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Abstract: In this paper, we define the concept of γ∗-operation in the topolog-
ical product of topological spaces (Xi,Ti), i ∈ I, through γi-operations of spaces
(Xi,Ti), i ∈ I. In addition, we examine whether the product of γi-open sets from
(Xi,Ti), i ∈ I spaces, is a γ∗-open set in the topological product of these spaces.
Further, we examine the γ∗-continuity of projections pi :

∏

i∈I Xi → Xi. Also
we prove, whether the product of γi−T0 spaces, γi−T1 spaces and γi-Hausdorff’s
spaces, is γ∗ − T0 space, γ∗ − T1 space or γ∗-Hausdorff space, respectively.
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1. Introduction

The notion of γ-operation in a topological space and the notion of the γ-open
set were introduced by the Japanese mathematician H. Ogata in 1991. Further,
through the notion of the γ-open set, Ogata has defined the γ−Ti(i = 0, 12 , 1, 2)
spaces.

In 1992, Rehman and Ahmad defined the γ-interior, γ-exterior, γ-closure
and γ-boundary of a subset of a topological space (see [6]).
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In 2003 Ahmad and Hussain studied many properties of a γ-operation in
a topological space, they defined the meaning of γ-neighbourhood as well as
γ-neighbourhood of the base (see [1]).

In 2009 Basu, Uzzal Afsan and Chash defined γ-continuity of function (see
[3]).

In 2012 Ibrahim defined another type of continuous functions, the almost
γ-continuous functions (see [4]).

2. Preliminaries

Definition 1. ([5]) Let (X,T ) be the topological space. The function γ :
T → P(X) (P(X), is the partition of X), such that for each G ∈ T , G ⊆ γ(G),
is called γ-operation in the topological space (X,T ).

Examples of γ-operation in a topological space (X,T ), are the functions:
γ : T → P(X), given by: γ(G) = G, γ(G) = clG, γ(G) = int(clG), etc.

Definition 2. ([5]) Let (X,T ) be the topological space and γ : T → P(X)
a γ-operation in this space. The set G ⊆ X is called γ-open, if for every x ∈ G,
there exists the set U ∈ T , such that x ∈ U and γ(U) ⊆ G.

The family of all γ-open sets of topological space (X,T ) is written by: Tγ .
This means:

Tγ = {G ⊆ X : ∀x ∈ G,∃U ∈ T : x ∈ U ⊆ γ(U) ⊆ G}.

We note that any γ-open set is open, i.e. Tγ ⊆ T . It is true, because
from G ∈ Tγ it follows that for every x ∈ G, there exists Ux ∈ T such that
x ∈ Ux ⊆ γ(Ux) ⊆ G, so the union of sets Ux ∈ T is ∪{Ux : x ∈ G} = G ∈ T .

Definition 3. ([2]) The set F, is called γ-closed, if its complement FC =
X \ F is γ-open set in X.

Theorem 4. ([2]) Let (X,T ) be the topological space and γ : T → P(X)
a γ-operation in this space, then:

1. If for every i ∈ I,Gi ∈ Tγ and then ∪i∈IGi ∈ Tγ .

2. If G1, G2 ∈ Tγ, then G1 ∩G2, is not always the γ-open set.
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Proof. 1. Let x ∈ ∪i∈IGi(Gi ∈ Tγ). Then, there exists i0 ∈ I, such
that x ∈ Gi0 . Since Gi0 ∈ Tγ, there exists G ∈ T such as x ∈ G and
γ(G) ⊆ Gi0 ⊆ ∪i∈IGi. It means ∪i∈IGi ∈ Tγ .

2. That the intersection of the two γ-open sets is not always a γ-open set,
shows the following example.

Example 1. Let X = {a, b, c} with the topology

T = {∅, {a}, {b}, {a, b}, {a, c}, X}.

In X, we define γ−operation in this way:

γ(G) =

{

G, b ∈ G

clG, b 6∈ G
.

