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ON SEPARATION PROPERTIES IN SOFT TOPOLOGICAL SPACES

ESSAM H. HAMOUDA1∗, §

Abstract. In this paper, we explore separation axioms Ti, for i = 0, 1, 2, within the
framework of soft topological spaces, utilizing the concept of soft points as defined in
[16]. We define T0 and T1 in terms of the mapping τF and establish that a soft space is
T1 iff the soft point is soft closed, assuming the soft topology is enriched. Furthermore,
we provide a new characterization of T2 soft spaces, contributing to the understanding
of separation properties in soft topology.
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1. Introduction

Soft set theory, first introduced by Molodtsov [11] in 1999, is a mathematical framework
aimed at addressing uncertainty, imprecision, and vagueness in decision-making scenarios.
Unlike conventional set theories that struggle with ambiguity, soft set theory offers a
more adaptable approach by linking parameters to elements, which facilitates a more
detailed representation of information. This theory has been extensively researched and
applied across various disciplines, including algebra, topology, and decision analysis. Soft
topological spaces [14] expand on classical topology by incorporating open and closed sets,
as well as continuity within a soft set context. In topology, separation axioms are criteria
applied to a topological space to distinguish and separate points or sets, which aid in
categorizing different types of topological spaces based on their separation characteristics.
Owing to the various definitions of soft points and the concepts of soft continuity, soft
separation axioms also admit multiple interpretations. This diversity has prompted several
studies to explore soft separation axioms from different perspectives. For example, Ti- soft
spaces have been defined using distinct crisp points ([9],[14], [16]) as well as distinct soft
points ([4],[8],[15] ) respectively. The authors in [5] introduced two new soft belonging
relations and used these relations to define novel soft separation axioms. El-Shafei and
Al-Shami utilized these relations to establish e-soft Ti spaces [1] and w-soft Ti spaces [6].
In [7], each soft set F : A −→ P (X) is linked to a mapping τF : X −→ P (A). It was also
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ment of Mathematics, 2026; all rights reserved.

349



350 TWMS J. APP. ENG. MATH. V.16, N.3, 2026

demonstrated that F is completely characterized by the mapping τF . In this paper, we
study separation axioms Ti, (i = 0, 1, 2) in the context of soft topological spaces, based on
the definition of soft points from [16]. We define T0 and T1 in terms of the mapping τF .
We demonstrate that a soft space is T1 iff the soft point is soft closed, provided that the
soft topology is enriched. Finally, we give a new characterization of T2 soft spaces.

2. Preliminaries

2.1. Soft sets. Let X represent a universe set, P (X) be the power set of X, and A denotes
the set of all possible parameters related to X. A Soft set (S-set) is defined as follows:

Definition 2.1. [11] A pair (F ,A) is referred to a S-set over X, where F : A −→ P (X)
is a set-valued mapping.

The set SS(X,A) represents the collection of all S-sets over X. For simplicity, we write
F instead of the pair (F ,A).

Definition 2.2. [8, 13] Let F ,G ∈ SS(X,A), then
(1) F ⊑ G, if F (α) ⊆ G(α), for all α ∈ A.
(2) F = G, if F(α) = G(α), for all α ∈ A.
(3) (F ⊓ G)(α) = F(α) ∩ G(α), for all α ∈ A.
(4) (F ⊔ G)(α) = F(α) ∪ G(α), for all α ∈ A.
(5) Fc(α) = X− F (α), for all α ∈ A.
(6) F × G ∈ SS(X× X,A), defined as (F × G)(α) = F(α)× G(α).

Definition 2.3. [10] Let X,Y be two nonempty sets and f : X −→ Y be a mapping, then

(1) f maps F ∈ SS(X,A) into
−→
f F ∈ SS(Y,A) such that

−→
f F(α) = f(F(α)), ∀α ∈ A.

(2) The inverse image ofG ∈ SS(Y,A) is
←−
f G ∈ SS(X,A) where

←−
f G(α) = f−1(G(α)),

for all α ∈ A.

In [7], every S-set F ∈ SS(X,A) is linked to a mapping τF : X −→ P (A) where

τF (x) = {α ∈ A : x ∈ F(α)}

Also, the author showed that F is fully defined through the mapping τF . Below, the
relationship between τF and soft operations is examined.

