
Almost every branch of science has its own un-
certainties and ambiguities. These uncertainties 

depend on the existence of many parameters. So it 
is not always easy to model a daily life problem mat-
hematically using classical mathematical methods. In 
this sense, mankind has gone to find new mathema-
tical models. In 1999, Molodtsov [1] established the 
soft set theory to model uncertainties in any pheno-
menon. He defined the concept of soft set as follows;

Definition 1.1.

[1] Let U be an initial universe, E be a parameters set.
The pair ( ),F A  is called a soft set over U such that

( ):F A P U→  is a set-valued function where A E⊆

and ( )P U  is the power set of U.

In fact a soft set on an initial universe is nothing 
more than the parameterization of some subsets of the 
universe.

The family of all soft sets over the initial universe U 
with respect to the parameters set E is denoted by 
( ),S U E .

Set-theoretic operations for soft sets given by Maji 
et al. and Ali et al. in [2, 3]. The operations between two 
soft sets such as soft union, soft intersection, soft comp-
lement etc. defined in [2, 3] as follows.
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Definition 1.2.

[2, 3] Let ( , )F A  and ( ),G B  be soft sets over U where 

,A B E⊆ . We say that ( , )F A  is a soft subset of ( ),G B   

if A B⊆  and ( ) ( )F p G p⊆  for each p A∈ , and deno-

ted by ( )  ( ), ,F A G B⊂ .

Definition 1.3.

[2, 3] Let ( , )F A  and ( ),G B  be soft sets over U where 
,A B E⊆ . Soft union of ( , )F A  and ( ),G B  is a soft set 

( ),H C  over U such that

( )
( )
( )
( ) ( )

,
,
,

F p if p A B
H p G p if p B A

F p G p if p A B

 ∈ −
= ∈ −
 ∪ ∈ ∩

                     (1)

for each p C∈  where C A B= ∪ . It is detonated by 

( )  ( ) ( ), , ,F A G B H C∪ = .

Soft intersection of ( , )F A  and ( ),G B  is a soft set 

( ),H C  over U such that ( ) ( ) ( )H p F p G p= ∩  for each 
p C∈  where C A B= ∩ . It is denoted by 
( )  ( ) ( ), , ,F A G B H C∩ = .

A B S T R A C T

In this paper, we approach the concept of soft topology with a different perspective. We
define a soft topological space over given initial topological universe as a parameteriza-

tion of subspaces of a topological space. In addition to this, we define some basic topologi-
cal concepts such as Hausdorffness, compactness, connectedness for soft topological spaces 
and study their some properties. We give some results for relations between a topological 
space and a soft topological space that is defined on it.
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Definition 1.9.

[6] Let ( , )F A  and ( ),G B  be soft sets over U. We call that
   

( , )F A  is similar to ( ),G B  if there exists a bijective func-

tion : A Bφ →  such that ( ) ( )( )F p G pφ=   for each p A∈ .
If ( , )F A  is simİlar to ( ),G B , we denote by ( ) ( ), ,F A G B≅ .

Topology is one of the most important areas of mathe-
matics. Main object of topology is the study of the general 
abstract nature of continuity or closeness on spaces. We re-
fer readers to [7] and [8] for the basic definitions and proper-
ties for topological spaces. We can give the formal definition 
of topology defined in terms of set operations. Let U be a set 
and T  be a family of some subsets of U. It is called that T  is 
a topology on U if it satisfies following properties;

• U and ∅  are in T .

• Whenever sets X and Y are in T , then so is X Y∩ .

• Whenever two or more sets are in T , then so is their
union.

The pair ( ),U T  is called topological space. All mem-

bers of T  are called open sets. The set whose complement is 
open is called closed set [7, 8].

We can obtain new topological spaces using a given 
topological space via subset of a underlying set, and such 
topological space are called subspace. We can give this achi-
evement method as in the following theorem.

Theorem 1.10.

[7, 8] Let ( ),U T  be a topological space and X U⊆ . The 
family

{ }|X X O O= ∩ ∈T T

is a topology on X.

The topology T  obtained in the above theorem is cal-

led subspace topology for X U⊆ , and the pair ( ), XX T  is 

called subspace of ( ),U T .

Thus we gain the following result according to the de-
finition of subspace.

Corollary 1.11.