We define the Tγ family, by proving which of the sets from the T family,
complete the terms of Definition 2.

We consider the set {a}. Sets {a}, {a, b} and {a, c}, are open sets that
contain the single element a, of the set {a}. On the other hand, we have:

γ({a}) = cl{a} = {a, c} 6⊆ {a}, γ({a, b}) = {a, b} 6⊆ {a}, γ({a, c})
= {a, c} 6⊆ {a}. It means {a} 6∈ Tγ .
Similarly proving to all open sets of given space, we find that:

Tγ = {∅, {b}, {a, b}, {a, c}, X}.

We notice that {a, b} ∈ Tγ and {a, c} ∈ Tγ, but {a, b} ∩ {a, c} = {a} 6∈ Tγ .

Remark 1. The statement 2. of Theorem 4 shows that Tγ , is not always
the topology in X.

Remark 2. It is easily shown by examples that the union of sets that are
not γ-open is not necessarily γ-open set.

Based on Theorem 4 and De-Morgan laws, it follows:

Theorem 5. Let (X,T ) be the topological space and γ : T → P(X) a

γ-operation in this space, then:

1. If for any i ∈ I, Fi is the γ-closed set in X, then ∩i∈IFi is the γ-closed set

in X.

2. If F1, F2, are γ-closed sets in X, then F1∪F2, it is not always the γ-closed
set.
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The statement 2. of Theorem 5 is proved by Example 1, according to which
{c}C = {a, b} ∈ Tγ and {b}C = {a, c} ∈ Tγ . So, the sets {c} and {b}, are
γ-closed, but their union {b, c}, is not γ-closed because {b, c}C = {a} 6∈ Tγ .

The following example shows that the difference of the γ−open (γ−closed)
sets is not always γ-open (γ-closed):

Example 2. Let X = {a, b, c, d} with the topology

T = {∅, {a}, {b}, {c}, {a, b}, {a, c}, {b, c}, {a, b, c}, {a, b, d},X}

and γ-operation in X, given with:

γ(G) =

{

int(clG) : G = {a}

clG : G 6= {a}
.

It is easy to prove that:

Tγ = {∅, {a}, {c}, {a, c}, {a, b, d}, X}.

The γ−closed sets are: ∅, {b, c, d}, {a, b, d}, {b, d}, {c} and X. We notice that
{a, b, d} ∈ Tγ and {a, c} ∈ Tγ , but {a, b, d} \ {a, c} = {b, d} 6∈ Tγ .

Also, we note that {a, b, d} and {b, d}, are a γ-closed sets, but their difference
is the set {a}, which is not a γ-closed set.

Definition 6. ([3]) Let (X,T ) and (Y,T
′

) be two topological space and
γ : T → P(X) a γ−operation in (X,T ). The function f : (X,T ) → (Y,T

′

)
is called the γ−continuous if the inverse image of any V−open set in Y is the
γ-open set in X.

Definition 7. ([5]) Let (X,T ) be the topological space and γ : T → P(X)
a γ-operation in (X,T ). The space (X,T ) is called γ−T0, if for any two different
points x, y ∈ X, there exists an open set U such that x ∈ U and y 6∈ γ(U).

Definition 8. ([5]) Let (X,T ) be the topological space and γ : T →
P(X) a γ−operation in (X,T ). The space (X,T ) is called γ − T1, if for any
two different points x, y ∈ X, there exists an open set U and V such that
x ∈ U, y ∈ V and x 6∈ γ(V ), y 6∈ γ(U).

Definition 9. ([5]) Let (X,T ) be the topological space and γ : T → P(X)
a γ-operation in (X,T ). The space (X,T ) is called γ-Hausdorff, if for every
two different points x, y ∈ X, there exists an open set U and V such that
x ∈ U, y ∈ V and γ(U) ∩ γ(V ) = ∅.
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3. Main Results

Naturally, the following questions are raised:

1. Let (X,T ) be the topological space and γ : T → P(X) a γ−operation in
(X,T ). LetXn = X×X×...×X, be the topological product of n−samples
of space X. Can a γ∗-operation be induced in (Xn,TXn), through γ-
operation of space (X,T ), and is the product

∏n
i=1Gi, Gi ∈ Tγ, γ

∗-open
set in the space (Xn,TXn)?

