.
2. K (6C)-space, if every compact subset of
X is 6-closed set.
3. L(6C)-space, if every Lindelof subset of

X is 0-closed set.

if every F,-6-closed is 6-

Example (2.12): Let(Z, Jp) be a topological
space where 7, be a discrete topology on an
integer numbersZ, (Z, 7p) is L(6C)-space.
Definition (2.13) [4]: A subset A of a space X is
said to be 8-dense, if Cly(A) = X.

Proposition (2.14) [3]: The property of L(6C)-
space is a topological property.

Proposition (2.15) [3]: The property of L(6C)-
space is a hereditary property.
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Theorem (2.16) [4]:
1. If aspace X is8L;-space and 6L5-space,

then X is L(6C)-space.
2. Every 6P-space is 8L4-space.

Definition (2.17) [7]: A space X is called 67; (
resp. 7;)-space, if every two distinct points a, b
belong to X, there is two 8-open ( resp. open )
sets each one contain one point but not contain the
other.
Theorem (2.18) [7]: A space X is called 67;-
space if and only if every singleton set is 6-closed
set.
Definition (2.19) [7]: A space X is called
07, (resp. T, )-space, if every two points a,b
belong to X', a # b there is two disjoint 8-open (
resp. open) sets M and N containing a and b
respectively.
Remarks (2.20):
1. Every L(6C)-space is 87;-space.
2. Every 67, -space is J;-space.
3. Every L(6C)-space is J;-space.

Proof:

1. Let {x} be a Lindelof subset of a space X,
for each x € X', which is L(6C)-space, so {x} is
6-closed set, then from Theorem (2.37), a space X
is 87 -space.

2. Let a, b be two distinct point in a space X
which is 67; -space, so there exist two 8-open sets
G and H containing a, b respectively with a ¢ H
and b € G, from Remark 2.21, G and H are open
set in X, containing a, b respectively with a ¢ H
and b ¢ G, that means X is J;-space.

3. Let a space X be L(6C)-space, from part
(1) of this Remark, X is 67;-space and from part
(2), X is J;-space.

Definition (2.21) [11]: A space X is called OR-
space, if e and 4 have a disjoint 8-neighbourhood,
whenever Clg(e) # Clg(d).
Remark (2.22) [11]: A space X is 87,-space iff
X is OR, and 67;-space.
Definition (2.23) [8]: Let (X, T) and (Y,T") be
two topological space and f:(X,T) — (Y,T")
be a function. Then £ is called:

1. 6-closed function [1], if f(F) is 6-closed

set in Y for each closed subset F of X.
2. Closed function [10], if f(F) is closed set
in Y for each closed subset F of X .
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Remark (2.24) [1]: Every 6-closed function is
closed function.

Definition (2.25) [11]: Let (X,7) be K(6C)-
space, a space X is said to be Min¥ (6C)-space,
if T*cT on X, then (X, T%) is not K(6C)-
space.

Example (2.26): Let (R, T7) be a usual topology
defined on the real numbers,(R,7) is
MinK (6C)-space.

Theorem (2.27) [11]: If a space X is compact
K (6C)-space, then it is MinK (6C)-space.
Proposition (2.28) [11]: If a space X is Locally
compact, K (6C)-space then X is 6T,-space.
Definition (2.29) [11]: A space X is 67,-space,
we say that X is M'in67,-space, if there is T*cT
on X, then (X, T%) is not 6T,-space.

Theorem (2.30) [11]: If a space X is 67, and
Min¥K (6C)-space then X is Min67,-space.

MinL(0C)-Spaces

Definition (3.1): Let (X,T) be L(6C)-space, a
space X is said to be MinL(6C)-space, if T*=T
on X, then (X, T%) is not L(6C)-space.

Example (3.2): Let (X, Jp) be a discrete topology
defined on countable set X, (X,7p) is
MinL(6C)-space, since, if we take any subset
Hof a space X, which is countable then H is
countable, so # is Lindelof, let x z 7, also {x} is
open set containing x, also {x} N H = @, so H is
0-closed set and then X is L(6C)-space, also
since ;,acJp, but Ti,5 is not L(6C)-space.
Therefore X is MinL(6C)-space.

Theorem (3.3): If a space X is Lindelof L(6C)-
space, then it is M'inL(6C)-space.