[8] Let ( ),U T  be a topological space and ( ), XX T  be a 

subspace of it. Then, X XO ∈T  if and only if there exists 

Definition 1.4.

[2, 3] Let ( , )F A  be a soft set over U. If ( )F p =∅  for each 
p A∈ , we call that ( , )F A  is a relative null soft set and 

denoted by Φ . Besides, if ( )F p U=  for each p A∈ , then 

we call that ( , )F A  is a relative whole soft set and denoted 

by  AU . We note that ( ),F E  is called absolute soft set if 

( )F p U=  for all p E∈ .

“And” and “Or” operations between soft sets are defined 
since an element in the universal set may have more than 
one property or an attribute. Hence, their definitions are 
given below.

Definition 1.5.

[2, 3] ( ) ( ) ( ), , ,F A G B H A B= ×Or  is defined by
 

( ) ( ) ( )1 2 1 2,H p p F p G p= ∪  for all ( )1 2,p p A B∈ × . In a 

similar manner, ( ) ( ) ( ), , ,F A G B H A B= ×And  is defined 

by ( ) ( ) ( )1 2 1 2,H p p F p G p= ∩  for all ( )1 2,p p A B∈ × .

Definition 1.6.

[2, 3] The complement of a soft set ( , )F A  is defined as  
( ) ( ), ,c cF A F A=  where ( ):cF A P U→  is a mapping given

by ( ) ( )cF p U F p= −  for each p A∈ .

The concept of Cartesian product introduced by Babit-
ha et al. in [4].

Definition 1.7.

[4] The Cartesian product of the soft sets ( , )F A  and
( ),G B  is defined as ( ) ( ) ( ), , ,F A G B H A B× = ×  where

( ):H A B P U U× → ×  and ( ) ( ) ( )1 2 1 2,H p p F p G p= ×  for
each ( )1 2,p p A B∈ × .

Kim and Min defined the concept of full soft set as fol-
lows;

Definition 1.8.

[5] Let ( , )F A  be a soft set over U. ( , )F A  is called full soft 
set over U if the condition ( )p A

F p U
∈

=


 is provided for

each parameters in the parameter set A.

The concept of similarity between soft sets given by 
Min in [6].
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( ) ( )
( ) ( )

1 2

1 2

    

   

O M N O X O Y

O O X Y

= ∩ = ∩ ∩ ∩

= ∩ ∩ ∩

Since 1 2O O∩ ∈T , we obtain that X YO ∩∈T .

Hence, 


X Y X Y∩ = T T T .

We can give some basic topological properties of topo-
logical spaces and subspaces.

Let ( ),U T  be a topological space and B  is a subfamily 

of T . We call that B  is a base for the topology T  if every 
open set in U is a union of sets from B . Let ( ), UU T  and 
( ), VV T  be a topological spaces and U U⊆B T  and V V⊆B T

are bases, respectively. It is called that the topological space 
which generated by the family

{ }1 2 1 2 ,| U VB B B B= × ∈ ∈B B B

is product space of the topological spaces ( ),U T  and 

( ), VV T , and denoted by ( ),  U VU V× ×T T  [7, 8]. We can give 
the following lemma for subspaces of product spaces.

Lemma 1.15.

[7, 8] If X U⊆  and Y V⊆  are subsets of topological spa-

ces U and V, respectively, then product topology of the 
subspace topology on X and Y coincides subspace topo-
logy of the product topology on U V× .

Let ( ),U T  be a topological space. If any two distinct 
points of ( ),U T  are given and there are distinct open neigh-
borhoods that separate these points, this space is called Ha-
usdroff space. We can give the following lemma for subspa-
ces of Hausdorff space.

Lemma 1.16.

[7, 8] Each subspace of a Hausdorff space is Hausdorff.

Lemma 1.17.

[7, 8] The product space of two topological spaces is Ha-
usdorff if and only if each one of topological spaces is 
Hausdorff.

Compactness is an important concept of a topological 
space. We can regard the concept of compactness in to-
pological spaces as a generalization of the concept of bo-
undedness in the space of real numbers  . The notion of 

O∈T  such that XO X O= ∩ .

We will now define a new intersection and union con-
cepts for two families of sets consisting of subsets of a set 
that we will use later.

Definition 1.12.

