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ABSTRACT. In this paper, we present a new type of set called Wr — C set by using the operator ¥r. We investigate
the relationships of these sets with some special sets which were studied in the literature. For instance 6-open set,
semi f-open set, §-semiopen set, regular f-closed set. In particular, we show that W — C set is weaker than #-open
set. Furthermore, we prove that the collection of Wr — C set is closed under arbitrary union. Finally, we obtain the
conclusion that the collection of WY — C set forms a supratopology.
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1. INTRODUCTION

After the concepts of ideal and local function were presented by Kuratowski in [8], many authors have studied
about these concepts in the literature. Among these studies, Natkaniec presented the set operator ¥ [14] in 1986. Then,
W-set [3], ¥ — C set [13], =¥-set [6] and P*-set [12] were studied by using ¥ operator. Furthermore, in [1] Al-Omari
and Noiri studied the local closure function and the operator Wr in ideal topological spaces. They also obtained new
topologies by using the operator Wr in [1]. Moreover, Islam and Modak defined the concept of semi-closure local
function [7] and they obtained a new topology via this function.

On the other hand, Pavlovié showed that under what conditions local function and local closure function are coincide
in [16]. Then, Tun¢ and Ozen Yildirim presented the Ir-dense, I'-dense-in-itself and Ir--perfect sets by using local
closure function in [18].

In this study, we present the concept of Wr — C set by using the operator Wr. We research the relationships of these
sets with Lr-perfect [18], Rp-perfect [18], Ir-perfect and some other sets which were studied before in the literature
[1,2,4,5,13,15,18,19]. We also research some properties of such sets and we obtain new results.
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2. PRELIMINARIES

In this paper, (X, 1) (shortly X) represents a topological space. In a topological space (X, 7), the closure and the
interior of a subset A of X are denoted by cl(A) and int(A), respectively. P(X) represents the family of all subsets of X.

An ideal 7 [8] on a topological space (X, 7) is a nonempty collection of subsets of X satisfying the following condi-
tions:

(i)if A € I and B C A, then B € [ (heredity),

(ii)if A € I and B € I, then A U B € [ (finite additivity).

An ideal topological space (X, 7, ) is a topological space (X, 7) with an ideal / on X. For a subset A of X, A*(/,7) =
{xe X|UNA ¢ Iforeach U € 1(x)} is called the local function [8] of A with respect to 7 and I, where 7(x) = {U €
7| x € U}. We use A" instead of A*(I, 7). For a subset A of X, ['(A)(I,7) ={x € X | AN cl(U) ¢ I for every U € 1(x)}
is called the local closure function [1] of A with respect to I and 7. It is shortly denoted by I'(A) instead of ['(A)(Z, 7).
An operator W is defined as W¥(A) = X \ (X \ A)* by using the ()*-operator in [14]. Another operator ¥ : P(X) — 7 is
defined as Wr(A) = X \I'(X \ A) foreach A € P(X) in [1].

A subset A of X is called Ir--perfect [18] (resp. I'-dense-in-itself [18], Lr-perfect [18], Rr-perfect [18], Ir-dense [18])
if A =T(A) (rtesp. A CT'(A), A\T(A) e , T(A)\ A € I, T(A) = X). A subset A of X is called ¥ — C set [13] if
A C cl(Y(A)).

Theorem 2.1 ( [17]). In an ideal topological space (X, t,I), Yr(A) C I'(A) for each subset A of X and Yr(A) = @ for
A € I such that cl(t) N I = {@} where cl(t) = {cl(G) : G € T}.