Proof: Let (X,T) be L(6C)-space and suppose X
is not M'inL(6C)-spac, that is there is a topology
T*cT on Xand (X,T%) is L(6C)-space. Let
L: (X, T) — (X,T%*) be the identity function on
X. Now I, is continuous, bijective and 6-closed
function since ( if IV is a closed subset of X, and
X is Lindelof, so N is Lindelof), also I,is
continuous, then I, (V) is Lindelof subset of
(X, T*) which is L(6¢)-space, hence I, (V) is 6-
closed and then I,is 6-closed function, by
Remark 2.24, I, is a closed function that is 1, is
homeomorphism function, so 7* = 7 and this is
contradiction, so X is M'inL(6C)-space.

Example (3.4): Let X = R be a real numbers, and
Texe = {UcR: x2 U, for some x € R} U {R}, be
excluded point  topology, (R,Tgxc) IS
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not MinX (6C)-space, since (R, Tg,.) IS compact,
SO (R,Tgxc) is Lindelof, but not L(6C)-space
because, if we take x =5 and C = {{x}},.s UR
is an open cover to R, then we can reduce to just
R that is (R, T,) is Lindelof, also {1, 5} is finite
set, then it is countable, so it is Lindelof set and
2¢#{1,5}, so there is open set {2} in R and
2y={25}n{1,5} # ®, then 2 € B-adherent
point, that is {1,5} is not 6-closed set, hence
(R, Tgxe) 1S not L(6C)-space and from Theorem
3.3, this topological space is not MinL(6C)-
space.

Corollary (3.5): Every compact and L(6C)-space
IS MinL(6C)-space.

Proof: From Theorem 3.3. And every compact
space is Lindelof space.

Remark (3.6): The continuous image of
MinL(6C) is not necessarily MinL(6C), the
following example explain this Remark:

Example (3.7): Let f: (R, Tp) — (R, Ting) be a
function from a discrete topology 7, into
indiscrete topology T;,4, defined by f(x) =
x,Vx €ER, so f is continuous and (R,Jp) is
MinL(6C), also TiqcTp, but (R,Ting) IS not
Le, implies that, it is not L(6C). Therefore
(R, Tina) 1s not MinL(6C)-space.

Proposition (3.8): The property of being
MinL(6C)-space is a topological property.

Proof: Let (X,7) be MinL(6C)-space,
f:(X,7)— (Y,7) is a homeomorphism
function, to prove (Y,T) is MinL(6C)-space.
Now from Proposition 2.14, (Y,T) is L(6C)-
space, suppose (Y,T ") is not MinL(6C)-space,
then there is a topology 7*c7 " on Y, implies
(Y,T%) is L(6C)-space.

Define 77 = {f"1(U): UeT*}, so (X,T;) is a
topology on (X,7) and 7, T and (X,77) is
L(6C)-space, (let S be a Lindelof subset of X, to
prove S is @-closed in X, since f is continuous
and then we have f(S) is Lindelof set in Y which
is L(6C)-space, then f(S) is 6-closed in (Y,T%),
to show § is 6-closed set, that is to show § =
Cle(S), since ScCly(S), let seCly(S) and s&§,
since f is injectiveithen f(s)gf(S) and f is
surjective, so wgf (S) where w = f(s), but £(S)
is 6-closed in Y, then there is open set W in Y
with weW and Wn f(S) =4 so f1(Wn
f®)=f"PH=¢ and f7wyn
FTEHF(S)) = ¢ then F71 (W) NS = ¢, since f is
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homeomorphism, then f=1 (W) N § = ¢, we have
s is not #-adherent point to §. Therefore S is 8-
closed in X), which is contradiction, since X
is MinL(6C)-space.  Hence  (Y,T) s
MinL(6C)-space.

Lemma (3.9): In Lindelof space, any 6-closed set
is Lindelof set.

Proof: Let X be a Lindelof space and A be 6-
closed subset of X. From Remark 2.6, A is a
closed subset of X'. Then A is Lindelof set.
Proposition (3.10): Let (Y,T) be a subspace of a
Lindelof L(6C)-space (X,T), Y is Lindelof iff Y
Is 6-closed.

