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Abstract The purpose of this paper is to investigate the
concepts of minimal and maximal regular open sets and
their relations with minimal and maximal open sets. We
study several properties of such concepts in a semi-regular
space. It is mainly shown that if X is a semi-regular space,
then m;O(X) = m; RO(X). We introduce and study new
type of sets called minimal regular generalized closed. A
special interest type of topological space called r7,;, space
is studied and obtain some of its basic properties.

Keywords Minimal Open, Minimal Regular Open, Max-
imal Regular Open, Semi-regular Space, Minimal Regular
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1 Introduction and Preliminaries

A subset A of a topological space (X,7) is called a
semi-open [14] (resp. a preopen [1], an a-open [16]) set
if A C Cl(Int(A)) (resp. A C Int(Cl(A)), A C
Int(Cl(Int(A)))). It is called a semi-closed [19] (resp. a
preclosed [13], an a-closed [8] ) set if A° is semi-open (
resp. preopen, c-open). The family of all semi-open (resp.
preopen, «-open) sets is denoted by SO(X) (resp. PO(X),
Ta)- A subset A of a topological space X is said to be a reg-
ular open set [10] if A = Int(CI(A)). Itis called a regular
closed if A° is aregular open. The family of all regular-open
(resp. regular-closed) sets is denoted by RO(X,7) or sim-
ply RO(X) (resp. RC(X,7) or simply RC(X)). In [10],
it was shown that the regularly open sets of a space (X, 7) is
a base for a topology 75 on X coarser than 7. The space
(X, 75) was called the semi-regularization space of (X, 7).
The space (X, 7) is semi-regular if and only if the regularly
open sets of (X, 7) is a base for 7; that is, 7 = 75. For a space
(X, 1), the regularly open sets of (X, 7) equal the regularly
open sets of (X, 75). Hence, the semi-regularization process
generates at most one new topology. Thus (75)s = 7, [10].
A point z € X is said to be a d-cluster point of a subset
Aif ANU # ¢ for every regular open set U containing x.

The set of all d-cluster points of A is called the §-closure of
A, and denoted by Cls(A). A subset A is called d-closed if
A = Cls(A). The complement of a d-closed set is called a
d-open. A space X is said to be a locally finite if each of its
elements is contained in a finite open set.

Theorem 1.1. Let (X, 7) be a topological space and C(T)
the collection of closed sets in X. Then
RO(X,7) = {Int(Cl(O)):0 €1} [3]
{Ext(0) : O € 7} [2], where Ext(O)
denote the set of all exterior points of O

= {Int(C):C e C(r)}. [5]
And

RC(X,7) =

Theorem 1.2. [9] Let (X, T) be a topological space and A
a nonempty subspace of X. If A is open or dense in X, then
RO(A,74) ={VNA:V e ROX,1)}

Theorem 1.3. [12] If A and B are disjoint open sets in
(X, 7), then Int(CIl(A)) and Int(CIl(B)) are disjoint open
sets in (X, T5) containing A and B respectively.

A proper nonempty open (resp. closed) subset U of X is
said to be a minimal open (resp. a minimal closed) set [6]
if any open (resp. closed) set which is contained in U is ¢
or U. A proper nonempty open (resp. closed) subset M of
X is said to be a maximal open (resp. a maximal closed) set
[7] if any open (resp. closed) set which contains M is X or
M. The collection of all minimal open (resp. maximal open,
minimal closed, maximal closed) sets is denoted by m;O(X)
(resp. M,0(X), m;C(X), M,C(X)).

Lemma 1.4. [6] Let X be a topological space and U a min-
imal open set.
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(a) If W is an open set such that U "W # ¢, then U C W.

(b) If V is a minimal open set such that U NV # ¢, then
U=V.

Theorem 1.5. [6] Let U be a nonempty proper open set in
a topological space X. Then the following three conditions
are equivalent :

(1) U is a minimal open set.
(2) U C CU(S) for any nonempty subset S of U.
(3) CI(S) = Cl(U) for any nonempty subset S of U.

Theorem 1.6. [6] Let U be a minimal open set in X. Then
any nonempty subset S of U is preopen set .

Theorem 1.7. [7] Let U be a maximal open set. Then,
Cl(U)y=XorCl(U)=U.

Definition 1.8. A subset A of X is said to be:

(a) a generalized minimal closed [17] (briefly. g-min-

closed) if Cl(A) C U whenever A C U and U is a
minimal open set.