Lemma 2.1. [7] Let F ,G ∈ SS(X,A), then for all x, y ∈ X

(1) τ
ϕ̂
(x) = ϕ and α

X̂
(x) = A ,

(2) F ⊑ G ⇒ τF (x) ⊆ τG(x),
(3) τF⊓G(x) = τF (x) ∩ τG(x),
(4) τF⊔G(x) = τF (x) ∪ τG(x),
(5) τFc(x) = A− τF (x),
(6) τF×G(x, y) = τF (x) ∩ τG(y)

2.2. Soft topology. By Û ∈ SS(X,A), we mean a constant S-set (or, Stable soft set [5])

over X taking value U ∈ P (X), that is Û(α) = U , for all α ∈ A.

Definition 2.4. [14] A soft topology (S-top ) over X is a collection T ⊆ SS(X,A) satisfies
the following:

(ST1) ϕ̂, X̂ ∈ T,
(ST2) F ,G ∈ T ⇒ F ⊓ G ∈ T,
(ST3) If {Fi, i ∈ I} ⊆ T, then

⊔
iFi ∈ T.
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The triplet (X, T,A) is referred to as a S-top space over X, which the elements of T are
called soft open sets (S-opS) in X.

Definition 2.5. F ∈ SS(X,A) is called a soft closed set (S-clS) in X if Fc is a S-opS
in X.

Definition 2.6. T = {ϕ̂, X̂} and ∆ = SS(X,A) are called indiscrete S-top and discrete
S-top on X, respectively.

In S-top spaces, the concept of soft points can take on multiple meanings. Below, we
illustrate a few of these variations.

Definition 2.7. (1) For α ∈ A, x ∈ X, a soft point over X is a S-set over X such
that

αx(β) =

{
{x} if α = β

ϕ otherwise

for all β ∈ A. Two soft points αx, αy are distinct if x ̸= y. The soft point αy

belongs to the S-set G, denoted by αy ∈ G, if {y} ⊆ G(α)[17].
(2) The S-set F is called a soft point, denoted by αF , if F(α) ̸= ϕ and F(β) = ϕ, ∀β ∈

A− {α}. We write αF ̸= αG ⇐⇒ F ̸= G and αF ∈ H if F(α) ⊆ H(α) [10].
(3) We say x ∈ F ,a soft element of F , whenever x ∈ F(α), ∀α ∈ A. Note that, x /∈ F ,

if x /∈ F(α) for some α ∈ A [14].

Remark: We observe the following implications:

• x ∈ G ⇒ αx ∈ G.
• αF ∈ G ⇒ αx ∈ G, ifx ∈ F(α).

Throughout this paper, SP(X,A) represents the collection of soft points, as outlined in
item (i) of the definition provided above.

Definition 2.8. [3] F ∈ SS(X,A) is called pseudo-constant (PC-) set if F(α) = ϕ or
X, ∀F ∈ A. We say (X, T,A) is an enriched S-top space if T contains all PC- sets.

Definition 2.9. [13] Let (X, T,A) be a S-top space over X. A soft set F is called a soft
neighborhood (S-nghd) of the soft point αx if ∃ G ∈ T such that αx ∈ G ⊑ F . We denote
the set of all S-nghds of αx by SN(αx).

Definition 2.10. [13] A function f : (X, T,A) −→ (Y, D,A) is called a soft continuous

(S-con) function at αx if for each H ∈ SN(
−→
f αx) there exists F ∈ SN(αx) such that

−→
f F ⊑ H. We say f is a S-con function if it is a S-con mapping for all αx.

Theorem 2.1. [15] Let f : (X, T,A) −→ (Y, D,A) be a (S-con) function. The following
statements are therefore equivalent:

(1) f is a (S-con) function

(2) for each G ∈ D,
←−
f G ∈ T.

(3) for each S-clS, H ∈ D,
←−
f H is a S-clS ∈ T.

3. Main Results

Definition 3.1. Let Z ⊆ X, then Z ∈ S(X,A) is a soft set defined by:

τZ(x) =

{
A if x ∈ Z

ϕ otherwise

for all x ∈ X
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Definition 3.2. [15] Let (X, T,A) be a S-top space over X and αx, αy ∈ SP(X,A) where
αx ̸= αy. If there exists F ∈ T such that: case I:αx ∈ F , αy /∈ F or case II:αx /∈ F , αy ∈
F , then (X, T,A) is called a T0−S-top space.

