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Introduction

Let (X, τ) be a topological space and A ⊆ X. The complement of A in X,
the closure of A, the interior of A and the power set of A will be denoted by
X − A = Ac, Cl (A), Int (A) and P (A), respectively. The subject of ideals in
topological spaces has been studied by Kuratowski [9] and Vaidyanathaswamy
[13]. An ideal on a topological space (X, τ) is defined as a non-empty collection I
of subsets of X satisfying the following two conditions:

(1) If A ∈ I and B ⊆ A, then B ∈ I;

(2) If A ∈ I and B ∈ I, then A ∪B ∈ I.

1Samer Al Ghour did this research during the sabbatical leave which was given from De-
partment of Mathematics and Statistics, Jordan University of Science and Technology, Irbid,
Jordan.



24 jamal m. mustafa, samer al ghour, khalid al zoubi

An ideal topological space is a topological space (X, τ) with an ideal I on X and
is denoted by (X, τ, I). For a subset A ⊆ X, A∗(I) = {x ∈ X : U ∩ A /∈ I for
every U ∈ τ with x ∈ U} is called the local function of A with respect to I and τ
[9]. We simply write A∗ instead of A∗(I) in case there is no chance of confusion.
It is well known that Cl∗(A) = A ∪ A∗ defines a Kuratowski closure operator for
τ ∗(I). First, we shall recall some definitions used in the sequel.

Definition 1.1. Let A be a subset of a topological space (X, τ). Then

(a) A is called semi-open [10] if A ⊆ Cl(Int(A)).

(b) A is called pre-open [11] if A ⊆ Int(Cl(A)).

(c) A is called b-open [1] if A ⊆ Cl(Int(A)) ∪ Int(Cl(A)).

(d) A is called semi-closed [2] if it is the complement of a semi-open set.

(e) The semi-closure of A [2], denoted by sCl (A), is the smallest semi-closed
set that contains A.

Definition 1.2. A subset A of an ideal topological space (X, τ, I) is said to be

(a) I-open [8] if A ⊆ Int(A∗).

(b) semi-I-open [7] if A ⊆ Cl∗(Int(A)).

(c) pre-I-open [3] if A ⊆ Int(Cl∗(A)).

(d) b-I-open [4] if A ⊆ Cl∗(Int(A)) ∪ Int(Cl∗(A)).

(e) weakly semi-I-open [5] if A ⊆ Cl∗(Int(Cl(A))).

(f) weakly pre-I-open [6] if A ⊆ sCl(Int(Cl∗(A))).

2. Weakly b-I-open sets

Definition 2.1. A subset A of an ideal topological space (X, τ, I) is said to be
weakly b-I-open if A ⊆ Cl∗(Int(Cl(A))) ∪ Cl(Int(Cl∗(A))).

The family of all weakly b-I-open sets of the space (X, τ, I) will be denoted
by WBIO(X, τ).

Theorem 2.2. For a subset of an ideal topological space, the following properties
hold:

(a) Every b-I-open set is weakly b-I-open.

(b) Every weakly semi-I-open set is weakly b-I-open.

(c) Every weakly pre-I-open set is weakly b-I-open.
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The converse of each part in the above theorem need not be true as shown in
the following three examples.

Example 2.3. Let X = {1, 2, 3}, τ = {ϕ,X, {1, 2}} and I = {ϕ, {1}}. Then
A = {1} is weakly b-I-open but not b-I-open.

Example 2.4. Let X = {1, 2, 3}, τ = {ϕ,X, {1}, {3}, {1, 3}} and I = {ϕ, {1}}.
Then A = {1, 2} is weakly b-I-open but not weakly semi-I-open.

Example 2.5. Let X = {1, 2, 3, 4}, τ = {ϕ,X, {1, 2}, {3, 4}} and I = P (X).
Then A = {2, 3} is weakly semi-I-open and so weakly b-I-open but not weakly
pre-I-open since sCl(Int(Cl∗(A))) = ϕ.

