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Generalized closed sets in hereditary m-spaces with y-operations

Ahmad Al-Omari* and Takashi Noiri

ABSTRACT: Let (X, m, H) be a hereditary m-space and v : m — P(X) be an operation on m. In this paper,
a subset A of X is said to be Hg-closed if yC1(A) \ U € H whenever A C U and U is m-open. We obtain
some characterizations and properties of H~g-closed and H~ g-open sets.
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1. Introduction

Generalized closed (briefly g-closed) sets in a topological space are introduced by Levine [14]. Since
then, many generalizations of g-closed sets are introduced and investigated, for example, refer to Definition
2.4 of [20] and Definition 3.9 of [17]. The second author [20] introduced mg-closed sets in an m-space
and unified several types of generalizations of g-closed sets. Ideals and hereditary classes are introduced
in [10]. Ogata [22] introduced the notions of y-operations and -y-open sets in a topological space. The
notions m~y-operations and m~y-closed sets in an m-space are introduced and investigated in [21].

In this paper, we introduce a generalization of mg-closed sets, called H.g-closed, in a hereditary
m-space with a y-operation. In Section 3, we obtain characterizations and properties of H.g-closed sets.
In Section 4, we obtain characterizations and properties of H.g-open sets and a preservation theorem of
H. g-closed sets.

2. Preliminaries

Definition 2.1 A subfamily m of the power set P(X) of a nonempty set X is called a minimal

structure (briefly m-structure) on X if m satisfies the following conditions:

(1) @ € m and X € m,

(2) The union of any family of subsets belonging to m belongs to m.

A set X with an m-structure m on X is denoted by (X, m) and is called an m-space. Each member
of m is said to be m-open and the complement of an m-open set is said to be m-closed. The property (2)
in Definition 2.1 is called property B in [15]. In this paper, the m-structure [23] having property B [23]
is briefly called m-structure.

Definition 2.2 [15] Let (X, m) be an m-space and A a subset of X. The m-closure mCl(A) and the
m-interior mInt(A) of A are defined as follows:
(1) mCl(A) =n{FCX:ACF,X\Fem},
(2) mInt(A) =U{U Cc X : U C A,U € m}.
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2 AHMAD AL-OMARI AND TAKASHI NOIRI

Lemma 2.1 [23]. Let (X, m) be an m-space and A a subset of X.
(1) x € mCl(A) if and only if UN A # D for every U € m(x), where m(z) = U{U : x € U € m}.
(2) A is m-closed if and only if mCl(A) = A.

Definition 2.3 A nonempty subfamily H of P(X) is called a hereditary class on X [10] if it satisfies
the following properties: A € H and B C A implies B € ‘H. A hereditary class H is called an ideal
[13], [24] if it satisfies the additional condition: A € H and B € H implies AU B € H.

A minimal space (X,m) with a hereditary class H on X is called a hereditary minimal space (briefly

hereditary m-space) and is denoted by (X, m, H).

In [16], Modak defined m-nowhere dense set in a minimal space as a subset A of an m-space (X, m) is
called m-nowhere dense if mInt(mCIi(A)) = 0. The collection of m-nowhere dense sets forms a Hereditary
class but not forms an ideal.

Definition 2.4 Let (X, m) be an m-space. Let mvy : m — P(X) be a function from m into P(X)
such that U C m~y(U) for each U € m. The function m-~ is called an m-~y-operation on m [21] and
the image m~(U) is simply denoted by v(U). In this paper, an my-operation is simply called a
~y-operation.

Definition 2.5 Let (X, m) be an m-space and v : m — P(X) be a y-operation. A subset A of X is said
to be y-open [21] if for each 2 € A there exists U € m such that z € U C v(U) C A. The complement
of a y-open set is said to be y-closed. The family of all v-open sets of (X, m) is denoted by v(X).
The ~-closure of A, yCI(A), is defined as follows: YCl(A) ={F C X: AC F, X\ F € y(X)}.