Let X  and Y  be two families of some subsets of the set 

U. The family


{ }| ,X Y X Y∩ ∈ ∈X Y= X Y

is called Cartesian intersection of the families X  and 
Y . The family



{ }| ,X Y X Y∪ ∈ ∈X Y= X Y

is called Cartesian union of the families X  and Y . 

Example 1.13.

Let { }, , , ,U a b c d e=  be a set, { } { } { }{ }, , , , ,a b d c e dX=  and  

{ } { }{ }, , ,a e d eY=  be families of some subsets of U. Then
we obtain that



{ } { } { }{ }, , ,a d e ∅X Y=

from Definition 1.12. Moreover,


{ } { } { } { } { }{ }, , , , , , , , , , , , , ,a b d e a c e c d e a d e d eX Y=

We can give the following theorem for subspaces of a 
topological space by using Definition 1.12.

Theorem 1.14.

Let ( ),U T  be a topological space, ( ), XX T  and ( ), YY T  be 

subspaces of U. Then 


X Y X Y∩ = T T T .

Proof. Suppose that X YO ∩∈T . Then there exists 'O ∈T

such that ( )'O O X Y= ∩ ∩ . So, we have

( ) ( )' 'O O X O Y= ∩ ∩ ∩

and ' XO X∩ ∈T  and ' YO Y∩ ∈T  where 'O ∈T . There-

fore, 


X YO∈ T T .

Conversely, let 


X YO∈ T T . Then there exist XM ∈T

and YN ∈T  such that O M N= ∩ . Therefore, there exist 

1 2,O O ∈T  such that 1M O X= ∩  and 2N O Y= ∩ . At that 
case, we have
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compactness defined by the concept of open cover of gi-
ven topological space. For given topological space ( ),U T , 

consider the family { },|i iX i I X U∈ ⊆ . If ii I
X U

∈
=



, then

the family { },|i iX i I X U∈ ⊆  is called cover for U. If each 
element of the family { },|i iX i I X U∈ ⊆  is in T   and the 

family is a cover, then the family { },|i iX i I X U∈ ⊆  is cal-

led open cover for U. If the index set J I⊂  is finite and 

the family { },|i iX i I X U∈ ⊆  is a cover for U, then the fa-

mily { },|i iX i I X U∈ ⊆  is called finite cover for U. If any 

subfamily of { },|i iX i I X U∈ ⊆  is a cover for U then the 

subfamily is called subcover for U. So, the topological 
space ( ),U T  is called compact if all open cover of U has

 

a finite subcover. Moreover, given any topological space  

( ),U T  and X U⊂ , if the subspace ( ), XX T  is compact,
 

then X is called compact subset of the topological space  

( ),U T  [7, 8].

Lemma 1.18.

[7, 8] All closed subsets of a compact space is compact.

Lemma 1.19.

[7, 8] Let ( ),U T  be a compact and Hausdorff topological 
space and X U⊂ . X is compact if and only if X is closed.

Lemma 1.20.

[7, 8] Each compact subset of a Hausdorff space is closed.

Lemma 1.21 (Tychonoff).

[7, 8] If ( ),i iU T  are compact topological spaces for each 

i I∈ , then so is i I iU U∈= ∏  which is endowed with the 
product topology.

Another important concept for topological spaces is 
the concept of connectedness. The definition of connected-
ness for a topological space is related to the fact that the 
space is a whole. In fact, the definition of connectedness of a 
topological space comes from the notion of separation of 
space into two or more parts. Let ( ),U T  be a topological 
space. A separation of U  is a pair X and Y of disjoint no-
nempty open subsets of U whose union is U. The space U is 
said to be connected if there does not exist a separation of U. 
In other words, a topological space ( ),U T  is connected if

and only if the only subsets of U that are both open and 
closed in U are empty set and U itself. For given any subset  
X of a topological space ( ),U T , if the subspace ( ), XX T  is 
connected, then it is called that the subset X is connected in 
( ),U T [7, 8].

Lemma 1.22.

[7, 8] The family of non-disjoint connected subspaces of a 
topological space ( ),U T  is connected.