For a topological space (X, 7) and a subset A of X, clg(A) = {x € X : cl(U) N A # @ for each U € 7(x)} is called the
6-closure of A [19]. The 6-interior of A [19], denoted inty(A), consists of those points x of A such that U C cl(U) C A
for some open set U containing x. A subset A is called 8-closed [19] if A = cly(A). The complement of a #-closed set is
called 8-open. The family of all 8-open sets in (X, 7) is denoted by 74. Moreover, 7y is a topology on X. Al-Omari and
Noiri defined the topologies on X in [1] as follows: o ={A C X : A C ¥Yr(A)}and og = {A C X : A C int(cl(¥r(A)))}
and 79 C 0 C 0. A subset A of X is called o-open [1] (resp. op-open [1]) set, if A € o (resp. A € o). A subset A
of X is called 6'-closed [15] if T(A) € A. A subset A of X is called regular 6-closed [2] if A = cly(intg(A)). A subset
A of X is called semi #-open [2] if A C cly(inty(A)). A subset A of X is called 6-semiopen [4] if there exists a 6-open
set U of X such that U € A C cl(U). S Oys(X, T) represents the collection of all 6-semiopen sets in a topological space
(X,7) [4]. A subset A of X is called an M*-open set [5] if A C int(cl(inty(A))). A subset A of X is called preopen [10]
if A C int(cl(A)). The complement of a preopen set is called a preclosed [10] set. A subset A of X is called generalized
closed (briefly, g-closed) [9] if cl(A) € U, whenever A C U and U is open.

Definition 2.2 ([11]). Let Y be a nonempty set and 7’ be a collection of subsets of Y. If Y € 7" and 7’ is closed under
arbitrary union, then 7’ is called a supratopology on Y. (¥, 7’) is called a supratopological space (or supraspace).
3. Wr — C Sets AND THEIR RELATIONSHIPS

Definition 3.1. Let (X, 7, /) be an ideal topological space and A C X. A set A is said to be a ¥ — C setif A C cl(Wr(A)).
The collection of all Wr — C sets in (X, 7, ) is denoted by Y1 (X, 7, I).

Theorem 3.2. In an ideal topological space (X, 1, 1), inte(A) C Yr(A) for each subset A of X.

Proof. Let A be a subset of X in an ideal topological space (X, 7, ). Assume that an element x of X is not in ¥r(A).
Then, x ¢ X \T'(X \ A) and so x € I'(X \ A). It implies that c/(U) N (X \ A) ¢ I for each U € 7(x). Therefore,
cl(U)N(X\A) # @ and then cl(U) ¢ A for each U € 7(x). In this case, x ¢ inty(A). Consequently, inty(A) € ¥Yr(A). O

Theorem 3.3. Let (X, 1,1) be an ideal topological space. If A € 1y, then A € Yr(X, 7, I).

Proof. If A € 14, then A € Wr(A) by the Corollary 4.3 in [1]. Since Y1(A) € cl/(¥Yr(A)), we have A C cl(Wr(A)).
Consequently, A is a ¥r — C set. O

Remark 3.4. In an ideal topological space, an open set may not be a ¥Yr — C set.

Example 3.5. Let X = {a, b, c,d}, 7 = {@,{a}, {d},{a, b}, {a,d},{a,b,d}, X} and I = {@, {a}}. If A = {a}, then cl(¥r(A)) =
@. So, A is an open set but it is not a ¥ — C set.



AN. Tung, S. Ozen Yildirim, Turk. J. Math. Comput. Sci., 15(1)(2023), 27-34 29

Remark 3.6. In an ideal topological space, ¥ — C set may not be 6-open and open.

Example 3.7. Let X = {a,b,c,d}, T = {@,{d},{a,c},{a,c,d}, X} and I = {@,{b},{c},{b,c}}. If A = {a}, then Y (A) =
{a, c} and so cl(¥r(A)) = {a, b, c}. Therefore, A is a P — C set but it is neither §-open nor open.

Remark 3.8. In an ideal topological space, 6-closed (closed, ' — closed) sets may not be ¥ — C set.

Example 3.9. In the ideal topological space (R, Tp,/f), where I is the ideal of finite subsets of R (the set of all real
numbers) and 7p is the usual topology on R. A subset A = [0, 1] U {2} is a #-closed set and so it is both closed and
0" — closed. But, A is not a ¥r — C set.

Theorem 3.10. Let (X, 1, 1) be an ideal topological space and A C X. If X \ A is @' — closed, then A is a ¥ — C set.