(b) a minimal generalized closed [18] (briefly. min-g-
closed) if A is contained in a minimal open set U such
that CI(A) C U.

(c) a regular generalized closed [15] (briefly. regular g-
closed) if Ci(A) C U whenever A C U and U is a
regular open set.

Definition 1.9. A nonempty proper regular open set A of a
topological space (X, 7) is said to be:

a) a minimal regular open set [20] if any regular open set
contained in A is A or ¢ and a minimal regular closed
set [11] if any regular closed set contained in A is A or

®.

b) a maximal regular open set [11] if any regular open set
contains A is X or A and a maximal regular closed set
[20] if any regular closed set contains A is X or A.

The collection of all minimal regular open (resp. minimal
regular closed, maximal regular open, maximal regu-
lar closed) sets in a topological space (X,7) is denoted
by m; RO(X,7) (resp. m;RC(X, 1), M,RO(X,T),
M,RC(X,T)).

Theorem 1.10. Let X be a topological space and FF C X.
Then F' is a minimal regular open (resp. a minimal regular
closed) set if and only if X\F is a maximal regular closed
(resp. a maximal regular open) set.

Proof. Let V be a regular closed such that X\ F' C V, then
X\V C F. This implies that X\V = ¢ or X\V = F, that
is,V=XorV =X\F. O

Example 1.11. Let X = {a,b, c,d} with a topology T =
{¢7 Xﬂ {a}v {b}a {C}v {CL, b}a {av C}a {b7 C}7 {b7 d}a {a7 bv C}a
{a.b,d}, {b, c,d}}. Then RO(X,7) = {6, X, {a}.{c},
{a,c}, {b,d},{a,b,d},{b,c,d}}. The set {b} is minimal
open, but not minimal regular open and the set {b, d} is min-
imal regular open, but not minimal open. In addition, the set
{a, ¢} is maximal regular open, but not maximal open and the
set {a,b, c} is maximal open, but not maximal regular open.

Remark 1.12. If A is a regular open and a minimal open
(resp. a maximal open), then A is minimal regular open (resp.
maximal regular open).

Lemma 1.13. [1]] Let X be a topological space and U a
minimal regular open set.

(a) If W is a regular open set such that U N W #£ ¢, then
Ucw.

(b) If V is a minimal regular open set such that U NV # ¢,
thenU =V.

Remark 1.14. If U is a maximal regular open in X and W
is a regular open, then we may have that U U W # X and
W ¢ U. Thus, if U and V are two different maximal regular
open sets, we may have that U UV # X.

Example 1.15. Let X = {1,2,3,4,5} with a base
g = {{1}’{2}’{3}7{5}a{3a475}}' Then RO(X) =
{6, X, {1}, {2}, {3} {5} {1, 2}, {1, 3}, {1,5}, {2, 3}, {2,5)
{3,4,5},11,2,5}, {1,2,3}, {2,3,4,5}, {1,3,4,5}}. So
{1,2,5} and {1, 2, 3} are two maximal regular open sets, but
neither {1,2,5} U {1,2,3} = X nor {1,2,5} = {1, 2,3}.

Theorem 1.16. Let V' be a nonempty finite regular open set
in a topological space X. Then there exists at least one (fi-
nite) minimal regular open set U such thatU C V.

Proof. If V' is not minimal regular open set, then there exists
a (finite) regular open set V; # ¢ suchthat V; C V (:=V; C
Vand V7 # V). If V; is a minimal regular open set, set
U = V;. Otherwise there exists a (finite) regular open set V5
such that ¢ # V4, C V4 C V. Continuing this process only
finitely many, we get a minimal regular open set U =V, for
some positive integer n. O

Corollary 1.17. Let X be a locally finite semi-regular space.
If V is a nonempty open set, then there exists at least one
(finite) minimal regular open set U such that U C V.

Proof. Let V be a nonempty open set with z € V. Since X
is locally finite space, there exists a finite open set V, such
that z € V,. As X semi-regular, there exists a regular open
set A suchthatz € A C V, NV. By Theorem 1.16, there
exists a minimal regular open set U such that U C A. [
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2 More on Minimal and maximal Reg-
ular Open Sets

Theorem 2.1. If A is a minimal open set in a space X such
that A is not dense in X, then Int(CIl(A)) is a minimal reg-
ular open.