Of course, the principle of the notion of topology based 
on set theory. We define the specific properties of sets such 
as opennes, closedness, compactness, connectedness etc. 
We can regard the soft set theory as an unusual set theory. 
So, there is a necessity to define the concept of soft topology 
on given initial universe or on a soft set. In 2011, Shabir and 
Naz [9] introduced soft topological space over an initial uni-
verse with a fixed set of parameters. This article is first pub-
lished about soft topology and many basic properties were 
examined in this article by Shabir and Naz.

Definition 1.23.

[9] A soft topology τ  on U is a family of soft sets over U
if

1) Φ  and  EU  belong to τ ,

2)	 the union of any number of soft sets in τ  belongs
to τ ,

3)	 the intersection of any two soft sets in τ  belongs
to τ .

The triplet ( ), ,U Eτ  is called a soft topological space 
over U.

They gave following theorem in [9];

Theorem 1.24.

[9] Let ( ), ,U Eτ  be a soft topological space over U. Then
the family

{ }( ) | (   , ) ,p F p F E p Eτ τ= ∈ ∀ ∈

defines a topology on U.

Together with this theorem, they showed that soft 
topology is a parameterization of topologies defined on U. 
With this approach, they tried to capture the Molodtsov’s 
sense. But Molodtsov’s sense is the process of parameteri-
zing the substructure of any given structure.
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In this paper, we deal with this situation. In the next 
section, we redefine the concept soft topological space with 
respect to Molodtsov’s sense.

RESULTS AND DISCUSSION

Soft Topology: A New Perspective

In this section, we look at the concept of soft topology 
from a new perspective. Molodtsov [1] defined a soft 
set over an initial universe as parameterization of some 
subsets of given initial universe as we mentioned in this 
previous section. Moreover, Aktaş  et al. [10] defined the 
concept of a soft group over a group as parametrization 
of some subgroups of given group which is similar to 
Molodtsov’ s sense. Acar et al. [11] defined the concept 
of a soft ring over a ring as a parametrization of some 
subrings of given any ring which is similar to Molodtsov’ 
s sense, too. We use this notion, i.e. Molodtsov’s sense, 
to redefine soft topology. We can give the definition as 
below.

Definition 2.1.

Let ( ),U T  be a topological space, E be a parameters set 

and ( , )F A  be a soft set over U where A E⊆ . It is called 
that ( , )F A  is a soft topology over U if ( )( ),( ) F pF p T  is a

subspace of ( ),U T  for each p A∈  . ( ), ,F A T  is called a 
soft topological space over U.

Example 2.2.

. Let { }, , ,U a b c d=  and { }{ }, , ,U a b= ∅T  , { }1,2,3,4,5,6E =

and ( ) { } { }{ }, 1 , , 4F A a b a= = =  where { } { }{ }, , ,a b a b= ∅T , 

and { } { }{ },a a= ∅T . We obtain that ( )( ),( ) F pF p T  is a subs-

pace of ( ),U T  for each { }1,4p∈ . Thus ( ), ,F A T  is a soft 

topological space over U.

As it can be understood from Definition 2.1, a soft to-
pological space is a parametrization of some subspaces of a 
topological space.

Theorem 2.3.

If ( ), ,F A T  and ( ), ,G B T  are soft topological space over 

( ),U T , then their intersection ( )  ( ), , , ,F A G B∩T T  is a soft 

topological space over U where the intersection of all 
subspaces according to each parameter is the Cartesian 
intersection subspace topology on the intersection of 
subsets according to each parameters.

Proof. Suppose that ( )  ( ) ( ), , , , , ,F A G B H C∩ =T T T . We 

need to show that ( ) ( )( ), H pH p T  is a subspace of U for each

p C A B∈ = ∩ . From the definition of soft intersection, we 

have that ( ) ( ) ( )H p F p G p= ∩  for each p C∈ . Obviously, 

we obtain that ( ) ( )



( )H F Gp p p= T T T  for each p C∈  from The-

orem 1.14. Thus, ( ) ( )( ), H pH p T  is a subspace of U for all 

p C∈ . Hence, ( ), ,H C T  is a soft topology over U.

Theorem 2.4.

If ( ), ,F A T  and ( ), ,G B T  are soft topological space over 

( ),U T , and A B∩ =∅ , then their union ( )  ( ), , , ,F A G B∪T T  
is a soft topological space over U.