Proof. In an ideal topological space (X, 7, 1), let X \ A be a 6/ — closed set for A € X. Then I'(X \ A) C X \ A and so
ACX\T'(X\A)=Yr(A) C cl(Pr(A)). Consequently, A is a ¥r — C set. |

Remark 3.11. The reverse of the above theorem may not be true in general.

Example 3.12. Let X = {a, b, c,d}, 7 = {2,{a},{d}, {a, D}, {a,d},{a,b,d}, X} and I = {@}. Take A = {c, d}. Although the
set AisaWr — Cset, X \ A is not 6 — closed.

Theorem 3.13. Let (X, 7,1) be an ideal topological space and A C X. If A is a W1 — C set and Yr(A) is closed, then
X\ A is ' -closed.

Proof. Let (X, 7, 1) be an ideal topological space and A C X. Assume that A is a Wr — C set and ¥Yr(A) is closed. Then
A C cl(Pr(A)) = Pr(A) = X \[(X \ A). It implies that T(X \ A) € X \ A and so X \ A is #/-closed. |

Theorem 3.14. Let (X, 7, 1) be an ideal topological space and A C X. If X \ A is a ¥r — C set and I'(A) is an open set,
then A is 6'-closed.

Proof. Let (X, 1, 1) be an ideal topological space and A C X. Assume that X \ A is a ¥ — C set and I'(4) is an open set.
Then X \ A C cl(Pr(X \ A)) = cl(X \ ['(A)) = X \ ['(A). It implies that I'(A) C A and so A is a #'-closed set. |

Corollary 3.15. Let (X, 1, 1) be an ideal topological space and A C X. If X\ A is a ¥r — C set and I'(A) is an open set,
then A is an Rr-perfect set.

Proof. The proof is obvious by the Theorem 2.17 in [18]. O

Remark 3.16. In an ideal topological space, an Ir-perfect set may not be a ¥r — C set. Similarly, a ¥r — C set may
not be an Ir-perfect set.

Example 3.17. In the ideal topological space (R, 7p, I = {@}), the subset A = [0, 1] U {2} is an Ir-perfect set, but it is
not a Wr — C set. The set B = (0, 1) is a W1 — C set, but B is not an Ir-perfect set.

Theorem 3.18. Let (X, 7, 1) be an ideal topological space and A C X. If X \ A is Ir-perfect, then A is a W1 — C set.

Proof. Let X \ A be an Ir-perfect subset of X in an ideal topological space (X,,1). Then I'(X \ A) = X \ A and
A=X\T(X\A)=Yr(A) C cl(Pr(A)). As aresult, Aisa¥r — C set. |

Remark 3.19. The reverse of the above theorem may not be true in general.

Example 3.20. Let X = {a,b,c,d}, 7 = {@,{a},{d}, {a,b},{a,d},{a,b,d}, X} and I = {@, {a}}. In the ideal topological
space (X, 7, 1), the set A = {c,d} is a ¥ — C set, but X \ A is not Ir-perfect.

Theorem 3.21. Let (X, t,I) be an ideal topological space and A C X. X \ A is Ir-dense iff Y1 (A) = @.

Proof. Let (X, 1, 1) be an ideal topological spaceand A C X. Yr(A)) =2 © X\TX\A) =g T X\A) =X X\A
is Ir-dense. O

Remark 3.22. In an ideal topological space, an Ir-dense set may not be a ¥r — C set. Similarly, a W1 — C set may not
be an Ir-dense set.

Example 3.23. Let X = {a, b, c,d}, T = {@,{a}, {d},{a, b}, {a,d},{a, b,d}, X} and I = {@}. In the ideal topological space
(X, 7,1), an empty set is a W — C set, but it is not an /r-dense set. The set {c} is Ir-dense, but it is not a ¥ — C set.
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Theorem 3.24. Let (X, 7, 1) be an ideal topological space and cl(t) NI = {@}. The empty set is the only one Yr — C set
in the ideal.