Lemma 2.6. [8] Let A and B be subsets of an ideal topological space (X, τ, I).

(a) If A ⊆ B, then A∗ ⊆ B∗.

(b) If U ∈ τ , then U ∩ A∗ ⊆ (U ∩ A)∗.

(c) A∗ is closed in (X, τ).

Theorem 2.7. Let (X, τ, I) be an ideal topological space and A,B subsets of X.

(1) If Uα ∈ WBIO(X, τ) for each α ∈ ∆, then
∪
{Uα : α ∈ ∆} ∈ WBIO(X, τ).

(2) If A ∈ WBIO(X, τ) and B ∈ τ , then A ∩B ∈ WBIO(X, τ).

Proof. (1) Since Uα ∈ WBIO(X, τ), we have∪
α∈∆

Uα ⊆
∪

α∈∆
[Cl∗(Int(Cl(Uα))) ∪ Cl(Int(Cl∗(Uα)))]

⊆
∪

α∈∆
{[(Int(Cl(Uα))) ∪ (Int(Cl(Uα)))

∗] ∪ [Cl(Int(Uα ∪ U∗
α))]}

⊆ [Int(Cl(
∪

α∈∆
Uα))∪(Int(Cl(

∪
α∈∆

Uα)))
∗]∪[Cl(Int((

∪
α∈∆

Uα)∪(
∪

α∈∆
Uα)

∗))]

= Cl∗[Int(Cl(
∪

α∈∆
Uα))] ∪ Cl[Int(Cl∗(

∪
α∈∆

Uα))].

Hence
∪

α∈∆
Uα ∈ WBIO(X, τ).

(2) LetA∈WBIO(X, τ) andB∈τ . ThenA ⊆ Cl∗(Int(Cl(A)))∪Cl(Int(Cl∗(A)))
and so

A ∩B ⊆ [Cl∗(Int(Cl(A))) ∪ Cl(Int(Cl∗(A)))] ∩B
= [Cl∗(Int(Cl(A))) ∩B] ∪ [Cl(Int(Cl∗(A))) ∩B]
= [[Int(Cl(A)) ∪ (Int(Cl(A)))∗] ∩B] ∪ [Cl(Int(A ∪ A∗)) ∩B]
⊆ [(Int(Cl(A)) ∩B) ∪ ((Int(Cl(A))) ∩B)∗] ∪ [Cl(Int[(A ∩B) ∪ (A∗ ∩B)])]
⊆ [(Int(Cl(A)) ∩B)) ∪ (Int(Cl(A)) ∩B)∗] ∪ [Cl(Int[(A ∩B) ∪ (A ∩B)∗])]
⊆ [(Int(Cl(A ∩B))) ∪ (Int(Cl(A ∩B)))∗] ∪ [Cl(Int[(A ∩B) ∪ (A ∩B)∗])]
= Cl∗[Int(Cl(A ∩B))] ∪ Cl[Int(Cl∗(A ∩B))].
This shows that A ∩B ∈ WBIO(X, τ).

The following example shows that the finite intersection of weakly b-I-open
sets need not be weakly b-I-open.
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Example 2.8. LetX = {1, 2, 3, 4}, τ = {ϕ,X, {1, 2}, {1, 2, 3}} and I = {ϕ, {3}, {4},
{3, 4}}. Then A = {2, 4} and B = {1, 4} are weakly b-I-open but A ∩B = {4} is
not weakly b-I-open.

Definition 2.9. A subset A of an ideal topological space (X, τ, I) is said to be
weakly b-I-closed if its complement is weakly b-I-open.

Theorem 2.10. If a subset A of an ideal topological space (X, τ, I) is weakly
b-I-closed, then Int(Cl(Int(A))) ⊆ A.