Proof. Since A is a nonempty open set and not dense, then
¢ # A C Int(Ci(A)) # X, that is, Int(Cl(A)) is a
nonempty proper regular open. Let V' be a nonempty regular
open set such that V' C Int(CIl(A)). Then Int(Cl(V)) C
Int(Cl(A)). If VN A = ¢, then by Theorem 1.3,
Int(Cl(V)) N Int(CI(A)) = ¢, which is a contradiction.
So, VN A # ¢. By Lemma 1.4 part (a), A C V and so
Int(CIl(A)) C Int(CL(V)). O

Remark 2.2. From Theorem 2.1, any non dense minimal
open set A, there exists a minimal regular open set U such
that A C U.

Theorem 2.3. If C is a closed set contained properly in a
minimal regular open set U, then Int(C) = ¢.

Proof. Int(C) is a regular open in U. O

Theorem 2.4. Let U be a nonempty proper regular open set.
Then, the following three conditions are equivalent:

(1) U is a minimal regular open.
(2) U C Cl(A), where A C U and Int(A) # ¢.
(3) Cl(U) = CI(A), where A C U and Int(A) # ¢.

Proof. (1 = 2) Since ¢ # Int(A) C
Int(Cl(U)) = U, then Int(Ci(A)) =
U CCl(A).

(2= 3)Since A CU,U C CIl(A) C Cl(U). Therefore,
Cl(U) = Cl(A).

(3 = 1) Let B be a nonempty regular open set such that B C
U, then ¢ # Int(B) = B C U, so Cl(U) = CIl(B). This
implies that B = Int(Cl(B)) = Int(Cl(U)) = U. O

Int(CIl(A)) C
U. Therefore,

Corollary 2.5. If U is a minimal regular open and A C U
such that Int(A) # ¢, then A is preopen.

Remark 2.6. The condition of being Int(A) # ¢ is neces-
sary in Theorem 2.4 and Corollary 2.5 as shown in the fol-
lowing example:

Example 2.7. In Example 1.11, the set {b,d} is minimal reg-
ular open, {d} C {b,d} and Int({d}) = ¢, but {b,d} ¢
{d} = Cl({d}). In Addition, the set {d} is not preopen.

Theorem 2.8. Let A be a nonempty subspace of X and U
a regular open set in A and a regular open in X. If U is a
minimal regular open in A, then U is a minimal regular open
in X.

Proof. U is a nonempty proper regular open set in X. Let
S C U such that Intx(S) # ¢. Then, ¢ # Intx(S) =
Intx(S) N A C Inta(S). So by Theorem 2.4, U C
Cla(S) = Clx(S) N A C Cix(S). Thus, the result fol-
lows by Theorem 2.4. O

Theorem 2.9. Let A be an open subspace of X and G a
minimal regular open setin X. IfGNA # ¢pand A ¢ G,
then G N A is a minimal regular open in A.

Proof. By Theorem 1.2, G N A is a regular open in A. Let
S C GNAsuchthat Inta(S) # ¢. Then Intx (S) # ¢, and
by Theorem 2.4, G C Clx(S). Thus, GN A C Clx(S)N
A = Cly(S). By Theorem 2.4, G N A is a minimal regular
open in A. O

Remark 2.10. Theorem 2.9 need not be true if A is not open
subspace as shown in the following example:

Example 2.11. Let X = {1,2,3,4} with the topology
7 = {0, X, {1, {2}, {41, {12} {14}, (2,4}, {1,2, 41,
{1,2,3}}. Then RO(X, 1) = {9, X, {1}, {2}, {4}, {1, 4},
(2,4},{1,2,3}}.  Let A = {2,3,4}.  Then
Ta = {6,4,{2},{2,3},{4},{2,4}}. So, RO(A) =
{$,A,{2,3},{4}}. The set {2} is a minimal regular open
in X and {2} N A # ¢, bur {2} N A = {2} is not minimal
regular open set in A.

Remark 2.12. If A is a regular closed, then Int(A) is a reg-
ular open.

Theorem 2.13. Let A be a minimal regular open. If A is
closed set, then A is minimal regular closed.