2. Let (X,T ) be the topological space and γ1, γ2, ..., γn, γi-operations, i =
1, 2, 3, ..., n, in this space. Can it be induced any γ∗-operation in the space
(Xn,TXn), through γi-operations, in the space (X,T ) and is the product
∏n

i=1 Gi, Gi ∈ Tγi , γ
∗−open set in the space (Xn,TXn)?

3. Let (Xi,Ti), i = 1, 2, 3, ..., n and γi : Ti → P(Xi), γi−operations in (Xi,Ti),
i = 1, 2, 3, ..., n. Can it be induced any γ∗-operation in the space (

∏n
i=1Xi,

T∏n
i=1

Xi
), through γi-operations, in the spaces (Xi,Ti), i = 1, 2, 3, . . . , n

and is the product
∏n

i=1Gi, Gi ∈ Tγi , γ
∗− open set in the space (

∏n
i=1Xi,

T∏n
i=1

Xi
)?

4. What if, in each of the above cases, n is an infinite number? In other
words, can the product of an infinite number of γi-open sets be γ∗-open
set?

We note that the problems raised in question (1) and (2) are particular
cases of the problem raised in question (3).

If (Xi,Ti), i = 1, 2, 3, ..., n, are the topological spaces, with (X,T ) we denote
the topological product of spaces (Xi,Ti), i = 1, 2, 3, ..., n, where X =

∏n
i=1 Xi

and T is the topology of product (Tihonov) in X. We recall that the base of
topology of product T is formed by all sets of the form B = G1×G2×· · ·×Gn,
where Gi ∈ Ti, i = 1, 2, ..., n, whereas the open sets of product T are of form
U = ∪{Bi : i ∈ I}, where Bi = Gi1×Gi2×...×Gini

, Gij ∈ Tij , j = 1, 2, ..., ni, i ∈
I, so U = ∪{Gi1 ×Gi2 × ...×Gini

: i ∈ I}.

The answer to question (3) is given by the following theorem.

Theorem 10. Let (X,T ) be the topological product of spaces (Xi,Ti), i =
1, 2, 3, ..., n and γi : Ti → P(Xi) let be γi−operations in (Xi,Ti), i = 1, 2, 3, ..., n.
The function γ∗ : T → P(X) defined by γ∗(U) = ∪{γi1(Gi1) × γi2(Gi2) ×
... × γini

(Gini
), i ∈ I} is a γ∗−operation in (X,T ). Moreover, if Ai ∈ Tγi , i =

1, 2, ..., n, then A1 ×A2 × ...×An ∈ Tγ∗ .
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Proof. First we will show that γ∗ : T → P(X) is γ ∗ −operation in (X,T ).
Let be U ∈ T . Then

U = ∪{Gi1 ×Gi2 × ...×Gini
: i ∈ I} ⊆ ∪{γi1(Gi1)× γi2(Gi2)× ...×

γini
(Gini

), i ∈ I} = γ∗(U).

By the definition of γ∗− operation in (X,T ), we notice that for the open sets
of the base, we have

γ∗(G1 ×G2 × ...×Gn) = γ1(G1)× γ2(G2)× ...× γn(Gn), Gi ∈ Ti,

i = 1, 2, ..., n.

Let Ai ∈ Tγi , i = 1, 2, ..., n and (x1, x2, ..., xn) ∈ A1 × A2 × ... × An be
any point. Then, xi ∈ Ai, i = 1, 2, ..., n and since Ai ∈ Tγi , there exists Gi ∈
Ti, i = 1, 2, ..., n, such that xi ∈ Gi ⊆ γi(Gi) ⊆ Ai. Therefore, (x1, x2, ..., xn) ∈
G1 ×G2 × ...Gn ⊆ γ1(G1)× γ2(G2)× ...× γn(Gn) = γ∗(G1 ×G2 × ...×Gn) ⊆
A1 × A2 × ... × An. Since, G1 × G2 × ... × Gn is open (base) set in (X,T ), it
turns out that A1 ×A2 × ...×An is a γ∗− open set in (X,T ).