Proof: Suppose Y is Lindelof subspace of X,
since X is L(6C)-space, then Y is 6-closed.
Conversely, suppose Y is 6-closed in X', which is
Lindelof, then by Lemma 3.9, Y is Lindelof.
Example (3.11): The discrete topology 7, on an
integer numbers Z, (Z,7p) is Lindelof L(6C)-
space, also subspace (IV,7p) is Lindelof and 6-
closed, where 2V is a natural number.

Proposition (3.12): If (X,T) is a Lindelof
L(6C)-space, then every 6-closed subspace of X
Is M'inL(6C)-space.

Proof: Let Y be 6-closed in X, but X is Lindelof,
then by Proposition 3.10, Y is Lindelof. Now let
N be a Lindelof subset of Y, then V" is Lindelof
in X, but X is L(6C)-space, so V' is 8-closed in
X. Now NV =N nNn7Y, since NcY, by Lemma
2.7, V' is 6-closed in Y, hence Y is L(6C)-space
and by Theorem 3.3, Y is MinL(6C)-space.
Lemma (3.13): A subset Hof a space X is Gs-6-
open set if and only if every point in H is Gs-6-
interior point to .

Proof: Suppose H is Gs-8-open set and x € H,,
then there exists A = H which is Gs-0-open set
and x € A = HcCH, so x is Gg-B-interior point
to H, but x is an arbitrary point, so any point in A
IS Gs-8-interior point to A. Conversely, suppose
any point in ' is Gg-6-interior point to #, that is,
for each x; € H, there is A, is Gs-6-open subset
of 3, we get I = Uy,en Ay, then H is G5-6-
open set.

Proposition (3.14): Every Lindelof set in 67,-
space is F,-6-closed set.

Proof: Let A be a Lindelof subset of a space X,
and p € A, then for each q € A, p #q and
p,q € X, since X is 67,-space, then there exist
two 8-open sets U and V, withq € U, p € V and
UNV =0. Let Ugen U, is 6-open cover to A,
then it is open cover to A which is Lindelof, so

67

AcUien Ugi, then U* = Uzey Uy; is open and
V* = Nien V4i(p), since V* is the intersection of
countable many 6-open set, then V* is Gs-6-open
setand V*NU" =0, s0p € V' cAS, then pis
Gs-0-interior point to A€, from Lemma 3.13, A€
is Gs-8-open set. Therefore A is F,-6-closed set.
Proposition (3.15): Every F;-0-closed set in
Lindelof space is Lindelof.

Proof: Let H be F,-6-closed subset of a space X,
that is H = U;ey Fi, Where F; is 6-closed set in
X, but X is Lindelof space, so by Lemma 3.9, F;
,i € N, is Lindelof. Now, U;ey F; is Lindelof and
H = Ujeny Fi, SO0 H is Lindelof.

Remark (3.16): Let (R,7,) be a discrete
topology on a real numbers R. Every singleton set
is O-closed, then it is F,-6-closed set and
Lindelof, but (R, 7p) is not Lindelof.

Theorem (3.17): Let a space X is 687,, Lindelof
space, then X is MinL(6C)-space iff X is OP-
space.

Proof: Let X be MinL(6C)-space, to prove X
is 6P-space. Let A be F;-0-closed subset in X,
which is Lindelof, by Proposition 3.15, A is
Lindelof subset of X, which is L(6C)-space, then
A is 8-closed set in X, Therefore X is 8P-space.
Conversely, suppose X is 8P-space, to prove X is
MinL(6C)-space, let H be a Lindelof subset of
X, but X is 67,-space, then by Proposition 3.14 ,
H is Fy-6-closed set, also X is OP-space, then H
is 8-closed subset of X, that means X is L(6C)-
space and it is Lindelof, so from Theorem 3.3, X
is MinL(6C)-space.

Proposition (3.18): Every 67,-space and 6P-
space is L(6C)-space.

Proof: Let M be a Lindelof subset of X, but X is
0T,-space, so by Proposition 3.14, M is F,-0-
closed set in X', which is 8P-space, hence M is 6-
closed set in X, therefore X is L(6C)-space.
Theorem (3.19): Every Lindelof 67, and 6P-
space is M'inL(6C)-space.

Proof: Let a space X be 87, and 6P-space, by
Proposition 3.18, X is L(6C)-space and it is
Lindelof, so by Theorem 3.3, X is MinL(6C)-
space.
Proposition
K (6C)-space.
Proof: Let B be a compact subset of a space X,
then B is Lindelof in X, but X is L(6C)-space, so
B is 0-closed. Hence X is K (6C)-space.