Proof. Let (X, 7,1) be an ideal topological space and cl(t) N I = {@}. Assume that A € . Since cl(t) NI = {@},
Y1r(A) = @ by the Theorem 2.1 and so cl(Wr(A)) = @. If A is a W1 — C set, A must be an empty set. O

Corollary 3.25. Let (X,t,1) be an ideal topological space where cl(t) NI = {@}. If A € [ or X \ A is Ir-dense, then
@+A¢V¥Yr(X,T1I).

Proof. Let (X, ,1) be an ideal topological space where cl(7) N I = {@}. If A € I, we know that @ # A ¢ Yr(X,1,1) by
the above theorem. If X \ A is Ir-dense, then Wr(A) = @ and so cl(Wr(A)) = @. In this situation, an empty set is the
only one ¥r — C set. O

Remark 3.26. In an ideal topological space, a I'-dense in itself set may not be a Wr — C set. Similarly, a Wr — C set
may not be I'-dense in itself.

Example 3.27. Let X = {a,b,c,d}, T = {®,{a},{d}, {a, b},{a,d},{a,b,d}, X} and [ = P(X). The setA = {a}isa¥r—-C
set, but it is not I'-dense in itself.

Example 3.28. Let X = {a,b,c,d}, 7 = {©,{a},{d}, {a,b},{a,d},{a,b,d}, X} and I = {@,{a}}. In the ideal topological
space (X, 7, I), the set A = {c} is [-dense in itself, but it is not a ¥r — C set.

Theorem 3.29. Let (X, 1,1) be an ideal topological space and cl(t) N I = {@}. Then, every Yr — C set is I'-dense in
itself.

Proof. Let (X, 1,I) be an ideal topological space where cl(t) NI = {@}and A € X. If A is a ¥ — C set, then
A C cl(Pr(A)). Since cl(t) N I = {@}, Yr(A) C T'(A) by the Theorem 2.1 and so A C cl(Wr(A)) C cl(T'(A)). We know
that I'(A) is closed by the Theorem 2.6 in [1]. Therefore, A C I'(A) and A is I'-dense in itself. O

Remark 3.30. In an ideal topological space, W1 — C sets may not be Lp-perfect.
Example 3.31. In the ideal topological space (R, P(X), If), R is not Lr-perfect, but it is a ¥ — C set.
Corollary 3.32. Let (X, 1,1) be an ideal topological space where cl(t) NI = {@}. Then, every W1 — C set is Lr-perfect.

Proof. Let (X, 1,1) be an ideal topological space where cl(t) N I = {@}. By the above theorem, every ¥r — C set is
I'-dense in itself. By the Theorem 2.20 in [18] every ['-dense in itself set is Lp-perfect. Consequently, every Wr — C set
is Lp-perfect. O

Theorem 3.33. Let (X, 7,1) be an ideal topological space and A C X. If A is a oy-open set, then A is a ¥r — C set.

Proof. Let (X, 1,I) be an ideal topological space and A be a op-open subset of X. Then, A C int(cl(¥r(A))) and so
A C cl(Wr(A)). Consequently, A is a ¥r — C set. O

Corollary 3.34. In an ideal topological space (X, T, 1), every o-open set is a og-open set [1]. By the above theorem,
we can say that every o-open set is a ¥Yr — C set.

Remark 3.35. In an ideal topological space (X, 7, ), a ¥r — C set may not be a o-open set and a op-open set.

Example 3.36. Let X = {a, b, c,d}, 7 = {@,{a},{d},{a, b}, {a,d},{a,b,d}, X} and I = {@}. In the ideal topological space
(X, 7, 1), the set A = {c,d} is a ¥ — C set, but A is neither a o-open set nor a op-open set.

Theorem 3.37. Let (X, 1, 1) be an ideal topological space and A € X. If A is a Yr — C set, then A is a¥ — C set.

Proof. Let (X, 7, 1) be an ideal topological space and A C X. Assume that A is a W —C set. Then, A C cI(Wr(A)). Since
A" CT'(A) by the Lemma 2.2 in [1], Yr(A) € W(A) and thus cl(Y1(A)) C cl(P(A)). Therefore, we have A C cl(P(A)).
As aresult, Aisa ¥ — C set. O

Remark 3.38. In an ideal topological space, the inverse of the above theorem may not be true.