Theorem 2.1 [21] Let (X, m) be an m-space and vy be a y-operation on m, the following properties
hold:

1. 0, X e v(X),
2. If Ay € v(X) for each o € A, then UsepAq € 7(X).
3. v(X) Cm.
The following Examples shows that not every m-open sets is y-open sets.
Example 2.1 Let X = {a,b,c}, m = {0, X, {a},{b},{a,b},{a,c}}. Forbe X, define an operation

] |, ifbeU;
v:m = PX) by 1(U) = { mClU), ifbéU.
The collection of all y-open sets are O, X, {b}, {a,b} and {a,c}. Here {a} is an m-open set which is
not y-open.

Example 2.2 Let X = {a,b,c} with m = {X,0,{a}, {b},{a,b}} and v(A) = mCIl(A) for any subset A
of X. Then, A = {a,b} is an m-open set but not y-open. Because if a € A € m, then the collection of
all m-open sets containing a is U = {{a},{a,b}, X}. If U = {a}, then a € U C y(U) = mCIl({U) = {a, c}
and v(U) does not contain in A = {a,b}. If U = {a,b}, then a € U C v(U) = mCIl(U) = X and hence
~v(U) does not contain in A ={a,b}. IfU =X, thena € U C y(U) = mCl(U) = X and y(U) does not
contain in {a,b}. Therefore, A = {a,b} is not y-open. Note that the collection of all v-open sets are (),
X.

Definition 2.6 [21] Let (X, m) be an m-space and v : m — P(X) be a y-operation. An operation =y
is said to be m-regular if for each z € X and each U,V € m containing x, there exists W € m such
that z € W C (W) C~(U) N~(V).

Theorem 2.2 [21] Let (X, m) be an m-space and v be a y-operation on m. Then, v(X) is a topology
for X if the operation ~y is m-regular.

Several characterizations of minimal structures with notion of hereditary class were provided in [1-8].
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3. H,g-closed sets

Definition 3.1 Let (X,m) be an m-space and v be a y-operation on m. A subset A of X is said to
be vg-closed if yCl(A) C U whenever A C U and U is m-open.

Definition 3.2 Let (X, m,H) be a hereditary m-space and v be a vy-operation on m. A subset A of
X is said to be H,g-closed if yCl(A) \ U € H whenever A C U and U is m-open.

Remark 3.1 Let (X, m,H) be a hereditary m-space and v a y-operation on m.

1. Let # = {0}, then an H-g-closed set is a yg-closed set.
2. Let H = {0} and v = mClI, then a yg-closed set is an mg-closed set.

3. Let (X, m) be a topological space, then an mg-closed set is a g-closed set.

Theorem 3.1 Let (X, m, H) be a hereditary m-space and v be a y-operation on m. Every ~vg-closed set
is H~g-closed.

Proof: Suppose that A is yg-closed and let U € m such that A C U. Then, yCl(A) C U and hence
yCl(A) \ U = 0 € H. Therefore, A is Hg-closed. O

The following example shows that the converse of the above theorem is in general not true.

Example 3.1 Let X = {a,b,c}, m = {0, X,{a}, {b},{a,b}}, A= {a} and H = {0, {a},{b},{c}, {b,c}}.
Then, (X, m) is a topological space and let v = mCl, so v(X) = {0, X}. Then, A is an H.g-closed set
but it is not yg-closed. Let U = {a} € m, then A C U and yvCI(A) = X which is not contained in U.
Hence, A is not yg-closed. Next, Let U = {a}, then A C U and vCl(A)\U = X \ {a} = {b,c} € H.
Let U = {a,b}, then A C U and vCl(A)\U = X \ {a,b} = {c} € H. Let U = X, then A C U and
YCUA)\U = X\ X =0 € H. Therefore, A is an H~g-closed set.

Theorem 3.2 Let (X, m, H) be a hereditary m-space and y be a y-operation on m. If mCl({z})NA ¢ H
for every x € yCl(A), then F \ (yCl(A) \ A) ¢ H for any m-closed set F containing x.