Proof. Since A is weakly b-I-closed, X − A ∈ WBIO(X, τ). Then
X − A ⊆ Cl∗(Int(Cl(X − A))) ∪ Cl(Int(Cl∗(X − A)))
⊆ Cl(Int(Cl(X − A))) ∪ Cl(Int(Cl(X − A)))
= Cl(Int(Cl(X − A)))
= X − Int(Cl(Int(A))).
Therefore, Int(Cl(Int(A))) ⊆ A.

3. Weakly b-I-continuous functions

Definition 3.1.

(1) A function f : (X, τ, I) → (Y, ρ) is called b-I-continuous [4] if the inverse
image of each open set in Y is a b-I-open set in X.

(2) A function f : (X, τ, I) → (Y, ρ) is called weakly semi-I-continuous [5] if the
inverse image of each open set in Y is a weakly semi-I-open set in X.

(3) A function f : (X, τ, I) → (Y, ρ) is called weakly pre-I-continuous [6] if the
inverse image of each open set in Y is a weakly pre-I-open set in X.

Definition 3.2. A function f : (X, τ, I) → (Y, ρ) is called weakly b-I-continuous
if f−1(V ) is weakly b-I-open in (X, τ, I) for every open set V in (Y, ρ).

Remark 3.3.

(1) Every b-I-continuous function is weakly b-I-continuous.

(2) Every weakly semi-I-continuous function is weakly b-I-continuous.

(3) Every weakly pre-I-continuous function is weakly b-I-continuous.

The converse in each part of the above remark need not be true as shown in
the following three examples.

Example 3.4. Let (X, τ) be the real line with the indiscrete topology and (Y, ρ)
the real line with the usual topology. Then the identity function f : (X, τ,P(X))
→ (Y, ρ) is weakly b-I-continuous but not b-I-continuous.
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Example 3.5. Let X = Y = {1, 2, 3}, τ = {ϕ,X, {1}, {3}, {1, 3}}, I = {ϕ, {1}}
and ρ = {ϕ, Y, {1, 3}}. Define a function f : (X, τ, I) → (Y, ρ) as follows:
f(1) = 1, f(2) = 3 and f(3) = 2. Then f is weakly b-I-continuous but not
weakly semi-I-continuous.

Example 3.6. Let X=Y={1, 2, 3, 4}, τ={ϕ,X, {1}, {3}, {1, 3}}, ρ = {ϕ, Y, {1},
{3}, {1, 3}}, and I = {ϕ, {3}}. Define a function f : (X, τ, I) → (Y, ρ) as follows:
f(1) = f(3) = 4 and f(2) = f(4) = 2. Then f is weakly b-I-continuous but not
weakly pre-I-continuous.

Theorem 3.7. For a function f : (X, τ, I) → (Y, ρ) the following are equivalent:

(1) f is weakly b-I-continuous.

(2) For each x ∈ X and each V ∈ ρ with f(x) ∈ V , there exists U ∈ WBIO(X, τ)
with x ∈ U such that f(U) ⊆ V .

(3) The inverse image of each closed set in Y is weakly b-I-closed in X .

Proof. Straightforward.

Definition 3.8. Let A be a subset of a space (X, τ, I) and let x ∈ X. Then A
is called a weakly b-I-neighborhood of x, if there exists a weakly b-I-open set U
containing x such that U ⊆ A.

Theorem 3.9. For a function f : (X, τ, I) → (Y, ρ), the following statements are
equivalent:

(1) f is weakly b-I-continuous.

(2) For each x ∈ X and each open set V in Y with f(x) ∈ V , f−1(V ) is weakly
b-I-neighborhood of x.

Proof. (1) ⇒ (2). Let x ∈ X and let V be an open set in Y such that f(x) ∈ V .
By Theorem 3.7, there exists a weakly b-I-open set U in X with x ∈ U such that
f(U) ⊆ V . So x ∈ U ⊆ f−1(V ). Hence f−1(V ) is a weakly b-I-neighborhood of
x.