Theorem 11. Let (Xn,TXn) be the n-topological power of space (X,T ), γi :
T → P(X), i = 1, 2, ..., n and let be the n, γ-operations in (X,T ). The func-

tion γ∗ : TXn → P(Xn) defined with γ∗(U) = ∪{γi1(Gi1) × γi2(Gi2) × ... ×
γini

(Gini
), i ∈ I} is a γ∗-operation in (Xn,TXn). In addition, if Ai ∈ Tγi : i =

1, 2, ..., n, then A1 ×A2 × ...×An, is γ
∗-open in (Xn,TXn).

Proof. It follows directly from Theorem 10, for X1 = X2 = ... = Xn =
X.

Theorem 12. Let (Xn,TXn) be the n− topological power of space (X,T )
and γ : T → P(X) let be γ-operations in (X,T ). The function γ∗ : TXn →
P(Xn) defined with γ∗(U) = ∪{γi1(Gi1) × γi2(Gi2) × ... × γini

(Gini
), i ∈ I}

is a γ∗-operation in (Xn,TXn). In addition, if Ai ∈ Tγi : i = 1, 2, ..., n, then
A1 ×A2 × ...×An, is γ

∗-open in (Xn,TXn).

Proof. It follows directly from Theorem 10, for X1 = X2 = ... = Xn = X
and γ1 = γ2 = ... = γn = γ.

The answer to question 4. (outlined above) is negative, because the product
of an infinite number of open sets is not necessarily the open set of topological
product and as such can not be a γ∗-open set, because Tγ∗ ⊆ T .
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Remark 3. The product
∏

i∈I Gi of an infinite number of γi-opened sets
from the spaces (Xi,Ti) is γ∗-open set of product, if Gi = Xi, for almost
all i ∈ I. True, from Xi = γi(Xi),∀i ∈ I, we have Gi1 × Gi2 × ... × Gin ×
∏

i∈I\{i1,i2,...,in}
Xi = Gi1 ×Gi2 × ...×Gin ×

∏

i∈I\{i1,i2,...,in}
γi(Xi) = γ∗(Gi1 ×

Gi2 × ...×Gin ×
∏

i∈I\{i1,i2,...,in}
Xi).

So for x ∈ Gi1 × Gi2 × ... × Gin ×
∏

i∈I\{i1,i2,...,in}
Xi, the set Gi1 × Gi2 ×

...×Gin ×
∏

i∈I\{i1,i2,...,in}
Xi is the open set that contains x and γ∗(Gi1 ×Gi2 ×

...×Gin ×
∏

i∈I\{i1,i2,...,in}
Xi) ⊆ Gi1 ×Gi2 × ...×Gin ×

∏

i∈I\{i1,i2,...,in}
Xi.

Example 3. Let X = {a, b} and Y = {c, d} be spaces provided with
topologies T1 = {∅, {a},X},T2 = {∅, {c}, Y }, respectively. We assign TX×Y .
First, we define the sub base of topology of product,

p−1
1 (∅) = ∅ × Y = ∅,

p−1
1 (X) = X × Y,

p−1
1 ({a}) = {a} × Y = {(a, c), (a, d)},

p−1
2 (∅) = X × ∅ = ∅,

p−1
2 (Y ) = X × Y,

p−1
2 ({c}) = X × {c} = {(a, c), (b, c)}.

This means
S = {∅,X × Y, {(a, c), (a, d)}, {(a, c), (b, c)}}.

Since all finite intersection of members of S represent the topology base of
product, it turns out that:

B = {∅,X × Y, {(a, c), (a, d)}, {(a, c), (b, c)}, {(a, c)}}.