Proof: If possible, let there exist an m-closed set F' containing = such that F'\ (yCl(4)\ A) = FN[AU
(X —~CI(A))] € H. Then FNA € H. Let x € yCI(A), since mCl({z})NA ¢ H and mCl({z})NA C FNA
then, FNA ¢ H, which is a contradiction. Hence, F'\ (yCl(A)\ A) ¢ H for any m-closed set F' containing
x. O

Theorem 3.3 Let (X, m, H) be a hereditary m-space and vy be a y-operation on m. A subset A of X is
H~g-closed if mCl({z}) N A ¢ H holds for every x € yCI(A).

Proof: Suppose that A is not H,g-closed. We show that there exists € yCI(A) such that mCl({z}) N
A € H. By assumption, there exists an m-open set U such that A C U and vCI(A) \ U ¢ H. Then,
~CU(A) \ U # 0 and there exists ¢ € yCI(A) such that « ¢ U. But U is m-open and X \ U is m-
closed. Since z € X \ U, mCl({z}) C X \ U and hence mCI({z}) N A C (X\U)NA =0 € H and so
mCl({z}) N A € H. Which is a contradiction hence A is H~g-closed. O

The following example shows that the converse of the above theorem is not true.

Example 3.2 Let X = {aa b, C}: m = {@, X, {CL}, {b}7 {av b}}7 A= {a} and H = {0, {a’}v {b}v {C}v {b7 C}}
Let v = mCl. Then, by Example 3.1, A is an H,g-closed set. There exists x = ¢ € yCI(A) = X such
that mCl({z})NA={c} N{a} =0 eH.

Theorem 3.4 Let (X, m, H) be a hereditary m-space and v be a y-operation on m. For each x € X,
either {x} is m-closed or X \ {z} is a Hg-closed set.
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Proof: If {z} is m-closed, then we have nothing to prove. Suppose that {x} is not m-closed. Then,
X \ {z} is not m-open. Let U be any m-open set such that X \ {x} C U. Hence, U = X. Thus,
YCUX \{z}) \U =~1CU(X \{z})\ X =0 € H and X \ {z} is a Hg-closed. O

Theorem 3.5 Let (X, m, M) be a hereditary m-space and y be a y-operation onm. A set A is H~g-closed
in (X, m,H) if and only if F € H whenever FF C vCl(A)\ A and F is m-closed in X.

Proof: Assume that A is H,g-closed. Suppose that F' C yvCI(A) \ A and F' is m-closed in X. Then,
A C X\ F. By our assumption, yCl(A) \ (X \ F) € H. But F' C vCl(A4) \ (X \ F) and hence F € H.
Suppose that F' € H whenever F' C vCI(A) \ A and F is m-closed in X. Let A C U and U € m.
Then, yCI(A) \ U = ~Cl(A) N (X \ U) is an m-closed set in X, that is contained in yCI(A) \ A. By
assumption yCI(A) \ U € H. This implies A is H~g-closed. O

Theorem 3.6 Let (X,m,H) be an ideal m-space and v be a y-operation on m. If A and B are H~g-
closed in (X, m,H), then AU B is H.g-closed.

Proof: Suppose A and B are H,g-closed sets in (X,m,H). If AUB C U and U is m-open, then
A CU and B CU. By assumption, yCl(A) \ U € H and yvCl(B) \ U € H and hence vyCl(AU B)\ U =
[vCl(A) UCLHB)\ U = [yCl(A) \ U] U [yCl(B) \ U] € H. Thus, is AU B is H-g-closed. O

The following example shows that the intersection of a H. g-closed is not H., g-closed.

Example 3.3 Let X = {a,b,c,d}, m = {0, X,{a,d},{b,c},{c,d},{a,b,d},{a,c,d},{b,c,d}} and H =
{0,{a},{b}} be not an ideal. If v = identity, then

e A ={a,c,d} the collection of all m-open sets containing A is U = {X,{a,c,d}} and yCl(A) = X.
Therefore, yCl(A)\U € H for allU € U so, A is an H~g-closed set.

o B ={b,c,d} the collection of all m-open sets containing B is U = {X,{b,c,d}} and vCl(B) = X.
Therefore, yCU(B) \ U € H for allU € U so, B is an H~g-closed set.

e ANB = {¢,d} the collection of all m-open sets containing ANB isU = {X, {a,c,d},{b,c,d},{c,d}}
and yCI(AN B) = X. It is clear that, YCI(ANB)\ U ¢ H for some U € U so, AN B is not an
H.,g-closed set.