Proof. Since A is regular open and closed, then A is regular
closed. Suppose that B is a regular closed such that B C A.
Then Int(B) is a regular open and Int(B) C B C A. As
A is minimal regular open, Int(B) = ¢ or Int(B) = A.
Then either Cl(Int(B)) = ¢ or Cl(Int(B)) = Cl(A) = A.
Since Cl(Int(B)) = B, we get B = ¢ or B = A. O

Theorem 2.14. Let X be a topological space and U a proper
nonempty regular open set. Then the following three condi-
tions are equivalent:

(1) U is a minimal regular open.
(2) UCCls(S),YSCUandS # ¢.
(3) Cls(U) =Cls(S),VS CUand S # ¢.

Proof. (1 = 2) Letx € U and W a regular open set con-
taining =, then ¢ # S = SN U C SN W. This implies that
z € Cls(S).

(2 = 3) Since S C U, then Cls(S) C Cls(U). So
Cls(U) = Cl5(9).

(3 = 1) If U is not minimal regular open, then there exists a
nonempty regular open V' such that V' C U. So, there exists
an element 2z € U such that x ¢ V. Then Cls({z}) C X\V.
Hence Cls({z}) # Cls(U) which is a contradiction. O
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Corollary 2.15. Let M be a maximal regular closed. If A is
a super set of M, then Cls(A) = X.

Proof. Let S be a nonempty subset of X\ M such that A =
MUS. As X\ M is minimal regular open, by Theorem 2.14,
X\M C Clis(S). So Cls(A) = Cls(M) U Cls(S) 2 MU
X\M =X. O

Theorem 2.16. If C' is a proper closed set contains a maxi-
mal regular open set M, then Int(C) = M.

Proof. Since M C Int(C) C C # X and Int(C) is a
regular open, then Int(C) = M. O

Theorem 2.17. If M is a nonempty proper regular open set
such that there is no proper closed set contains M properly,
then M is a maximal regular open.

Proof. Let V be a regular open set such that M C V C
CIl(V). Then as CI(V) is a closed set, CI(V) = M or
Cl(V) = X. Since V. = Int(Cl(V)), we get V =
Int(M)=MorV =Int(X) = X. O

Theorem 2.18. A nonempty proper regular open set M is a
maximal regular open if and only if Int(C) = M for any
proper closed set C contains M.

Proof. If M is a maximal regular open set, then the result fol-
lows from Theorem 2.16. Conversely, if M C V C CI(V)
where V is regular open set such that V' # X, then CI(V) is
closed set and Cl(V') # X (Otherwise V = Int(Cl(V)) =
X). By given, M = Int(Cl(V)) = V. O

Theorem 2.19. If A is a maximal open set in a topological
space X, then exactly one of the following holds:

(1) A is a maximal regular open.
(2) Aisdensein X.

Proof. By Remark 1.12, it suffices to prove that if A is not
dense, then A is regular open. If A is not dense, then A C
Cl(A) C X. Then A C Int(Cl(A)) C X. As A is maximal
open, we get A = Int(Cl(A)). O

3 Semi-Regular Spaces and Semi-
Regularization

Theorem 3.1. Let X be a semi-regular space. Then, U is a
minimal regular open set if and only if U is a minimal open

set; that is, m;O(X) = m; RO(X).

Proof. Let U € m;O(X) with x € U. Then there exists
a regular open set W such that x € W C U. Since W is
a nonempty open set, W = U, that is, U is regular open
set. So by Remark 1.12, U is a minimal regular open set.
Conversely, let U € m; RO(X) and G a nonempty open set
such that G C U. Let z € G, then there exists a regular open
set Asuchthatz € A C G C U and so A = U. This implies
that G =U. O

Remark 3.2. If X is not semi-regular space, then M;O(X)
and M; RO(X) are, in general, independent as shown in Ex-
ample 1.11. Moreover, M,O(X) and M,RO(X) are inde-
pendent even if X is semi-regular space. See the following
example:

Example 3.3. In Example 1.15, the set {1,2,3,5} is a maxi-
mal open, but not maximal regular open and the set {1,2,5}
is a maximal regular open, but not maximal open. However,
the space (X, T) is semi-regular.

Corollary 3.4. Let (X,7s) be the semi-regularization
space of a topological space (X, 7). Then, m;O(X,s)
= mlRO(X, 7‘3).

Corollary 3.5. Let X be a semi-regular space and A C X.
If A is contained properly in a minimal regular open set U,

then Int(A) = ¢

Corollary 3.6. Let X be a semi-regular space. If U is a
minimal regular open set, then any nonempty subset S of U
is preopen set.