Example 3.39. Let X = {a,b,c,d}, 7 = {®,{a},{d}, {a, b},{a,d},{a,b,d}, X} and I = {@, {a}}. In the ideal topological
space (X, 7, 1), the set A = {a} isa ¥ — C set, but it is not a ¥ — C set.
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Family of closed-discrete subsets .4, family of relatively compact subsets I;, family of nowhere dense subsets I,
and family of meager subsets 1, are an ideal on X for a topological space (X, 7).

Theorem 3.40 ( [16]). In an ideal topological space (X, T, 1), each of the following conditions implies, the local
function and the local closure function are equivalent.

(1) T has a clopen base .

(2) Tis Ts.

(3)1 = I

(4) 1 = I.

(5)1,c I

(6) I = 1,.

Theorem 3.41 ( [17]). In an ideal topological space (X, T, 1), each of the following conditions implies, the local
function and the local closure function are equivalent.

(1) T has a clopen base B.

(2) tis Ts.

(3)1 =14

(4) I = I.

(5)1, I

(6)1 = 1,.

(7) Every open set is a preclosed set in (X, T).

(8) Every open set is a closed set in (X, T).

(9) Every open set is a g-closed set in (X, T).

(10) Every preopen set is a closed set in (X, 7).

Corollary 3.42. By the above theorem, each of the above conditions (1)-(10) implies A is a ¥Yr — C setiffAisa¥ — C
set for A C X.

Theorem 3.43. Let (X, 1, 1) be an ideal topological space and A C X. If A is a regular 6-closed set, then A is a Yr — C
set.

Proof. Let A be a regular 6-closed subset of X in an ideal topological space (X,7,I). Then, A is equivalent to
cly(intg(A)). Let an element x of X be not in c/(Yr(A)). Then, there exists U € 7(x) with U N WYr(A) = @. Namely,
UNX\T(X\A)) =@. Therefore, x € U CT'(X \ A). Since I'(X \ A) is closed, x € cl(U) C clIT'(X \A)) =T'(X\A) C
clg(X \ A) by the Theorem 2.6 in [1]. Thus, x € inty(cly(X \ A)) and x ¢ X \ inty(clo(X \ A)) = cly(inty(A)) = A.
Consequently, A € c/(Wr(A)) and so A is a ¥ — C set. |

Remark 3.44. The inverse of the above theorem may not be true in general.

Example 3.45. Let X = {a,b,c,d}, 7 = {2,{a},{d}, {a,b},{a,d},{a,b,d}, X} and I = {@, {a}}. In the ideal topological
space (X, 7, 1), the set A = {b, c} is a ¥ — C set, but it is not regular 6-closed.

Theorem 3.46. Let (X, 1, 1) be an ideal topological space and A C X. If A is semi 6-open, then A is a ¥Yr — C set.

Proof. Let A be a semi 8-open subset of X in an ideal topological space (X, 7,I). Then, A C cly(inte(A)). Suppose
that an element x of X is not in cl(Wr(A)). Then, there exists U € 7(x) such that U N Wr(A) = @. Therefore,
xeUcCX\Yr(A) =T'(X\A). Since I'(X \ A) is closed, we can say that x € c/[(U) C (X \ A) and so x € inty(T'(X \ A)).
AsT(X\ A) Ccly(X\ A), x €intyg(T'(X \ A)) C inty(cly(X \ A)). Thus, x ¢ X \ inte(cly(X \ A)) = cly(inty(A)). Since A is
semi G-open, x ¢ A and so A C cl(Wr(A)). Consequently, A is a W1 — C set. O

Remark 3.47. In an ideal topological space, a ¥ — C set may not be a semi 6-open set.

Example 3.48. Let X = {a,b,c,d}, 7 = {@,{a},{d}, {a,b},{a,d},{a,b,d}, X} and I = {@, {a}}. In the ideal topological
space (X, 7, 1), the set A = {b, ¢} is a Wr — C set, but it is not semi 6-open.