Theorem 3.7 Let (X, m,H) be a hereditary m-space and ~ be a y-operation on m. If A is H~g-closed
and A C B C~Cl(A) in (X, m,H), then B is H~g-closed.

Proof: Suppose A is H-g-closed and A C B C yCl(A) in (X, m,H). Suppose B C U and U is m-open.
Then, A C U. Since A is H-g-closed, we have yCl(A) \ U € H. Since B C vCl(A), vC1(B) C vCl(A4)
and yCl(B) \ U C vCl(A) \ U € H, then yCl(B) \ U € H. Hence, B is H.g-closed. O

Theorem 3.8 Let (X, m,H) be a hereditary m-space and v be a y-operation on m. If ACY C X and
suppose that A is Hg-closed in X. Then, A is H.g-closed relative to the subspace my ={B =UNY :
U € m} with respect to the hereditary Hy ={F CY : F € H}.

Proof: Suppose A CUNY and U € m, then A C U. Since A is H-g-closed in X we have yCI(A)\U € H.
Now (wCl(A)NY)\(UNY)=(Cl(A)\U)NY € Hy, whenever A CUNY and U € m. Hence, A is
‘H. g-closed relative to the subspace my . O

Theorem 3.9 Let (X, m,H) be a hereditary m-space and v be a y-operation on m. If A is H~g-closed
in X and F is y-closed, then ANF is Hg-closed in X.
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Proof: Let ANF C U and U is m-open. Then A C U U (X \ F). Since A is H,g-closed, we have
FCLA)\ (VU (X \ F)) € H. Now, yCl(ANF) CyCl(A)NF = (vCl(A) N F) \ (X \ F). Therefore,

VCHANF)\U € (CHA) N F)\ (U N (X \ F))
CACIA)\ (U U (X\ F))
€ H.

Hence, AN F is Hg-closed in X. O

Let (X, m,H) be a hereditary m-space. If for each H; € H there exists Hy € H N m such that
H, C H,, then m is said to be saturated by H.

Theorem 3.10 Let (X, m,H) be an ideal m-space and v be a y-operation on m. Let B C A C X and
B be H.g-closed relative to A and A be a Hg-closed subset of X. If m is saturated by H, then B is
Hg-closed in X.

Proof: Let m be saturated by H. Let B C U and U be m-open in X. Then B C U N A. Since B is
H g-closed relative to A, we have yCla(B) C (U N A) U Hy for some Hy; € H. By assumption, there
exists Hy € H Nm such that AN~yCl(B) C (UNA)U H;y. So A C (UU Hz)U[X \ yCl(B)]. Since A is
H~g-closed and (U U Ha) U [X \ vCl(B)] € m, vCI(A) C (U U Hy) U [X \ vCl(B)] U H3 for some Hs € H.
By assumption, there exist Hy € H Nm such that yCl(A) C (U U Hy) U [X \ vCl(B)]U Hy. Since B C A,
we have yCl(B) C vCl(A) C (U U H) U [X \ vCI(B)] U Hy. Hence, vCl(B) C U U (Hs U Hy) for some
Hjy,Hy € H. Therefor, vCI(B) \ U C (H2 U Hy). This shows that B is 7~ g-closed in X. O

Definition 3.3 Let (X, m) be an m-space. For a subset A of X, A,,(A) [9] is defined as follows:
Ap(A)={U:ACU e m}.

Theorem 3.11 Let (X, m,H) be a hereditary m-space and «y be a y-operation on m. If yCl(A)\ A, (A) €
H, then A is H.g-closed.

Proof: Let vCl(A) \ A,,,(A) € H and V be any m-open set containing A. Then

YCUA)\V € | (HQuA)\U: AC U}
Uuem

=Cl(A)\ ({U:ACU}

Uem

=~CL(A) \ Ap(A) € H

Thus, yCl(A) \ V € H and hence A is H.g-closed set. O

The following example shows that the converse of the above theorem is not true.