(2) ⇒ (1). Let V be an open set in Y and let f(x) ∈ V . Then by assumption,
f−1(V ) is a weakly b-I-neighborhood of x. Thus for each x ∈ f−1(V ) there
exists a weakly b-I-open set Ux containing x such that x ∈ Ux ⊆ f−1(V ). Hence
f−1(V ) = ∪{Ux : x ∈ f−1(V )} and so f−1(V ) ∈ WBOI(X, τ).

Definition 3.10. A function f : (X, τ, I) → (Y, ρ) is called weakly b-I-irresolute
if f−1(V ) is weakly b-I-open in (X, τ, I) for every weakly b-I-open set V in (Y, ρ).

Theorem 3.11. Let f : (X, τ, I) → (Y, ρ, J) and g : (Y, ρ, J) → (Z, σ,K) then
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(1) gof is weakly b-I-continuous if f is weakly b-I-continuous and g is con-
tinuous.

(2) gof is weakly b-I-continuous if f is weakly b-I-irresolute and g is weakly
b-I-continuous.

We note that Theorem 3.11(1) is not true if g is assumed to be only b-I-
continuous as it is shown in the next example.

Example 3.12. Let X = Y = Z = {1, 2, 3, 4}, τ = {ϕ,X, {1}, {3}, {1, 3}},
ρ = {ϕ, Y, {1}, {3}, {1, 3}}, σ = {ϕ, Z, {1, 2}}, I = {ϕ, {3}} and J = {ϕ, {2}}.
Define a function f : (X, τ, I) → (Y, ρ, J) by f(1) = f(3) = 4 and f(2) = f(4) = 2.
Also let g : (Y, ρ, J) → (Z, σ) be the identity function. Then f is weakly b-I-
continuous and g is b-I-continuous but gof is not weakly b-I-continuous since
(gof)−1({1, 2}) = {2, 4} is not weakly b-I-open.

Corollary 3.13. If f : (X, τ, I) →
∏

α∈∆
Xα is a weakly b-I-continuous function

from a space (X, τ, I) into a product space
∏

α∈∆
Xα then pαof is weakly b-I-

continuous for each α ∈ ∆, where pα is the projection function from the product
space

∏
α∈∆

Xα onto the space Xα for each α ∈ ∆.

If (X, τ, I) is an ideal topological space and A is a subset of X, we denote
by τ|A the relative topology on A and I|A = {A ∩ I : I ∈ I} is obviously an ideal
on A.

Lemma 3.14. [8] Let (X, τ, I) be an ideal topological space and A, B be subsets
of X such that B ⊆ A. Then B∗(τ|A, I|A) = B∗(τ, I) ∩ A.

Lemma 3.15. [5] Let (X, τ, I) be an ideal topological space, A ⊆ X and U ∈ τ .
Then Cl∗(A) ∩ U = Cl∗U(A ∩ U).

Theorem 3.16. Let (X, τ, I) be an ideal topological space, A ⊆ U ∈ τ . If
A ∈ WBIO(X, τ) then A ∈ WBIO(U, τ|U , I|U).