Theorem 3.49. Let (X, 1, 1) be an ideal topological space and A C X. If A is a 0-semiopen set, then A is a semi 6-open
set.
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Proof. Let A be a 6-semiopen subset of X. Then, A C cl(inty(A)) by the Lemma 1.1 in [4]. Since cl(intg(A)) C
cly(inty(A)), we have A C cly(intg(A)). Thus, A is a semi 6-open set. |

Corollary 3.50. Let (X, 1,1) be an ideal topological space and A C X. If A is a 6-semiopen set, then A is a ¥r — C set.
Remark 3.51. In an ideal topological space (X, 7, ), a W — C set may not be a §-semiopen set.

Example 3.52. Let X = {a,b,c,d}, 7 = {@,{d},{a,c},{a,c,d}, X} and I = {@,{c},{b},{b,c}}. If A = {a}, then A is a
Yr — C set, but it is not a §-semiopen set.

Corollary 3.53. The following diagram is obtained from Theorem 3.33, Theorem 3.37, Theorem 3.43, Theorem 3.46,
Theorem 3.49, Proposition 2.5 in [2], Theorem 4.2 in [1] and Corollary 4.3 in [1].

6-semiopen —— semi 6-open

| T

6-open — o-open ——— oy-open ——— Y — C set <—— regular 6-closed

|

Y — C set
Corollary 3.54. In an ideal topological space (X, 1, 1) where cl(t) N I = {@}, T9 C S Ops(X,7) C Pr(X, 7, I).
Proof. 1t is obvious by the Remark 1.1 in [4] and Corollary 3.50. O

4. FURTHER PROPERTIES
Remark 4.1. In an ideal topological space, subsets of Wi — C sets may not be a W1 — C set.

Example 4.2. Let X = {a, b, c,d}, 7 = {®,{a},{d}, {a, b}, {a,d},{a,b,d}, X} and I = {@}. If A = {c,d},then Aisa VY- C
set but B = {c} is not a W1 — C set.

Theorem 4.3. Let (X, 1,1) be an ideal topological space and A € I. If a set A is a Wy — C set, every subset of A is also
a ¥r — C set.

Proof. Let A € I in an ideal topological space (X, 7, ). Assume that A is a Wr—C setand B C A. By the heredity, B € I.
Then, we can say that I'(X) = T'(X\B) = ['((X\A) from the Corollary 2.10 in [1]. Therefore, c/(¥r(A)) = cI(Wr(B)).
Since a set A is W1 — C set, BC A C cl(¥Yr(A)) = cl(¥Pr(B)). Consequently, B is a ¥ — C set. |

Remark 4.4. In an ideal topological space, an element of ideal may not be a ¥ — C set.

Example 4.5. Let X = {a,b,c,d}, T = {@,{a},{d}, {a,b},{a,d},{a,b,d}, X} and I = {@,{a}}. In the ideal topological
space (X, 7, 1), the set A = {a} is not a ¥r — C set.

Theorem 4.6. Let {A, : @ € A} be a collection of nonempty WYr — C sets in an ideal topological space (X, t,1I). Then,
UA, € Yr(X, T, I).

Proof. Let {A, : @ € A} be a collection of nonempty ¥r — C sets in an ideal topological space (X, t,I). Then,
A, C cl(Pr(Ay)) and so A, C cl(Wr(Ay)) C cl(Wr(UA,)) for each @ € A by the Theorem 4.2 in [1]. It implies that
UA, C cl(Wr(UA,)). This means that UA, is a Wr — C set and then UA, € Y (X, 7, I). O

Remark 4.7. In an ideal topological space, the intersection of two Wi — C sets may not be a W — C set.

Example 4.8. Let X = {a,b,c,d},7 = {®@,{a},{d},{a,b},{a,d},{a,b,d}, X} and I = {@,{a}}. Let A = {b,c} and
B ={c,d}. Then, A and B are ¥ — C sets. But their intersection {c} is not a ¥ — C set.