Proof. Say that ( )  ( ) ( ), , , , , ,F A G B H C∪ =T T T . From de-
finition of soft union and Equation 1.1, we have

( )
( )
( )
( ) ( )

,
,
,

F p if p A B
H p G p if p B A

F p G p if p A B

 ∈ −
= ∈ −
 ∪ ∈ ∩

and C A B= ∪ . Since A B∩ =∅ , either ( ) ( )H p F p=  

where p A∈  or ( ) ( )H p G p=  where p B∈  for each p C∈ . 

Since ( ) ( )( ), F pF p T  and ( ) ( )( ), pGG p T  are subspace of U 

where p A∈  and p B∈ , respectively, then we obtain that 

( ) ( )( ), pHH p T  is a subspace of U for each p C∈ . Thus 

( ), ,H C T  is a soft topological space over U.

We obtain the following theorem which proof is similar 
to the proof of Theorem 2.3.

Theorem 2.5.

If ( ), ,F A T  and ( ), ,G B T  are soft topological space over 

( ),U T  then ( ) ( ), , , ,F A G BAndT T  is a soft topological 
space over U where the intersection of all subspaces ac-
cording to each parameter is the Cartesian intersection 
subspace topology on the intersection of subsets accor-
ding to each parameters.

( ) ( ), , , ,F A G BOrT T  may not be soft topological space 

where ( ), ,F A T  and ( ), ,G B T  are soft topological space 
over ( ),U T . We can give the following example to see this.



M
.B

. K
an

de
m

ir 
/ H

itt
ite

 J 
Sc

i E
ng

, 2
01

8,
 5

 (2
) 1

05
–1

13

110

Example 2.6.

Let { }, , ,U a b c d=  be a set, { } { } { }{ }, , , , , , ,U a b c a b c= ∅T  be
topology on U.

( ) { } { }{ }, 1 , ,  2F A a c d= = =  soft topological space over

U such that ( ) { } { } { }{ }1 , , , ,F a c a c= ∅T  and ( ) { }{ }2 ,F d= ∅T  

and ( ) { }{ }, 2 ,G B b d= =  soft topological space over U such

that ( ) { } { }{ }2 , , ,G b d b= ∅T . Now, we have

( ) ( ) ( )
( ) { } ( ) { }{ }

, ,  ,
1,2 , , , , 2,2 ,

F A G B H A B
a b c d b d

= ×
= = =

Or

and we have that ( ) ( ) ( ) ( ) ( )1 2 1,2 1 2F G H F G∪∪ ≠ =T T T T . Thus    

( ) ( )( )1,21, 2 , HH T  is not subspace of ( ),U T . Hence, 

( ), ,H A B× T  is not a soft topological space over U.

Note that, since every topological space is a subspace of 
itself, each relative whole soft set is a soft topological space 
over any given topological space. Such soft topological spa-
ces are called overt soft topological space, i.e. if ( ),U T  is a 
topological space and  AU  is a relative whole soft set over U 

then it is called that ( ),AU T  is an overt soft topological spa-
ce over U.

From Theorem 1.10, we obtain a soft topological space 
over given any topological space and soft set defined on it, 
obviously.

Remark 2.7.

Let ( ),U T  be a topological space and ( , )F A  be a soft set 
over U where A E⊆ . For each p A∈ , 

( ) ( ){ }|F p F p O O= ∩ ∈T T  is a topology on ( )F p , and so 

( ), ,F A T  is a soft topological space.

Example 2.8.

Let { }, , ,U a b c d=  and { } { } { } { }{ }, , , , , , , , ,U a b a b c c d c= ∅T

be a topology on U. Let { }1,3,4A =  with { }1,2,3,4,5,6E = , 

and let ( ) { } { }{ }, 1 , ,3 , , 4F A a c b d U= = = = . Then we have
three topologies as

( ) { } { } { }{ }1 , , , ,F a c a c= ∅T

( ) { } { } { }{ }3 , , , ,F b d b d= ∅T

( )4F =T T

Hence, we obtain the soft topological space ( ), ,F A T
over U.

Theorem 2.9.

If ( ), ,F A T  and ( ), ,G B T  are soft topological space over 

( ),U T , then ( ) ( ), , , ,F A G B×T T  is a soft topological space 

over U U× .

Proof. From the definition of Cartesian product of soft 
sets and Lemma 1.15, it is obvious.

Definition 2.10.

The soft topological space obtained in Theorem 2.9 is 
called product soft topological space over U U× .