Example 3.4 Let X = {a,b,c,d}, m = {0, X,{a,d},{b,c},{c,d},{a,b,d},{a,c,d},{b,c,d}} and H =
{0,{a},{c}}. Let v =mCl thus, v(X) = {0, X,{a,d},{b,c}}. Then, for A = {b,d} the collection of all
m-open sets containing A is U = {X,{a,b,d},{b,c,d}} and yCI(A)\U € H for allU € U so, A is an
H~g-closed set. But, Ap,(A) =n{U : ACU € m} ={b,d} and vCl(A)\ Ap,(A) = X \ {b,d} ¢ H.

4. H,g-open sets

Definition 4.1 Let (X, m,H) be a hereditary m-space and 7 be a y-operation on m. A subset A of
X is said to be H,g-open if X \ A is H,g-closed.
For a m-space (X, m) and a y-operation on m, the interior operator yInt is associated with closure
operator yCl i.e. yCl ~X ~Int (see [19]). Therefore, yCI(A) = X \ vInt(X \ A) for all A C X.
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Theorem 4.1 Let (X, m,H) be a hereditary m-space and v be a y-operation on m. A set A is Hg-open
in (X,m,H) if and only if F\ U C vInt(A) for some U € H, whenever F' C A and F is m-closed.

Proof: Suppose A is H,g-open. Suppose F' C A and F is m-closed. We have X \ A C X \ F. By
assumption, yCl(X \ A) \ (X \ F') € H and vCI(X \ A) C (X \ F) U U for some U € H. This implies
X\(X\F)UU) C X\~yCl(X \ A) and hence F'\ U C yInt(A).

Conversely, assume that FF C A and F is m~closed imply F'\ U C ~Int(A) for some U € H. Consider,
an m-open set G such that X \ A C G. Then X \ G C A. By assumption, (X \ G) \ U C ~Int(A4) =
X \vClX \ A). This gives that X \ (GUU) C X \ yCI(X \ A). Then, 7Cl(X \ A) € GUU for some
U € M. This shows that yCI(X \ A) \ G € H. Hence, X \ A is H,g-closed and A is . g-open. O

Recall that the sets A and B are said to be vy-separated [11] if yCl(A)NB =0 and AN~YCI(B) = 0. Let
(X, m) be a topological space and H is an ideal on X. Then, for v = ()*, y-separated will be *,-separated
[18].

Theorem 4.2 Let (X,m,H) be an ideal m-space and v be a ~y-operation on m. If A and B are
v-separated H~g-open sets in X, Then, AU B is H~g-open.

Proof: Suppose A and B are 7y-separated H.g-open sets in X and F is an m-closed subset of AU B.
Then, since A and B are y-separated, we have F'N~yCl(A) C A and F n~Cl(B) C B. Now, F N~yCl(A)
is m-closed by assumption, (F' N ~yCl(A)) \ Uy C ~vInt(A) and (F N~yCl(B)) \ Uz C ~vInt(B) for some
U1,Us € H. This mean that (F N ~ClL(A)) \ vInt(A) € H and (F N~CL(B)) \ vInt(B) € H. Then,
[(FNyCL(A))\vInt(A)|U[(FNyCl(B))\vInt(B)] € H. Hence, [FN(yCL(A)UyCL(B))]\[yInt(A)UvyInt(B)] €
H. But F=FN(AUB) C FNn~Cl(AU B), and we have

F\ ~Int(AUB) C [FN~CI(AU B)] \ 7Int(A U B)

C
C[FNACI(AU B)]\ [yInt(A) U~Int(B)] € H.

Hence, FF\ U C vInt(A U B) for some U € H. Then, AU B is H.,g-open. O

Corollary 4.1 Let (X,m,H) be an ideal m-space and ~y be a vy-operation on m. If X \ A and X \ B are
v-separated and A, B are H.g-closed sets in X, Then, AN B is Hg-closed.

By Theorem 3.6, we have the following corollary:

Corollary 4.2 Let (X, m,H) be an ideal m-space and ~y be a y-operation on m. If A and B are H~g-open
sets in X, Then, AN B is Hg-open.