Proof. Follows from Theorem 3.1 and Theorem 1.6. O

Corollary 3.7. Let X be a semi-regular space and U a
nonempty proper regular open set, then the following three
conditions are equivalent:

(1) U is a minimal regular open.
(2) U C CU(S) for any nonempty subset S of U.
(3) CU(S) = CI(U) for any nonempty subset S of U.

Proof. The result follows directly from Theorem 3.1 and
Theorem 1.5. O

Corollary 3.8. Let X be a semi-regular space. If U is a
maximal regular closed and M a proper super set of U, then
Cl(M)=X.

Proof. Let S be a nonempty subset of X \U such that M =
U U S. As X\U is minimal regular open, by Corollary 3.7,
X\U C CI(S). Hence CI(M) = CL(U)UCI(S) DU U
X\U = X. O

Remark 3.9. The condition of being X semi-regular is nec-
essary in Corollary 3.5, Corollary 3.6, Corollary 3.7 and
Corollary 3.8 as shown in the following example:

Example 3.10. In Example 1.11, X is not semi-regular. The
set {b,d} is minimal regular open and {b} C {b,d}, but
Int({b}) = {b} # ¢. In Addition, the set {d} C {b,d}, but
The set {d} is not preopen. Moreover, {b,d} ¢ Cl({d}) =
{d}; that is, Cl1({b,d}) = {b,d} # {d} = Ci({d}). The set
{a, ¢} is maximal regular closed and {a,c,d} D {a,c}, but
Cl({a,c,d}) ={a,c,d} # X.
Theorem 3.11. Let (X,75) be the semi-regularization
space of a topological space (X, 7). Then, m; RO(X,T)
=m;RO(X,7s) and M,RO(X,7) = M,RO(X, 75).
Proof. Direct from the fact that RO(X,7) = RO(X,7s).
O
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4 Generalized Minimal

Closed Sets

Regular

Definition 4.1. A subset A of a topological space X is called:

(a) a generalized minimal regular closed (briefly. g-mr
closed) if Ci(A) C U whenever A C U and U is a
minimal regular open.

(b) a minimal regular generalized closed (briefly. mr-g-
closed) if A is contained in a minimal regular open set
UandCl(A) CU.

Remark 4.2. Using Lemma 1.13 (b),

(1) If A is mr-g-closed, then there exists a unique minimal
regular open set U such that CI(A) C U. This implies
that A is g-mr closed. That is every mr-g-closed set is
also g-mr closed set.

(2) Let A C X. If there is no minimal regular open set U
such that A C U, then A is g-mr closed, but not mr-g-
closed.

Example 4.3. In Example 1.11, {a,b} is g-mr closed, but
not mr-g-closed. The set {b} is both mr-g-closed and g-mr
closed.

Remark 4.4. The class of g-mr closed sets and the class of
g-min-closed sets are independent in each other. See the fol-
lowing two examples:

Example 4.5. In Example 1.11, {b} is g-mr closed, but not
g-min-closed.

Example 4.6. Ler X = {1,2,3,4} with the topology
{0, X, {1}, {4}, {1,4},{1,2},{1,2,4},{1,3,4}}.

Then, the set {1,2} is g-min-closed, but not g-mr closed.

If Ais a

T =

Theorem 4.7. Let X be a topological space.
nonempty min-g-closed set, then A is mr-g-closed.

Proof. Since A is min-g-closed, then there exists a minimal
open set U such that CI(A) C U. Since ¢ # A C U, By
Theorem 1.5, Cl(A) = CI(U). If CI(U) = X, then X =
Cl(A) C U # X which s a contradiction. So, U is not dense
is X. This implies that, by Theorem 2.1, Int(CI(U)) is a
minimal regular open and we have A C U C Int(Cl(U)).
Hence CI(A) C U C Int(CI(U)). O

Remark 4.8. The converse of Theorem 4.7 need not be true.

Example 4.9. In Example 1.11, the set {b} is mr-g-closed,
but not min-g-closed.

Theorem 4.10. If A is a mr-g-closed set, then A is a regular
g-closed.

Proof. Let A # ¢ be a mr-g-closed and G a regular open
set such that A C G. Let U be a minimal regular open set
such that CI(A) C U. Then U N G # ¢, so by Lemma 1.13,
U C G. Thus, Ci(A) C G. O

Example 4.11. In Example 1.11, the set {c,d} is a regular
g-closed, but not mr-g-closed.