Proof. Since U ∈ τ and A ∈ WBIO(X, τ), we have
A = U ∩ A ⊆ U ∩ [Cl∗(Int(Cl(A))) ∪ Cl(Int(Cl∗(A)))]
= [U ∩ (Cl∗(Int(Cl(A))))] ∪ [U ∩ (Cl(Int(Cl∗(A))))]
⊆ Cl∗(U ∩ Int(Cl(A))) ∪ Cl(U ∩ Int(Cl∗(A)))
= Cl∗(Int(U ∩ Cl(A))) ∪ Cl(Int(U ∩ Cl∗(A)))
= Cl∗(IntU(U ∩ Cl(A))) ∪ Cl(IntU(U ∩ Cl∗(A)))
Since U ∈ τ ⊆ τ ∗, we obtain
A = U ∩ A ⊆ U ∩ [Cl∗(IntU(U ∩ Cl(A))) ∪ Cl(IntU(U ∩ Cl∗(A)))]
= [U ∩ (Cl∗(IntU(U ∩ Cl(A))))] ∪ [U ∩ (Cl(IntU(U ∩ Cl∗(A))))]
= Cl∗U(IntU(U ∩ Cl(A))) ∪ ClU(IntU(U ∩ Cl∗(A)))
= Cl∗U(IntU(ClU(A))) ∪ ClU(IntU(Cl∗U(A)))
Then A ∈ WBIO(U, τ|A, I|A).
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Corollary 3.17. Let (X, τ, I) be an ideal topological space. U ∈ τ and A ∈
WBIO(X, τ), then U ∩ A ∈ WBIO(U, τ|U , I|U).

Proof. Since U ∈ τ andA ∈ WBIO(X, τ), by Theorem 2.7, U∩A ∈ WBIO(X, τ).
Since U ∈ τ , by Theorem 3.16, U ∩ A ∈ WBIO(U, τ|U , I|U).

Theorem 3.18. Let f : (X, τ, I) → (Y, ρ) be a weakly b-I-continuous function and
U ∈ τ . Then the restriction f|U : (U, τ|U , I|U) → (Y, ρ) is weakly b-I-continuous.

Proof. Let V be any open set in (Y, ρ). Since f is weakly b-I-continuous, we
have f−1(V ) ∈ WBIO(X, τ). Since U ∈ τ , by Theorem 3.16, we have U ∩
f−1(V ) ∈ WBIO(U, τ|U , I|U). On the other hand, (f|U)

−1(V ) = U ∩ f−1(V ) and
(f|U)

−1(V ) ∈ WBIO(U, τ|U , I|U). This shows that f|U : (U, τ|U , I|U) → (Y, ρ) is
weakly b− I − continuous.

Theorem 3.19. A function f : (X, τ, I) → (Y, ρ) is weakly b-I-continuous if and
only if the function g : X → X × Y , defined by g(x) = (x, f(x)) for each x ∈ X,
is weakly b-I-continuous.

Proof. ⇒) Let f be weakly b-I-continuous. Let x ∈ X and W be an open set
in X × Y with g(x) ∈ W . Then there exists a basic open set U × V such that
g(x) = (x, f(x)) ∈ U × V ⊆ W . Since f is weakly b-I-continuous, there exists a
weakly b-I-open set U0 in X with x ∈ U0 such that f(U0) ⊆ V . By Theorem 2.7,
U0 ∩ U is weakly b-I-open and g(U0 ∩ U) ⊆ U ∩ V ⊆ W . This shows that g is
weakly b-I-continuous.

⇐) Suppose that g is weakly b-I-continuous. Let x ∈ X and V be any open
set in Y with f(x) ∈ V . Then X × V is open in X × Y . Since g is weakly
b-I-continuous, there exists a weakly b-I-open set U in X with x ∈ U such that
g(U) ⊆ X × V . Therefore, we obtain f(U) ⊆ V . This shows that f is weakly
b-I-continuous.

Definition 3.20. An ideal topological space (X, τ, I) is said to be weakly b-I-
normal if for each pair of non-empty disjoint closed subsets A and B of X, there
exist two weakly b-I-open subsets U and V of X such that A ⊆ U , B ⊆ V and
U ∩ V = ϕ.

Theorem 3.21. If f : (X, τ, I) → (Y, ρ) is weakly b-I-continuous, closed injection
and Y is normal, then X is weakly b-I-normal.

Proof. Let A and B be two disjoint closed subsets of X. Since f is closed and
injective, f(A) and f(B) are disjoint closed subsets of Y . Since Y is normal,
there exist two open subsets U and V of Y such that f(A) ⊆ U , f(B) ⊆ V and
U ∩V = ϕ. Now f−1(U) and f−1(V ) are weakly b-I-open in X with A ⊆ f−1(U),
B ⊆ f−1(V ) and f−1(U) ∩ f−1(V ) = ϕ. Thus X is weakly b-I-normal.