Proposition 3.1. (X, T,A) is a T0−S-top space ⇐⇒ for each x ̸= y ∈ X, there exists
F ∈ T such that τF (x) ̸= τF (y).

Proof. (=⇒) Let αx ̸= αy be soft points and F ∈ T such that: case I: αx ∈ F , αy /∈ F ,
then x ∈ F(α), y /∈ F(α). That is, α ∈ τF (x), α /∈ τF (y) which means that ∀x ̸= y, τF (x) ̸=
τF (y). Similarly, we arrive at the same result when examining case II.
(⇐=) For x ∈ X, y ∈ X− {x}, the soft points αx, αy are distinct, and then there is F ∈ T
such that τF (x) ̸= τF (y). Since α ∈ A is arbitrary, then α ∈ τF (x), α /∈ τF (y) =⇒ αx ∈
F , αy /∈ F which is case I. A similar argument verifies case II. □

Example 3.1. Let A = {α, β},X = {x, y} and (X, T,A) be a S-top space over X, where

T = {ϕ̂, X̂,F ,G,H} such that

F(α) = X, F(β) = {y}, G(α) = {x}, G(β) = X, H(α) = {x}, H(β) = {y}.
Then, according to Definition 3.2,(X, T,A) is a T0−S-top space [15]. Now, to verify

Proposition 3.1, consider the corresponding mappings:

τF = {(x, {α}), (y,A)}, τG = {(x,A), (y, {β})}, τH = {(x, {α}), (y, , {β})},
obviously, for each x ̸= y ∈ X there exists H ∈ T such that τH(x) = {α} ≠ {β} = τH(y).

Definition 3.3. [15] Let (X, T,A) be a S-top space over X and αx, βy ∈ SP(X,A) where
αx ̸= αy. If there exist F ,G ∈ T such that: case I: αx ∈ F , αy /∈ F and case II: αx /∈
G, αy ∈ G, then (X, T,A) is called a T1−S-top space.

The authors in [15] demonstrated, in the following lemma, that if every soft point of a S-
top space is a closed set, then the space is a T1−S-top space. Additionally, they provided
a counterexample showing that the converse does not hold in general. In Theorem 3.2, we
introduce an additional condition on the soft space under which the converse of Lemma
3.1 is valid.

Lemma 3.1. [15] If every αx ∈ SP(X,A) is a S-clS, then (X, T,A) is called a T1−S-top
space.

Theorem 3.1 ([17], Theorem 5.16.). A soft set in (X, T,A) is S-opS iff it is a S-nghd
of each of its soft points.

Theorem 3.2. Let (X, T,A) be an enriched S-top space, then

(X, T,A) is called a T1 − S-top space ⇐⇒ each αx is a S-clS.

Proof. (⇐=) follows directly from Lemma 3.1.
(⇒) Let x ∈ X, α ∈ A. To prove that αx is a S-clS., we show that αc

x defined by

αc
x(β) =

{
X− {x} if β = α

X otherwise

is a S-opS. Let y ∈∈ X− {x}. Then αx ̸= αy ⇒ there exists Gy ∈ T such that αy ∈ Gy
and αx /∈ Gy. Thus, we have αy ∈ G ⊑ αc

x. Assume that H ∈ T is a PC-set defined by
H(α) = ϕ and H(β) = X, ∀β ∈ A− {α}. Now, we get

(⊔y∈{x}c Gy)(α) ∪H(α) = {x}c, and (⊔y∈{x}c Gy)(β) ∪H(β) = X.

Clearly αc
x = ⊔y∈{x}c Gy ⊔H, showing that αx is a S-clS for every x ∈ X. □
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Theorem 3.3. Let (X, T,A) be a S-top space over X. Then {̂x} is a S-clS ⇐⇒ for
each x ̸= y ∈ X there exist F ,G ∈ T such that

τF (x) = A, τF (y) = ϕ and τG(y) = A, τG(x) = ϕ. (1)

Proof. (=⇒) For x ∈ X, y ∈ X − {x}, the soft points αx, αy are distinct. The soft sets

{̂x}c, {̂y}c are S-opSs. By Definition 3.1, we have, τ{̂x}c(x) = (τ{̂x}(x))
c = ϕ, τ{̂x}c(y) =

(τ{̂x}(y))
c = A and τ{̂y}c(x) = (τ{̂y}(x))

c = A, τ{̂y}c(y) = (τ{̂y}(y))
c = ϕ.