Theorem 4.12. Let U be a minimal regular open set and
A C U. Then, A is aregular g-closed iff A is an mr-g-closed.

Proof. Assume A # ¢ is a mr-g-closed, then by Theorem
4.10, A is regular g-closed. Conversely, assume A is regular
g-closed. Since A C U and U is a minimal regular open set,
U is regular open such that A C U. Then CI(A) CU. O

Theorem 4.13. Let X be a semi-regular space and A a sub-
set of X. Then, A is g-min-closed iff A is g-min-regular
closed.

Proof. Follows from Theorem 3.1. O

Corollary 4.14. Let (X, 7s) be the semi-regularization of a
topological space (X, 1), then the following statements are
equivalent:

(a) Ais g-mr closed set in (X, ).
(b) Ais g-mr closed set in (X, 7).
(c) Ais g-min-closed set in (X, 7).

Proof. Follows directly from Theorem 3.11 and Corollary
3.4. O

Theorem 4.15. Let A be an mr-g-closed. If A C B C
CIl(A), then B is mr-g-closed set.

Proof. Let U be a minimal regular open set such that
Cl(A) CU. Then Ci(B) C CI(CI(A)) =Cl(A) CU. O

Theorem 4.16. Let Y be an open subspace of X and G a
minimal regular open set in X such that G N'Y # ¢ and
Y & G. If A C G is an mr-g-closed in X, then ANY is an
mr-g-closedin'Y.

Proof. By Theorem 2.9, GNY is minimal regular openin Y.
Cly (ANY) = Clx (ANY)NY C Clx(A)NY CGnY. O

Theorem 4.17. Let U be a minimal regular open set and
A C U such that Int(A) # ¢. Then, U is closed if and only
if A is regular g-closed.

Proof. If U is closed, by Theorem 2.4, CI(A) = ClI(U) =
U. Thus, by Theorem 4.10, A is regular g-closed. Con-
versely, if A is regular g-closed, by Theorem 2.4, CI(U) =
Cl(A) C U. Therefore, U is closed. O

Corollary 4.18. If A is an mr-g-closed and closed with
Int(A) # ¢, then A is both minimal regular open and mini-
mal regular closed.

Proof. Let U be a minimal regular open set such that
Cl(A) C U. Since Int(A) # ¢, then by Theorem 2.4,
U C CI(A). This implies that A = CIl(A) = U; that is,
A is minimal regular open and so, by Theorem 2.13, A is
minimal regular closed. O
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5 T, space

Definition 5.1. [11] A topological space (X, 7) is said to be
an 771y,in, space if every proper nonempty regular open subset
of X is minimal regular open.

Theorem 5.2. Let (X, 7) be a topological space, then the
following are equivalent:

(1) X is r'ln space.

(2) Every proper nonempty regular open subset of X is
maximal regular open.

(3) Any pair of two distinct proper nonempty regular open
sets are disjoint.

Proof. (1 = 2) Let U be a nonempty proper regular open. If
W is a proper regular open set such that U C W, then W is
minimal regular open. So by Lemma 1.13, W = U. Thus U
is maximal regular open.

(2 = 3) Let U; and U be two proper nonempty regular open
sets in X. Assume Uy NUs # ¢, thenp £ U NU; C Uy C
X thatis, U; NU; is a proper nonempty regular open set and
so U1 N Us is maximal regular open. Since U; N Uy C Uy C
X and U is regular open, then U; = U; N Us. Similarly,
Us = Uy N Us. This implies that U; = Us.

(3 = 1) Let U be a proper nonempty regular open set and
W a nonempty regular open set such that W C U # X. So
W =U. [Otherwise, W # U and W N U # ¢]. Hence U is
a minimal regular open. O

Corollary 5.3. Let X be an 1T, space. Then,

m;RO(X) = MRO(X).

Theorem 5.4. A nonempty open subspace (A,T4) of an
T Tnin space (X, 7) is Ty space.

Proof. Let U be a nonempty regular open set in A such that
U # A. By Theorem 1.2, there exists a nonempty proper
regular open set G in X such that U = G N A. As the space
X i8 Timin, G is a minimal regular open in X. By Theorem
2.9, U will be minimal regular open set in A. O
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