Definition 3.22. An ideal topological space (X, τ, I) is said to be weakly b-I-
connected if X can’t be written as a union of two disjoint weakly b-I-open subsets
of X.
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Theorem 3.23. The weakly b-I-continuous image of a weakly b-I-connected space
is connected.

Proof. Let f : (X, τ, I) → (Y, ρ) be a weakly b-I-continuous function of a weakly
b-I-connected spaceX onto a topological space Y . Assume that Y is disconnected,
then Y = A∪B where A and B are non-empty clopen with A∩B = ϕ. Since f is
weakly b-I-continuous, f−1(A) and f−1(B) are non-empty weakly b-I-open in X.
Also, X = f−1(Y ) = f−1(A ∪ B) = f−1(A) ∪ f−1(B) and f−1(A) ∩ f−1(B) = ϕ.
Hence X is not weakly b-I-connected which is a contradiction. Therefore, Y is
connected.

Lemma 3.24. [12] For any function f : (X, τ, I) → (Y, ρ), f(I) is an ideal on Y .

Definition 3.25. [12] An ideal topological space (X, τ, I) is said to be I-compact
if for every open cover {Wα : α ∈ ∆} of X, there exists a finite subset ∆0 of ∆
such that (X − ∪{Wα : α ∈ ∆0}) ∈ I.

Definition 3.26. An ideal topological space (X, τ, I) is said to be weakly b-I-
compact if for every weakly b-I-open cover {Wα : α ∈ ∆} of X, there exists a
finite subset ∆0 of ∆ such that (X − ∪{Wα : α ∈ ∆0}) ∈ I.

Theorem 3.27. The image of a weakly b-I-compact space under a weakly b-I-
continuous surjective function is f(I)-compact.

Proof. Let (X, τ, I) be a weakly b-I-compact space and f : (X, τ, I) → (Y, ρ) be a
weakly b-I-continuous surjection. Let {Vα : α ∈ ∆} be an open cover of Y . Then
{f−1(Vα) : α ∈ ∆} is a weakly b-I-open cover ofX. SinceX is weakly b-I-compact,
there exists a finite subset ∆0 of ∆ such that (X − ∪{f−1(Vα) : α ∈ ∆0}) ∈ I.
Therefore (Y − ∪{Vα : α ∈ ∆0}) ∈ f(I). This shows that (Y, ρ, f(I)) is f(I)-
compact.

4. Weakly b-I-open functions

Recall that a subset F of a space (X, τ, I) is said to be weakly semi-I-closed [5] if
its complement is weakly semi-I-open.

Definition 4.1. [5] A function f : (X, τ) → (Y, ρ, J) is called weakly semi-I-open
(resp., weakly semi-I-closed) if the image of every open (resp., closed) set in (X, τ)
is weakly semi-I-open (resp., weakly semi-I-closed) in (Y, ρ, J).

Definition 4.2. A function f : (X, τ) → (Y, ρ, J) is called weakly b-I-open (resp.,
weakly b-I-closed) if the image of every open (resp., closed) set in (X, τ) is weakly
b-I-open (resp., weakly b-I-closed) in (Y, ρ, J).

Remark 4.3. Every weakly semi-I-open (resp., weakly semi-I-closed) function is
weakly b-I-open (resp., weakly b-I-closed).
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The converse of the above remark need not be true as shown in the following
example.

Example 4.4. Let X = {1, 2, 3} and τ = {ϕ,X, {1, 3}}. Also let Y = X, ρ =
{ϕ, Y, {1}, {3}, {1, 3}} and J = {ϕ, {1}}. Define a function f : (X, τ) → (Y, ρ, J)
as follows: f(1) = 1, f(2) = 3 and f(3) = 2. Then f is weakly b-I-open but not
weakly semi-I-open.