Theorem 2.11.

Let ( ),U T  be a topological space, ( ), ,F A T  and ( ), ,G B T  

be soft topological spaces over U. If ( , )F A  is similar to 

( ),G B ( ) ( )( ), ,F A G B≅ , then they are same soft topologi-

cal spaces over U.

Proof. Since ( ) ( ), ,F A G B≅ , we have the bijection 

: A Bφ →  such that ( ) ( )( )F p G pφ=   for each p A∈  from 

definition of similarity of soft sets. So, there is one and only 

one parameter 'p B∈  corresponding to each parameter 

p A∈ . Therefore, we have ( ) ( )( ) ( )'F G Gp ppφ= =T T T  for each  

p A∈  and 'p B∈ . Hence, we obtain same subspaces for 
each parameters.

Some Topological Properties of Soft Topological 
Spaces

In this section, we mention about some basic topological 
properties such as Hausdorffness, compactness, connec-
tedness of soft topological spaces.

Definition 3.1.

Let ( ), ,F A T  be a soft topological spaces over ( ),U T . It is 

called that ( ), ,F A T  is a Hausdorff soft topological space 

if ( ) ( )( ), F pF p T  is Hausdorff for each p A∈ .

Example 3.2.

Let { }, , ,U a b c d=  be a universal set, { } { }{ }, , , , ,U a b c d= ∅T
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be a topology on U and { }1,2,3,4,5E =  be a parameters 

set. Let ( ), ,F A T  be a soft topological space over U such 
that

( ) { } { }{ }, 1 , ,2 ,F A a c b d= = =  and

( ) { } { } { }{ }1 , , , ,F a c a c= ∅T

( ) { } { } { }{ }2 , , , ,F b d b d= ∅T

Since ( ) ( )( )11 , FF T  and ( ) ( )( )22 , FF T  are Hausdorff, 

then ( ), ,F A T  is a Hausdorff soft topological space over U 
from Definition 3.1.

Note that, the topological space ( ),U T  does not need 
to be a Hausdorff space.

We obtain following theorem for Hausdorff soft topo-
logical spaces.

Theorem 3.3.

If ( ),U T  is a Hausdorff space and ( ), ,F A T  is a soft topo-
logical space over it. Then ( ), ,F A T  is Hausdorff.

Proof. It is obvious from Lemma 1.16 and Definition 3.1.

Theorem 3.4.

Let ( ), ,F A T  and ( ), ,G B T  be soft topological spaces over  

( ),U T . Their product space is Hausdorff if and only if 
they are Hausdorff.

Proof. Suppose that ( ), ,F A T  and ( ), ,G B T  are Haus-

dorff, then their product ( ), ,H A B× ×T T  is a soft topologi-

cal space over U U×  from Theorem 2.9. From Lemma 1.17, 
we gain ( ) ( )( )1 21 2 ,, , H p pH p p T  is Hausdorff for each 

( )1 2,p p A B∈ × . Thus, ( ), ,H A B× ×T T  is Hausdorff.

Conversely, suppose that

( ) ( ) ( ), , , , , ,F A G B H A B× = × ×T T T T

and ( ), ,H A B× ×T T  is Hausdorff. So,  ( ) ( )( )1 21 2 ,, , H p pH p p T

is Hausdorff for each ( )1 2,p p A B∈ ×  from Definition 3.1 

and the topological space ( ) ( )( )1 21 2 ,, , H p pH p p T  is product of
  

( ) ( )( )11 , F pF p T  and ( ) ( )( )22 , G pG p T  for each 1p A∈  and 

2p B∈  from Definition 2.10. We have that ( ) ( )( )11 , F pF p T

and ( ) ( )( )22 , G pG p T  are Hausdorff from Lemma 1.17 for each 

1p A∈  and 2p B∈ . Hence, ( ), ,F A T  and ( ), ,G B T  are Ha-

usdorff.

Theorem 3.5.

If ( ),U T  is a Hausdorff space and ( ), ,F A T  and ( ), ,G B T

are soft topological space over U, then ( ) ( ), , , ,F A G B×T T

is Hausdorff.

Proof. The direct result of Theorem 3.3 and Theorem 
3.4.

Definition 3.6.