(⇐=) For x ∈ X, y ∈ X − {x}, the soft points αx, αy are distinct, and then ∃ F ,G ∈ T
satisfy condition (1). Since α ∈ A is arbitrary, then α ∈ τF (x), α /∈ τF (y) =⇒ αx ∈
F , αy /∈ F which is case I in Definition 3.3. A similar argument verifies case II. □

The following example demonstrates that an enriched S-top space may not qualify as
a T1−S-top space as defined in Definitions 3.3 and 4.1.

Example 3.2. Let A = {α, β},X = {x, y} and (X, T,A) be an enriched S-top space over

X[2], where T = {ϕ̂, X̂,F ,G,H,K} such that

τF = {(x, {α}), (y,A)}, τG = {(x, ϕ), (y, {β}),

τH = {(x, {β}), (y, {β}), τK = {(x, {α}), (y, {α}}.
Then, according to Definition 3.3, Theorem 3.2 implies that (X, T,A) is not T1−S-top

space . Also, Theorem 3.3 implies that condition (1) is not hold and cosequently (X, T,A)
is not T1−S-top space according to Definition 4.1.

Theorem 3.4. Let (X, T,A) be an enriched S-top space over X. Then each αx ∈ SP(X,A)
and each {̂x},∀x ∈ X, is a S-clS ⇐⇒ for each x ̸= y ∈ X there exists F ,G ∈ T satisfy
condition(1).

Proof. (⇐=) By observing, that T includes all the PC-sets, and as a result, each PC-set
is also a S-clS. Let αx be a soft point, and H ∈ T be a PC-set defined as: H(α) =

X, H(β) = ϕ for all β ∈ A− {α}. Then clearly, αx = {̂x} ⊓ H. By Theorem 3.3, since αx

is an intersection of S-clSs, it must also be S-clS.
(=⇒) The proof used for Theorem 3.3 can be applied here to demonstrate that condition
(1) is satisfied.

□

Notation: For a nonempty set X, define E = {(x, x) ∈ X× X}.

Theorem 3.5. Let (X, T,A) be a S-top space. Then Ê is a S-clS in (X× X, T ×
∆,A) ⇐⇒ {̂x} is a S-clS in (X, T,A), ∀x ∈ X.

Proof. (=⇒) For all x ∈ X, it is sufficient to demonstrate that {x}c is a soft open in X.
Let y ∈ X − {x}, αy ∈ {x}c. Then x ̸= y, that is (x, y) ∈ X× X − {x}. Definition 3.1
implies that α(x,y) ∈ Z = X× X − {x}, and consequently, there exist F ∈ T,G ∈ ∆ such
that α(x,y) ∈ F × G ⊑ Z. Hence

α ∈ τF×G(x, y) = τF (x) ∩ τG(y) ⊆ τG(y).

Then α ∈ τG(y) implies αy ∈ G. Furthermore, we have

τF×G(x, x) = τF (x) ∩ τG(x) ⊆ Z(x, x) = ϕ. [Since (x, x) ∈ E ].
Since τG(x) ̸= ϕ, then τF (x) = ϕ =⇒ F ⊑ {x}c. Thus αy ∈ F ⊑ {x}c. In view of Theorem
3.1, the soft set {x}c is soft open.
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(⇐=) Let α(x,y) ∈ Z = X× X− E , then x ̸= y. Since {y}c is soft open, then αy ∈ F ⊑ Z,
where F ∈ T. By hypotheses, consider F × {y} ∈ T ×∆. We obtain

τF×{y}(x, y) = τF (x) ∩ τ{y}(y) = τF (x).

This implies that α(x,y) ∈ F×{y}. Now observe that F ⊑ {y}c =⇒ τF (y) = ϕ. This, along
with the fact that τy(x) = ϕ when x ̸= y, verifying that

τF×{y}(z, z) = τF (z) ∩ τ{y}(z) = ϕ.

therefore, α(x,y) ∈ F × {y} ⊑ Z, showing that Z = X× X− E is soft open. □

Proposition 3.2. (X, T,A) is a T1− S-top space if {̂x} is a S-clS ,∀x ∈ X.

Proof. Suppose that {̂x} is a S-clS ,∀x ∈ X then {̂x}
c
is a S-opS. Let y ∈ {x}c, then

αx ̸= αy and αy ∈ {̂x}
c
, αx /∈ {̂x}

c
. Similarly, {̂y}

c
∈ T such that αx ∈ {̂y}

c
, αy /∈ {̂y}

c
.