Theorem 4.3 Let (X, m,H) be an ideal m-space and v be a ~y-operation on m such that the operation
v s m-regular. If A C B C X and A is H,g-open relative to B and B is Hg-open in X. Then, A is
H~g-open in X.

Proof: Let A be H,g-open relative to B and B be H,g-open relative to X. Suppose I C A and F is
m-closed. Since A is H.g-open relative to B, by Theorem 4.1, we have F'\ U; C 7Intg(A) for some
U; € H. This implies that there exists an y-open set G such that FF\U; C G1NB C A for some U; € H.
Since B is Hyg-open in X, F C B and F is m-closed, we have F'\ Uy C vInt(B) for some U; € H.
This implies that there exists an y-open set Go such that F'\ Uy C G2 C B for some Us € H. Now,
F\(UUlU2) C(F\U)N(F\Us3) CGi1NGs C GyNB C A. This is implies that F'\ (U; UUs) C yInt(A)
for some Uy UU, € H and hence A is H,g-open in X. O

Theorem 4.4 Let (X, m,H) be a hereditary m-space and vy be a y-operation on m. If yYInt(A) C B C A
and A is H,g-open set, then B is H,g-open in X.
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Proof: Suppose yInt(A) C B C Aand Ais H,g-open. Then, X\ A C X\ B C X\vInt(A) =yCl(X\A)
and X \ A is H,g—closed. By Theorem 3.7, X \ B is #,g-closed and hence B is H.g-open. O

Theorem 4.5 Let (X, m,H) be a hereditary m-space and v be a vy-operation on m. A subset A is
H~g-closed in X if and only if yCU(A) \ A is Hg-open.

Proof: Suppose F' C yvCi(A)\ A and F is m-closed. Then, X \ [yCI(A)N(X\ A)] = (X \yCIl(A))UA C
X\ F and hence A C X \ F € m. Since A is H,g-closed, F = vCI(A)NF = yCIl(A) \ (X \ F) € H.
This implies that F'\ U = (), for some U € H. Clearly, F\ U C vInt(yCl(A) \ A). By Theorem 4.1,
~CI(A) \ A is H-g-open.

Conversely, Suppose A C G and G is m-open in X. Then, [yCI(A)N (X \G)] C [yCI(A)N(X\ A4)] =
~CI(A)\ A. By hypothesis, [yCI(A)N (X \ G)|\U C yInt[yCIl(A)\ A] = 0, for some U € H. This implies
that [YCI(A) N (X \ G)] C U € H and hence yCIl(A) \ G € H. Thus, A is H~g-closed. O

Definition 4.2 Let v (resp. 4) be an operation on m (resp. n). A function f : (X,m) — (Y,n) is
said to be (v, d)-closed if f(V) is §-closed in Y for each 7-closed set V of X.

Definition 4.3 [23] A function f : (X, m) — (Y, n) is said to be (m, n)-continuous if for each n-open
set V of Y f~1(V) is m-open in X.

Theorem 4.6 Let f: (X,m,H) — (Y,n) be an (m,n)-continuous and (v, d)-closed function. If A C X
is Hg-closed in X, then f(A) is f(H)sg-closed in Y, where f(H)={f(U):U € H}.

Proof: Let A be an H.g-closed subset of X and f(A) C G, where G is n-open. Then, A C f~}(G)

and f~!(G) is an m-open set in X. Then, by definition of H.,g-closed, vCI(A) \ f~}(G) € H and

hence f(yCIl(A))\ G € f(H). Since f is (7, d)-closed, §CI(f(A)) C SCI(f(yCl(A))) = f(vCI(A)). Then,
G

ICU(f(A)\G C f(vCl(A))\ G € f(H) and hence f(A)is f(H)g-closed in Y. O
References
1. A. Al-Omari and T. Noiri, On W -operator in ideal m-spaces, Bol. Soc. Paran. Mat. (3s.), 30 (1)(2012), 53 — 66.

A. Al-Omari and T. Noiri, Local closure functions in ideal topological spaces, Novi Sad J. Math., 43(2) (2013), 139-149.
A. Al-Omari and T. Noiri, On operators in ideal minimal spaces, Mathematica, 58(81), No. 1-2 (2016), 3— 13.