The convers of Proposition 3.20, is not true as
shown by the following example.

(3.20): Every L(6C)-space is
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Example (3.21): Let (R, TJ7) be a usual topology
on a real numbers R. The compact subset of this
space is only finite sets or closed interval, also
they are 6-closed. Therefore, (R,7y) is K (6C)-
space. Also, the rational numbers Q is Lindelof
but not 6-closed. Hence(R,T7) is not L(6C)-
space.

Theorem (3.22): If a space X is compact and 6P-
space, then X is M'in67,-space iff X is 87,-space
and MinL(6C)-space.

Proof: Suppose a space X is M'in8T,-space, then
X is 67,-space, by Proposition 3.18, X is L(6C)-
space. Also X is compact, then X is Lindelof,
hence by Theorem 3.3, X is MinL(6C)-space.
Conversely, suppose X IS 07,-space
and MinL(6C)-space, so X is 67,-space and
L(6C)-space, by Proposition 3.20, X is 67,-space
and K (6C)-space, and since X is compact
K(6C)-space, so from Theorem 2.27, X is
Min¥ (6C)-space, and by Theorem 2.30, X is
Min67T,-space.

Corollary (3.23): If a space X is compact
and MinL(6C)-space, then X is MinK(6C)-
space.

Proof: Suppose X is compact and MinL(6C)-
space, so X is compact and L(6C)-space, by
Proposition 3.20, X is compact and K (6C)-space,
so from Theorem 2.27, we have X is Min¥K (6C)-
space.

Corollary (3.24): If a space X is compact and
L(6C)-space, then X is MinXK (6C)- space.
Proof: Suppose X is compact and L(6C)-space,
by Proposition 3.20, X is compact and K (6C)-
space, so from Theorem 2.27, X is Min¥ (6C)-
space.

Corollary (3.25): Every countably compact,
Lindelof and L(8C)-space is Min¥K (6C)-space.
Proof: Suppose X is countably compact and
Lindelof space, then X is compact, from
Corollary 3.24, X is MinX (6C)-space.

Theorem (3.26): If a space X is compact and
L(6C)-space, then a closed subspace of X is
MinL(6C)-space and Min¥K (6C)-space.

Proof: Let Y be a closed subspace of a compact
space X, so Y is compact set in X, then Y is
Lindelof. Also, X is L(8C)-space, so by
Proposition 2.15, Y is L(6C)-space. Hence from
Theorem 3.3, Y is MinL(6C)-space. Now, from
Proposition 3.20, X is K (6C)-space, so from
Theorem 2.27, X is MinX (6C)-space.
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Corollary (3.27): If a space X is Lindelof and
L(6C)-space, then a closed subspace of X is
MinL(6C)-space.
Proof: Let Y be a closed subset of a Lindelof
space X, then Y is Lindelof in X, and then by
Proposition 2.15, Y is L(6C)-space, from
Theorem 3.3, X is M'inL(6C)-space.
Corollary (3.28): If a space X is Lindelof and
L(6C)-space, then a 6-closed subspace of X is
MinL(6C)-space.
Corollary (3.29): If a space X is hereditarily
Lindelof and L(6C)-space, then any subspace of
X is MinL(6C)-space.
Proof: Let Y be a subspace of a space X, since X
is hereditarily Lindelof, so Y is Lindelof, also by
Proposition 2.15, Y is L(6C)-space, from
Theorem 3.3, X is M'inL(6C)-space.
Theorem (3.30): If a space X is compact 6P-
space, then X is MinX (6C)-space if and only if
X is M'inL(6C)-space.
Proof: Suppose X is Min¥ (6C)-space, that
means X is K (6C)-space and by hypothesis X is
compact, so X is locally compact space and then
from Proposition 2.28, X is 87,-space, also X is
Lindelof.  Therefore, by Theorem 3.19, X
iIs MinL(6C)-space. Conversely, suppose X is
MinL(6C)-space, so X is L(6C)-space, by
Proposition 3.20, X is K (6C)-space and it is
compact, hence from Theorem 227, X is
MinK (6C)-space.
Definition (3.31): A space X is said to be 6Q-set
space, if any subset of X is F,-6-closed set in X .
Proposition (3.32):
1. Every 6Q-set space is 6L3-space.
2. Every 6Q-set space and 6L,-space is
L(6C)-space.
3. Every 6Q-set space and
L(6C)-space.
4. Every Lindelof 8L,-space is 6P-space.
5. Every 6P-space and 8Ls-space is L(6C)-
space.