Consequently,

TX×Y = {∅,X × Y, {(a, c), (a, d)}, {(a, c), (b, c)}, {(a, c)}, {(a, c),

(a, d), (b, c)}}.

Let γ1 : T1 → P (X) and γ2 : T2 → P (Y ), γ-operation in the given spaces,
defined by γ1(G) = G,∀G ∈ T1 and γ2(H) = clH,∀H ∈ T2.

We have: γ1(∅) = ∅, γ1(X) = X, γ1({a}) = {a} and γ2(∅) = cl∅ =
∅, γ2(Y ) = clY = Y and γ2({c}) = cl{c} = Y.

TX×Y will be presented in the form:

TX×Y = {∅,X × Y, {a} × Y,X × {c}, {a} × {c}, ({a} × Y ) ∪ (X × {c})}.
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From the definition of function γ∗, we have:

γ∗(∅) = γ∗(∅ × ∅) = γ1(∅)× γ2(∅) = ∅ × cl∅ = ∅,

γ∗(X × Y ) = γ1(X) × γ2(Y ) = X × Y

= {(a, c), (a, d), (b, c), (b, d)},

γ∗({(a, c), (a, d)}) = γ∗({a} × Y ) = γ1({a}) × γ2(Y ) = {a} × Y

= {(a, c), (a, d)},

γ∗({(a, c), (b, c)}) = γ∗(X × {c}) = X × Y

= {(a, c), (a, d), (b, c), (b, d)},

γ∗({(a, c)}) = γ∗({a} × {c}) = {a} × Y = {(a, c), (a, d)},

γ∗({(a, c), (a, d), (b, c)}) = γ∗(({a} × Y ) ∪ (X × {c}))

= (γ1{a} × γ2(Y )) ∪ (γ1(X) × γ2{c}) = ({a} × Y ) ∪ (X × Y )

= X × Y.

Now we examine which of the open sets of TX×Y completes the terms of
Definition 2.

Clearly, empty sets and the set X × Y complete the terms of Definition 2.
Consider the set {(a, c), (a, d)}.
For element (a, c), the set {(a, c)} is open set that contains the element

(a, c) and γ∗({(a, c)}) = {(a, c), (a, d)} ⊆ {(a, c), (a, d)}.
For element (a, d), the set {(a, c), (a, d)} is open set that contains that ele-

ment and γ∗({(a, c), (a, d)}) = {(a, c), (a, d)} ⊆ {(a, c), (a, d)}.
It means that {(a, c), (a, d)} is γ∗-open set.
Similarly, we notice that the sets {(a, c), (b, c)}, {(a, c)} and {(a, c), (a, d), (b, c)}

do not complete the terms of Definition 2.
So, finally we have that T γ

X×Y = {∅, {(a, c), (a, d)},X × Y }.
Whether the production of γ-closed sets, is the γ-closed set, shows the

following theorem.

Theorem 13. Let (X,T ) be the topological product of spaces (Xi,Ti), i =
1, 2, 3, ..., n and γi : Ti → P(Xi) let be γi-operations in (Xi,Ti), i = 1, 2, 3, ..., n.
Further, let be Fi ⊆ Xi, γi-closed sets in Xi, i = 1, 2, 3, ..., n. Then,

1.
∏n

i=1 Fi is γ
∗− closed set in (

∏n
i=1Xi,T∏n

i=1
Xi
).

2.
∏

i∈I Fi is γ
∗−closed set in (

∏

i∈I Xi,T∏
i∈I Xi

).
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Proof. 1. From Fi ⊆ Xi, i = 1, 2, 3, ..., n, we have

(F1 × F2 × ...× Fn)
C = (X1 ×X2 × ...×Xn)\(F1 × F2 × ...× Fn)

= [(X1\F1)×X2 × ...×Xn] ∪ [X1 × (X2\F2)× ...×Xn]

∪... ∪ [X1 ×X2 × ...× (Xn\Fn)].