Proposition 4.9. Let (X, T) be a topological space. If [ = {@}, in an ideal topological space (X, 1, 1), T'(A) = cly(A) for
each A C X. Then, cl(Yr(A)) = cl(X\T(X \ A)) = cl(X \ clp(X \ A)) = cl(inty(A)). Therefore, A is a Y1 — C set iff
A C cl(intg(A)). If I = P(X), then T'(A) = @ for each A C X. Therefore, cl(Wr(A)) = clX\T(X \ A)) =cl(X\ @) =
cl(X) = X and A C cl(Wr(A)) for each A C X. Consequently, every subset A of X is a W1 — C set.
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Theorem 4.10. Let (X, 7,1) be an ideal topological space and A be a nonempty subset of X. If there exists U € 1(x)
with cl(U) \ A € I for each x € A, then A is a W1 — C set.

Proof. Let (X, 7,I) be an ideal topological space and A be a nonempty subset of X. Assume that there exists U € 7(x)
with c/(U) \ A € I for each x € A. Then, c(U)N(X\A) € I and so x ¢ T'(X \ A). Therefore, x € X \I'(X \ A). It implies
that A C X \T(X\A) Ccl(X\T'(X\A)) = cl(¥r(A)). Finally, A is a ¥r — C set. ]

Remark 4.11. The inverse of the above theorem is not true.

Example 4.12. Let X = {a, b, c,d}, 7 = {@,{a},{d},{a, b}, {a,d},{a,b,d}, X} and I = {@}. In the ideal topological space
(X,7,1),the set A = {c,d} is a Wr—C set, but for the set X which is the only one setin 7(c), c/(X)\A = X\A ={a,b} ¢ I.

Corollary 4.13. Let (X, 7,1) be an ideal topological space. Every subset of X is a WYy — C set if there exists U € 1(x)
such that cl(U) \ {x} € I for each x € X.

Proof. Let (X, 1, 1) be an ideal topological space. Assume that there exists U € 7(x) such that c/(U) \ {x} € I for each
x € X. Also assume that A C X is nonempty. Therefore, there exists U € 7(x) such that cl(U) \ {x} € I for each x € A.
Since cl(U) \ A C cl(U) \ {x}, cl(U) \ A € I by the heredity. As a result, there exists U € 7(x) such that c(U)\ A € I
for each x € A. Finally, A is a Yr — C set by the Theorem 4.10. O

Remark 4.14. In an ideal topological space (X, ,1), @ and X are Wr — C sets.
Corollary 4.15. In an ideal topological space (X, 1, 1), Yr(X, 7, I) forms a supratopology on X.
Proof. 1t is obvious from the Theorem 4.6 and the Remark 4.14. O

Theorem 4.16. Let (X, 7,1) be an ideal topological space and A be a ¥y — C set. If B is a M*-open set, then
ANBeYr(X,,1).

Proof. Let (X, 1, 1) be an ideal topological space and A, B C X. Assume that A is a W — C set and B is an M*-open
set. Then, AN B C cl(Yr(A)) N B C cl(¥Yr(A)) N int(cl(inty(B))) € cl(Wr(A) N int(cl(inty(B)))) = cl(int(¥r(A)) N
int(cl(intg(B)))) = cl(int(Yr(A) N cl(intg(B)))) C cl(int(Yr(A) N cl(Yr(B)))) by the Theorem 3.2. Then, cl(int(Yr(A) N
cl(Wr(B)))) C cl(Wr(A) N cl(Pr(B))) C cl(cl(Yr(A) N Yr(B))) = cl(¥r(A) N ¥Yr(B)) = c/(¥r(A N B)) by the Theorem
421in [1]. Asaresult, AN BisaY¥r — C set. a

Corollary 4.17. Let (X, 7,1) be an ideal topological space and A,B C X. If A is a Y1 — C set and B is a 8-open set,
then AN BisaW¥r — C set.

Proof. Ttis obvious from that every 6-open set is an M*-open set by the Lemma 2.2 in [5] and by the above theorem. O
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