Thus (X, T,A) is a T1− S-top space . □

In general, the converse of Proposition 3.2 is not true.

Example 3.3. Let X = {x, y},A = {α, β} and F ,G,H ∈ SS(X,A) where,
τF = {(x, {α}), (y, {β})}, τG = {(x, {β}), (y, {α})}

be a T1−S-top space over X where T = {ϕ̂, X̂,F ,G} [16].
Now, since τ{̂x}

c(x) = ϕ, τ{̂x}
c(y) = A, then {̂x}

c
∈ T. That is, {̂x} is not S-clS.

Definition 3.4. [4] Let (X, T,A) be a S-top space over X and αx, βy ∈ SP(X,A) where
αx ̸= αy. If there exist F ,G ∈ T such that αx ∈ F , αy ∈ G and F ⊓ G = ϕ̂, then (X, T,A)
is called a T2−S-top space.

For any S-con functions f, g : (X, T,A) −→ (Y, D,A), consider the two sets A = {x ∈
X : f(x) = g(x)} and G = {(x, f(x)) ∈ X×Y : x ∈ X.}

Theorem 3.6. Let (Y, D,A) be an enriched S-top space. Then

(1) (Y, D,A) is a T2−S-top space.

(2) Ê is a S-clS in Y×Y.

(3) Â is a S-clS in X.

(4) Ĝ is a S-clS in X×Y.

Proof. (1)⇒ (2) : Let (y, z) ∈ Z = Y×Y− E , then αy ̸= αz. By hypotheses, ∃ F ,G ∈ D
containing αy, αz respectively. Now, we have

α ∈ τF×G(y, z) = τF (y) ∩ τG(z).

This implies that α(y,z) ∈ F × G. Further, ∀(y1, y1) ∈ Y×Y,

τF×G(y1, y1) = τF (y1) ∩ τG(y1) = τF⊓G(y1) = ϕ. (beingY , T2 space)

This, along with the fact that τF×G(y, z) ⊑ A when y ̸= z, verifying that

α(y,z) ∈ τF×G ⊑ Z.

Hence, by Theorem 3.1 showing that Z = Y×Y − E is a S-opS, and therefore, Ê is a
S-clS.
(2)⇒ (3) : To demonstrate that A is a S-clS, we begin by confirming that the mapping

π : (X, T,A) −→ (Y×Y, D ×D,A), x→ (f(x), g(x)),
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is a S-con function. To establish this, it suffices to verify Theorem 2.1. Now, take
G ×H ∈ D ×D, then for all x ∈ X

τ←−π (G×H)(x) = τG×H(π(x)) = τG×H(f(x), g(x)) = τG(f(x)) ∩ τH(g(x))

= τ←−
f G(x) ∩ τ←−g H(x) = τ←−

f G⊓←−g H(x)

That is, ←−π (G ×H) =
←−
f G ⊓ ←−g H. Since,

←−
f G,←−g H ∈ T ⇒ ←−π (G ×H) ∈ T. Hence π is a

S-con function. Clearly, ←−π Ê(α) = π−1(E) = A = Â(α), ∀α ∈ A. Soft continuity of π and

Theorem 2.1 imply that Â is a S-clS.
(3) ⇒ (4) : By applying (3), for the S-con functions pY, h : X×Y −→ Y defined as

pY(x, y) = y[10], and h(x, y) = f(x). Then, we have Â(α) = {(x, y) : pY(x, y) = h(x, y)} =
{(x, y) : y = f(x)} = Ĝ(α),∀α ∈ A. Therefore, Ĝ is a S-clS in X×Y.
(4) ⇒ (1) : By applying (4), for the S-con identity function i : Y −→ Y[10], the soft set

Ê is a S-clS in Y×Y. Now, let α(y,z) ∈ Êc ∈ D × D. Then y ̸= z ⇒ αy ̸= αz. From
Theorem 3.1, there are F ,H ∈ D such that

αy × αz = α(y,z) ∈ F ×H ⊑ Êc.