Since
Xi ∈ Tγi , i = 1, 2, 3, ..., n,

and
Xj\Fj ∈ Tγj , j = 1, 2, 3, ..., n,

it follows that (F1×F2×...×Fn)
C is a union of γ∗-open sets (the definition

of the γ∗-function) and as such is a γ∗-open set, that means F1 × F2 ×
...× Fn is γ∗-closed.

2. From Fi ⊆ Xi, i ∈ I (
∏

i∈I Fi)
C = ∪j∈I(

∏

i∈I Hi : Hi = Xi,∀i 6= j,Hj =
Xj\Fj).

So, based on Remark 3, (
∏

i∈I Fi)
C is the γ∗-open in

(
∏

i∈I Xi,T∏
i∈ Xi

) as union of the γ∗-open sets. Consequently
∏

i∈I Fi is
the γ∗−closed in (

∏

i∈I Xi,T∏
i∈I Xi

).

Theorem 14. Let (X,T ) be the topological product of spaces (Xi,Ti), i =
1, 2, 3, ..., n and γi : Ti → P(Xi) let be γi-operations in (Xi,Ti), i ∈ I. Then
projections pi : X → Xi, given by pi(x) = x(i) = xi,∀i ∈ I, are γ∗-continuous
functions.

Proof. Let Vi ∈ Ti, then we have to prove that p−1
i (Vi) = Vi ×

∏

j∈I\{i}Xj

is γ∗-open set. Let x ∈ Vi ×
∏

j∈I\{i}Xj . From γj(Xj) = Xj ,∀j ∈ I\{i}, we
have

Vi ×
∏

j∈I\{i}

Xj = Vi ×
∏

j∈I\{i}

γj(Xj) = γ∗(Vi ×
∏

j∈I\{i}

Xj).

So the set Vi ×
∏

j∈I\{i}Xj is open in (X,T ) which contains x and γ∗(Vi ×
∏

j∈I\{i}Xj) ⊆ Vi ×
∏

j∈I\{i}Xj . It means pi : X → Xi is γ∗-continuous func-
tions, for ∀i ∈ I.

Theorem 15. Let (X,T ) be the topological product of spaces (Xi,Ti), i =
1, 2, 3, ..., n and γi : Ti → P(Xi) let be γi−operations in (Xi,Ti), i ∈ I. If

(Xi,Ti), i ∈ I are γi − T0 spaces, than (X,T ) is γ∗ − T0 space.
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Proof. Let x, y ∈ X and x 6= y. Then, there exists k, such as the k-
coordinate of x and y be different. It means, xk 6= yk. Since, xk, yk ∈ Xk

and Xk is γk −T0, there exists Uk, Vk ∈ Tk, such that xk ∈ Uk and yk /∈ γk(Uk).
Now p−1

k (Uk) is the open set in X that contains x and y /∈ p−1
k (γk(Uk)) ⇒

y /∈ γk(Uk)×
∏

i∈I\{k}

Xi = γk(Uk)×
∏

i∈I\{k}

γi(Xi) = γ∗(Uk ×
∏

i∈I\{k}

Xi).

It means that y /∈ γ∗(Uk ×
∏

i∈I\{k} Xi) = γ∗(p−1
k (Uk)), consequently (X,T ) is

γ∗ − T0.

Theorem 16. Let (X,T ) be the topological product of spaces (Xi,Ti), i =
1, 2, 3, ..., n and γi : Ti → P(Xi) let be γi-operations in (Xi,Ti), i ∈ I. If

(Xi,Ti), i ∈ I are γi − T1 spaces, then (X,T ) is γ∗ − T1 space.