Ll

A. Al-Omari and T. Noiri, A note on topologies generated by m-structures and w-topologies, Commun. Fac. Sci. Univ.
Ank. Series A1, 67 (1) (2018), 141-146.

5. A. Al-Omari and T. Noiri, Properties of vH-compact spaces with hereditary classes, Atti Accad. Pelor. Peric., Cl. Sci.
Fis. Mat. Natur. 98 (2) (2020), A4 [11 pages].

6. A. Al-Omari and T. Noiri, Operators in minimal spaces with hereditary classes, Mathematica, 61(84), No. 2 (2019),
101- 110.

7. A. Al-Omari and T. Noiri, Generalizations of Lindelof spaces via hereditary classes, Acta Univ. Sapientie Math. 13
(2) (2021), 281-291.

8. A. Al-Omari and T. Noiri, Properties of 0-H-compact sets in hereditary m-spaces, Acta Et Commentationes Universi-
tatis Tartuensis De Mathematica 26 (2) (2022), 193-206.

9. F. Cammaroto and T. Noiri, On An,-sets and related topological spaces, Acta Math. Hungar., 109(3) (2005), 261-279.
10. A. Csédszér, Modification of generalized topologies via hereditary classes, Acta Math. Hungar., 115(1-2) (2007), 29-35.

11. A. Csészér, v-connected sets, Acta Math. Hungar, 101(4), (2003), 273-279,
https://doi.org/10.1023/B:AMHU.0000004939.57085.9¢

12. D. Jankovi¢ and T. R. Hamlett, New topologies from old via ideals, Amer. Math. Monthly, 97(4) (1990), 295-310.
13. K. Kuratowski, Topology, Vol. I, Academic Press, New York, 1966.
14. N. Levine, Generalized closed sets in topology, Rend. Circ. Mat. Palermo (2), 19 (1970), 89-96.

15. H. Maki, K. C. Rao and A. Nagoor Gani, On generalizing semi-open and preopen sets, Pure Appl. Math. Sci., 49
(1999), 17-29.



16.

17.

18.
19.

20.
21.
22.
23.

24.

AHMAD AL-OMARI AND TAKASHI NOIRI

S. Modak, Dense sets in weak structure and minimal structure, Commun. Korean Math. Soc., 28(3), (2013), 589-596.
http://dx.doi.org/10.4134/CKMS.2013.28.3.589

S. Modak and T. Noiri, Some generalizations of locally closed sets,, Iran. J. Math. Sci. Inform., 14(1), (2019), 159-165.
DOI: 10.7508/ijmsi.2019.01.014

S. Modak and T. Noiri, Connectedness of ideal topological spaces, Filomat, 29(4), (2015), 661-665.

S. Modak and S. Selim, Set operators and associated functions, Commun. Fac. Sci. Univ. Ank. Ser. A1 Math. Stat.,
70(1), (2021), 456-467, doi: 10.31801/cfsuasmas.644689.

T. Noiri, A unified theory for modifications of g-closed sets, Rend. Circ. Mat. Palermo 56 (2007), 171-184.
T. Noiri, A unified theory for generalizations of compact spaces, Anal. Univ. Sci. Budapest., 54 (2011), 79-96.
H. Ogata, Operations on topological spaces and associated topology, Math. Japon. 36(1) (1991), 175-184.

V. Popa and T. Noiri, On M -continuous functions, An. Univ. "Dunarea de Jos” Galati, Ser. Mat. Fiz. Mec. Teor. (2),
43(23) (2000), 31-41.

R. Vaidyanathaswani, The localization theory in set-topology, Proc. Indian Acad. Sci., 20 (1945), 51-62.

Ahmad Al-Omari,
Al al-Bayt University,

Department of Mathematics, Jordan.

E-mail address: omarimutahi@yahoo.com

and

Takashi Noiri
2949-1 Shiokita-cho, Hinagu,
Yatsushiro-shi, Kumamoto-ken, 869-5142 JAPAN.

E-mail address: t.noiri@nifty.com



	Introduction
	Preliminaries
	H g-closed sets
	H g-open sets