In addition, αy ∈ F and αz ∈ H. Also, τF×H(y, y) = ϕ, ∀y ∈ Y. In other words, τF∩H(y) =
τF×H(y, y) = ϕ ∀y ∈ Y. That is, for every αy ̸= αz, ∃αy ∈ F and αz ∈ H ∈ D such that

F ∩H = ϕ̂. □

4. Conclusions

In classical topology, a space (X, T ) is considered a T1 topological space iff the set {x} is
closed for every x ∈ X. However, this result does not hold in the context of S-top spaces
(as shown in Proposition 3.2). We propose an alternative definition of a T1−S-top spaces
which reestablishes the statements of Proposition 3.2 as equivalent.

Definition 4.1. An enriched S-top space (Y, D,A) is T1 if for each x ̸= y ∈ X there
exist F ,G ∈ T such that

τF (x) = A, τF (y) = ϕ and τG(y) = A, τG(x) = ϕ.

In summary, we would like to emphasize that this definition preserves all the character-
istics of the earlier definitions. Lastly, it offers a more concrete framework for work, as it
is described through crisp points instead of soft points.

Acknowledgement. The author wishes to express their gratitude to the editors and
referees for their valuable comments that contributed to the enhancement of the article.
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[4] Demir, I. and Özbakir, O., (2014), Soft Hausdorff spaces and their some properties, Ann. Fuzzy Math.
Inform., 8(5), pp. 769-783.

[5] El-Shafeia, M. E., Abo-Elhamayela, M. and Al-shami, T. M., (2018), Partial Soft Separation Axioms
and Soft Compact Spaces, Filomat, 32(13), pp. 4755–4771.



356 TWMS J. APP. ENG. MATH. V.16, N.3, 2026

[6] El-Shafeia, M. E. and Al-shami, T. M., (2020), Applications of partial belong and total non-belong
relations on soft separation axioms and decision-making problem, Computational and Applied Mathe-
matics, 39(3), pp. 138

[7] Hamouda, E., (2025), Rough Approximations in Soft Set Theory: Advancing Structure and Charac-
terization in Semigroups, Mathematical Sciences Letters (submitted)

[8] Hussain, S. and Ahmad, B., (2015), Soft separation axioms in soft topological spaces, Hacettepe Journal
of Mathematics and Statistics, 44(3), pp. 559–568.

[9] Georgiou, D. N., Megaritis, A. C. and Petropoulos, V. I., (2013), On Soft Topological Spaces, Applied
Mathematics and Information Sciences, 7(2), pp. 1889-1901.

[10] Ozturk, T. and Bayramov, S., (2014), Soft mappings space, The Scientific World Journal, Vol.2014,
Article ID 307292, 8 pages.

[11] Molodtsov, D. A., (1999), Soft set theory-first results, Comput. Math. Appl., 37, pp. 19–31.
[12] Milan, M., (2016), Soft topological space and topology on the Cartesian product, Hacettepe Journal

of Mathematics and Statistics, 45(4), pp. 1091 - 1100.
[13] Nazmul, Sk. and Samanta, S. K., (2013), Neighborhood properties of soft topological spaces, Ann.

Fuzzy Math. Inform., 6, pp. 1–15.
[14] Shabir, M. and Naz, M., (2011), On soft topological spaces, Comput. Math. Appl., 61, pp. 1786–1799.
[15] Tantawy, O., El-Sheikh, S. A. and Hamde, S., (2016), Separation axioms on soft topological spaces,

Annals of Fuzzy Mathematics and Informatics, 11(4), pp. 511-525.
[16] Varol, B. P. and Aygun, H., (2013), On soft Hausdorff spaces, Annals of Fuzzy Mathematics and

Informatics, 5, pp. 15-24.
[17] Xie, N., (2015), Soft points and the structure of soft topological spaces. Ann. Fuzzy Math. Inform,

10(2), pp. 309-322.
[18] Zorlutuna, I., Akdag, M., Min, W. K. and Atmaca, S., (2012), Remarks on Soft Topological Spaces,

Ann. Fuzzy Math. Inform., 3, pp. 171-185.
[19] Guliyev V.S., Eroglu A., Abasova G.A., (2024), Separation Axioms in Bipolar Soft Topological Spaces,

TWMS J. Pure Appl. Math., V.15, N.1, pp.15-25.

Essam Hamouda have received the PhD degree in pure Mathematics at Univer-
sity of Menoufya (Egypt). His research interests are in the area of pure math-
ematics: Fuzzy Topology, Fuzzy Semigroups and Soft Set Theory. He has pub-
lished research articles in reputed international journals of mathematical sciences.