@P-space is

Proof:

1. Let H be a Lindelof subset of 6Q-set
space X, then H is F,-6-closed set in X.
Therefore, X is 6L3-space.

2. Let X be a 68Q-set space X, by part(1), X
IS 8Ls-space, and from Theorem 2.16 part
(1), X is L(6C)-space.
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3. Let L be a Lindelof subset of Q-set space
X, then L is F,-6-closed set in X which is
6P-space, then L is 6-closed set in X.
Therefore, X is L(6C)-space.

4. Let K be F,-6-closed set in a Lindelof
space X, then K = U;ey H;, Where H; is
6-closed set in a space X, for each i € N,
by Lemma 3.9, #; is Lindelof, so K is
Lindelof and F,-6-closed set, since X is
0L,-space, thenX is 6-closed set.
Therefore, X is 8P-space.

5. Suppose X is 8P-space, by Theorem 2.16,
part(2), X is 6L;-space and it is 6L;-
space, so by Theorem 2.16, part(1), X is
L(6C)-space.

Proposition (3.33):
1. Every Lindelof 6L;-space and 6L;-space
iIs M'inL(6C)-space.
2. Every Lindelof 8L,-space and 67,-space is
MinL(6C)-space.
3. Every Lindelof 6Q-set and 8L,-space is
MinL(6C)-space.

1. Letaspace X is 6L,-space and 8Ls-space,
the by Theorem 2.16, part(1), X is L(6C)-
space and it is Lindelof, so from Theorem
3.3, X' is MinL(BC)-space.

2. Let a space X is Lindelof 6L;-space, the
by Proposition 3.32 part(4), X is 6P-
space, and from Proposition 3.18, X
is L(6C)-space, also from Theorem 3.3, X
is MinL(6C)-space.

3. Let a space X is Lindelof 6L,-space, the
by Proposition 3.32, part (4), X is 6P-
space, and from Proposition 3.32, part (3),
X is L(6C)-space, also from Theorem 3.3,
X is M'inL(6C)-space.

Theorem (3.34): Every L(6C)-space having 6-
dense Lindelof subset is MinL(6C)-space.

Proof: Let A be a 6-dense Lindelof subset of a
space X, but X is L(6C)-space, then A is 6-
closed, then A = Clg(A) =X, hence X is
Lindelof and it is L(8C)-space, so from Theorem
3.3, X is MinL(6C)-space.

Proposition (3.35): Every Lindelof 8Q-set space
and 8P-space is MinL(6C)-space.

Proof: From Proposition 3.32, part(3) and
Theorem 3.3.
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Proposition (3.36): Every compact 6Q-set space
and @P-space is M'in¥k (6C)-space.

Proof: Let a space X is 8Q-set space and 6P-
space, then from Proposition 3.32, part(3), X is
L(6C)-space and by proposition 3.20, X is
K (6C)-space, since X is compact and K (6C)-
space so by Theorem 2.27, X is Min¥ (6C)-
space.

Theorem (3.37): Every compact 6Q-set space and
0 L,-space is MinXK (6C)-space.

Proof: Let a space X be 6Q-set space and 6L;-
space, so by Proposition 3.32 part (3), X
IS L(6C)-space, and from Proposition 3.20, X
is K (6C)-space, so we have a space X is compact
K (6C)-space, hence by Theorem 2.27, X is
MinK (6C)-space.

Corollary (3.38): Every compact 6L,-space and
0 Ls-space is Min¥ (6C)-space.

Proof: Let X be 6L, and 6Ls-space, from
Proposition 2.16, part(1), X is L(6C)-space, also
by Proposition 3.20, X' is K (6C)-space and from
Theorem 2.27, X is M'in¥ (6C)-space.

Corollary (3.39): Every compact 8P-space and
0 Ls-space is Min¥ (6C)-space.