Proof. Let x, y ∈ X and x 6= y. Then, there exists k such as the k-coordinate
of x and y be different. It means, xk 6= yk. Since, xk, yk ∈ Xk and Xk is γk−T1,
there exists Uk, Vk ∈ Tk, such that xk ∈ Uk, yk ∈ Vk, xk /∈ γk(Vk), yk /∈ γk(Uk).
Now p−1

k (Uk) is the open set in X that contains x and p−1
k (Vk) is the open set

in X that contains y and x /∈ p−1
k (γk(Vk)) and y /∈ p−1

k (γk(Uk)) ⇒

x /∈ γk(Vk)×
∏

i∈I\{k}

Xi = γk(Vk)×
∏

i∈I\{k}

γi(Xi)

and

y /∈ γk(Uk)×
∏

i∈I\{k}

Xi = γk(Uk)×
∏

i∈I\{k}

γi(Xi) ⇒

x /∈ γ∗(Vk ×
∏

i∈I\{k}

Xi)

and

y /∈ γ∗(Uk ×
∏

i∈I\{k}

Xi) ⇒ x /∈ γ∗(p−1
k (Vk)), y /∈ γ∗(p−1

k (Uk)).

That means that (X,T ) is γ∗ − T1.

Theorem 17. Let (X,T ) be the topological product of spaces (Xi,Ti), i =
1, 2, 3, ..., n and γi : Ti → P(Xi) let be γi-operations in (Xi,Ti), i ∈ I. If

(Xi,Ti), i ∈ I are γi-Hausdorf spaces, then (X,T ) is γ∗-Hausdorf space.
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Proof. Let x, y ∈ X and x 6= y. Then, there exists k such as the k-coordinate
of x and y be different. It means, xk 6= yk. Since xk, yk ∈ Xk and Xk is
γk-of Hausdorf, there exists Uk, Vk ∈ Tk, such that xk ∈ Uk, yk ∈ Vk and
γk(Uk) ∩ γk(Vk) = ∅ ⇒,

p−1
k (γk(Uk)) ∩ p−1

k (γk(Vk)) = p−1
k (γk(Uk) ∩ γk(Vk)) = ∅ ⇒

(γk(Uk)×
∏

i∈I\{k}

Xi) ∩ (γk(Vk)×
∏

i∈I\{k}

Xi) = ∅ ⇒

(γk(Uk)×
∏

i∈I\{k}

γi(Xi)) ∩ (γk(Vk)×
∏

i∈I\{k}

γi(Xi)) = ∅ ⇒

γ∗(Uk ×
∏

i∈I\{k}

Xi) ∩ γ∗(Vk ×
∏

i∈I\{k}

Xi) = ∅ ⇒

γ∗(p−1
k (Uk)) ∩ γ∗(p−1

k (Vk)) = ∅.

It means that (X,T ) is γ∗-Hausdorf space.

References

[1] B. Ahmad, S. Hussain, Properties of γ-operations on topological spaces,
The Aligarh Bulletin of Maths., 22, No 1 (2003), 45-51.

[2] M. Asaad, A.Alhosaini, tγ-open sets and separation axioms, J. of Kerbala

University, 6, No 4 (2008).

[3] C.K. Basu, B.M. Uzzal Afsan, M.K. Ghosh, A class of functions and sep-
aration axioms with respect to an operation, Hacettepe J. of Mathematics

and Statistics, 38, No 2 (2009), 103-118.

[4] H.Z. Ibrahim, Weak forms of γ-open sets and new separation axioms, In-
ternational J. of Scientific and Engineering Research, 3, No 5 (2012).

[5] H. Ogata, Operations on topological spaces and associated topology, Math.

Japon., 36, No 1 (1991), 175-184.

[6] M. Khan and B. Ahmad, On p-regular spaces, Math. Today, 13 (1995),
51-56.

[7] S. Hussain, B. Ahmad, T. Noiri, On γ-semi continuous functions, J. of
Mathematics, 42, (2010), 57-65.



672 S. Haxha, Q.D. Gjonbalaj

[8] N. Okicic, E. Duvnjakovic, Opsta Topologija, Tuzla (2010).

[9] Q. Haxhibeqiri, Topologjia, Prishtinë (1989).
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