Theorem 4.5. A function f : (X, τ) → (Y, ρ, J) is weakly b-I-open if and only
if for each x ∈ X and each neighborhood U of x there exists V ∈ WBJO(Y, ρ)
containing f(x) such that V ⊆ f(U) .

Proof. ⇒ Suppose that f is a weakly b-I-open function. For each x ∈ X and each
neighborhood U of x, there exists Ux ∈ τ such that x ∈ Ux ⊆ U . Let V = f(Ux).
Since f is weakly b-I-open, V ∈ WBJO(Y, ρ) and f(x) ∈ V ⊆ f(U).

⇐ Let U be an open set in (X, τ). For each x ∈ U , there exists Vx ∈ WBJO(X, τ)
such that f(x) ∈ Vx ⊆ f(U). Now f(U) = ∪{Vx : x ∈ U} and so f(U) ∈
WBJO(Y, ρ). This shows that f is weakly b-I-open.

Theorem 4.6. Let f : (X, τ) → (Y, ρ, J) be a weakly b-I-open function. If G is
any subset of Y and C is a closed subset of X with f−1(G) ⊆ C, then there exists
a weakly b-I-closed subset H of Y with G ⊆ H such that f−1(H) ⊆ C.

Proof. Suppose that f is a weakly b-I-open function. Let G be any subset of
Y and C a closed subset of X with f−1(G) ⊆ C. Then X − C is open. Since f
is weakly b-I-open, f(X − C) is weakly b-I-open in Y . Let H = Y − f(X − C).
Then H is weakly b-I-closed in Y . Since f−1(G) ⊆ C, G ⊆ H. Also, we obtain
f−1(H) ⊆ C.

Theorem 4.7. Let f : (X, τ) → (Y, ρ, J) be weakly b-I-closed. If G is any subset
of Y and U is an open subset of X with f−1(G) ⊆ U , then there exists a weakly
b-I-open subset H of Y with G ⊆ H such that f−1(H) ⊆ U .

Proof. Similar to that used in Theorem 4.6.

Theorem 4.8. For any bijective function f : (X, τ) → (Y, ρ, J), the following are
equivalent:

(1) f−1 : (Y, ρ, J) → (X, τ) is weakly b-I-continuous.

(2) f is weakly b-I-open.

(3) f is weakly b-I-closed.

Proof. It is straightforward.
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Theorem 4.9. Let f : (X, τ) → (Y, ρ, J) and g : (Y, ρ, J) → (Z, σ,K).

(1) gof is weakly b-I-open if f is open and g is a weakly b-I-open.

(2) f is weakly b-I-open if gof is open and g is a weakly b-I-continuous injection.
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[1] Andrijević, D., On b-open sets, Mat. Vesnik., 48 (1996), 59-64.

[2] Crossley, S.G. and Hildebrand, S.K., Semi-closure, Texas J. Sci., 22
(1971), 99-112.

[3] Dontchev, J., On pre-I-open sets and a decomposition of I-continuity,
Banyan Math. J., 2 (1996).

[4] Caksu Guler, A. and Aslim, G., b-I-open sets and decomposition of
continuity via idealization,, Proceedings of Institute of Mathematics and
Mechanics. National Academy of Sciences of Azerbaijan, 22 (2005), 27-32.

[5] Hatir, E. and Jafari, S., On weakly semi-I-open sets and another decom-
position of continuity via ideals, Sarajevo J. Math., 2 (14) (2006), 107-114.

[6] Hatir, E. and Noiri, T., Weakly pre-I-open sets and decomposition of
continuity, Acta Math. Hungar., 106 (3) (2005), 227-238.

[7] Hatir, E. and Noiri, T., On decomposition of continuity via idealization,
Acta Math. Hungar., 96 (2002), 341-349.
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