Proof: Let X be 6P-space, from Theorem 2.16,
part(2), X is 6L;-space and from Corollary
3.38, X is M'inX (6C)-space.

Theorem (3.40): If X and Y are T,-spaces,
L(6C)-spaces, then X xY is L(6C)-space.

Proof: Let L be a Lindelof subset of X xU, and
let (x,,v,) & L, for each (x,y) € L, then there
exists open neighbourhoods U, and V,, of x and y
respectively, such that (x,,y,) € U,xV,, since
L cu{UxV,:(x,y) €L}, we have LCuU
{Uy,xV,:n€Z7,for some (X, Yn) E L,
nezZ*}. Now, let E;={nez’: x,¢&U,}
and E, ={n€Z"*: y, €U, } then E; UE, =
Z7. And, if Ly =U{LN (U, x U, m€eE}
and L, =U {L N (U, xV,_ :n € E,}, then L, and
L, are Lindelof subset of Xx7U, such that
Ly UL, =L. Clearly x, & n;(L;) and since L, is
Lindelof and =; is continuous, then m;(L;) is
Lindelof in X, and since X is L(6C)-space, then
n;(L,) is 6-closed, by Remark 2.6, m;(L;) is
closed in X, so there is an open neighbourhood
Gc X of x,, with G N7ty (L;) = @. In the same
way, since y, & m,(L,) and L, is Lindelof in Y,
with 7; is continuous, so ©t,(L,) is Lindelof in Y,
and since Y is L(6C)-space, then w,(L,) is 6-
closed, so m,(L,) is closed in Y, so there is an
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open neighbourhood HcY of x,, with Hn
n,(L,) =@, we now claim (GxH)NL =0,
since(x,y) € L, suppose(x,y) € (GxH), then
X €G, but G Nnny(Ly) =0, then x & 7, (L), SO
(x,y) & Ly, alsoy & m,(L,), hence (x,y) & L,,
sinceL; UL, =L That is (x,y) € L and this is
contradiction, so X xY is L(6C)-space.

Corollary (3.41): If X and Y are compact 7,-
spaces and L(6C)-spaces, then XxTUY is
MinL(6C)-space and MinXK (6C)-space.

Proof: Let X and Y are compact 7,-spaces and
L(6C)-space, then by Theorem 3.40,Xx Y is
L(6C)-space and then X'xUY is compact, also
X xY is Lindelof and XxU is L(6C)-space, by
Theorem 3.3, XxY is MinL(6C)-space. Now,
by Proposition 3.20, X xY is K (6C)-space and it
is compact, then by Theorem 2.27, XxY is
MinXK (6C)-space.

Corollary (3.42): If X and Y are Lindelof 7,-
spaces and L(6C)-space, then XxUY is
MinL(6C)-space.

Proof: Let X and Y are compact 7,-spaces and
L(6C)-spaces, then by Theorem 3.40, Xx Y is
L(6C)-space and from hypothesis XxUY is
Lindelof, and the by Theorem 3.3, XxUY is
MinL(06C)-space.

Proposition (3.43): If X and Y are R,, L(6C)-
spaces, then X x Y is L(6C)-space.

Proof: LetX and Y are L(6C)-spaces, by
Remarks 2.20, part (3), X and Y are J;-spaces,
but X and Y are R,-spaces, then X and Y are T,-
space and by Theorem 3.40, XxUY is L(6C)-
space.

Theorem (3.44) If X and Y are compact R; and
L(6C)-space, then X xY is MinL(6C)-space and
MinK (6C)-space.

Proof: Let X and Y are R, L(6C)-space, then by
Proposition 3.43, XxUY is L(6C)-space. Also, X
and Y are compact spaces, so X xY is compact
and then XxUY is Lindelof. Therefor from
Theorem 3.3, XxUY is MinL(6C)-space. Now,
from Proposition 3.20, X xY is K (6¢)-space and
it is compact, then by Theorem 2.27, XxUY is
MinXK (6C)-space.

Theorem (3.45) If X and Y are Lindelof R, and
L(6C)-spaces, then X xY is MinL(6C)-space
Proof: Let X and Y are R;, L(6C)-spaces, then
by Proposition 3.43, X xUY is L(6C)-space,
also X and Y are Lindelof spaces, so XxU is
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Lindelof. Hence from Theorem 3.3, XxUY is
MinL(6C)-space.
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