Let ( ), ,F A T  be a soft topological space over ( ),U T . It is 

called that ( ), ,F A T  is a compact soft topological space if  

( ) ( )( ), F pF p T  is compact subspace of ( ),U T  for each

p A∈ .

Example 3.7.

Consider the usual topological space of real numbers 
( ), U . Define the soft set ( , )F A  over   such that 

( ):  F A P→  , ( ) [ ]1, 1F p p p= − +  where { }1,2,3,4p A∈ = ⊆   
and

( ) [ ]{ }1, 1  | ,F p p p O p A O= − + ∩ ∈ ∈T U

By definition, ( ), ,F A U  is a soft topological space. Since 

each subspace is compact, then ( ), ,F A U  is a compact soft 
topological space from Definition 3.6.

Note that, if U is a finite set, it is compact according to 
each topology defined on it. For this reason;

Example 3.8.

Soft topological space given in Example 3.2 is a compact 
soft topological space.

Proof. It is obvious.

Similar to the above theorems, we can also give follo-
wing;

Theorem 3.12.

Let ( ),U T  be a Hausdorff space, ( ), ,F A T  and ( ), ,G B T  
be compact soft topological spaces over U. Then 
( ) ( ), , , ,F A G BAndT T  is a compact soft topological space.
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Theorem 3.13.

Let ( ),U T  be a topological space, ( ), ,F A T  and ( ), ,G B T

be compact soft topological spaces over U. Then 
( ) ( ), , , ,F A G B×T T  is a compact soft topological space 

over U U× .

Proof. From the definition of cartesian product of soft 
sets and Lemma 1.21, it is straightforward.

Definition 3.14.

Let ( ),U T  be a topological space, and ( ), ,F A T  be a soft 

topological space over U. It is called that ( ), ,F A T  is a 

connected soft topological space if ( ) ( )( ), F pF p T  is con-

nected subspace of U for each p A∈
.

Example 3.15.

Let { }, , , ,U a b c d e=  be a set and

{ } { } { } { }{ }, , , , , , , , , , ,U a c d a c d b c d e= ∅T

be a topology on U. Let { }1,2,3,4,5,6E =  and

( ) { } { }{ }, 2 , , ,  4 , ,F A b d e b c e= = =

be a soft topological space over U such that

( ) { } { }{ }2 , , , ,F b d e d= ∅T  and

( ) { } { }{ }4 , , , ,F b c e c= ∅T

Since ( ) ( )( ), F pF p T  is a connected subspace for each 
p A∈ , ( ), ,F A T is a connected soft topological space over U

.

Example 3.16.

Consider the usual topological space of the real numbers 
( ), U  . Define the soft topological space ( ), ,F A U  such

 
that ( ) ( )1, 1F p p p= − +  for each p∈ , and ( )F pU  is rela-
tive topology of ( )F p  with respect to usual topology U .

 Since each open interval ( )1, 1p p− +  is connected for
 each p∈  in ( ), U , then ( ), ,F A U  is a connected soft 

topological space.

Theorem 3.17.

Let ( ),U T  be a topological space and ( ), ,F A T  and 
( ), ,G B T  be connected soft topological spaces over U. If   

( ) ( )1 2  F p G p∩ ≠∅  for each 1p A∈  and 2p B∈ , then 
( )  ( ), , , ,F A G B∪T T  is a connected soft topological space
over U.

Proof. Suppose that ( )  ( ) ( ), , , , , ,F A G B H C∪ =T T T . So, 

from definition of union of soft sets we have ( ) ( )H p F p=  

if p A B∈ − , ( ) ( )H p G p=  if p B A∈ −  and 

( ) ( ) ( )H p F p G p= ∪  if p A B∈ ∩ . The desired result is ob-

vious for the first two cases. Let’s examine the third case, i.e.   
( ) ( ) ( )H p F p G p= ∪  for p A B∈ ∩ . We know from the 

hypothesis that subspaces are not disjoint for each parame-
ter and all of them connected, so we obtain that 

( ) ( ) ( )H p F p G p= ∪  is connected for each p A B∈ ∩  from 
Lemma 1.22. Hence, ( ), ,H C T  is a connected soft topologi-

cal space over U.

Theorem 3.18.

Let ( ),U T  be a topological space, ( ), ,F A T  be a connec-

ted soft topological space over U. If ( ),F A  is a full soft set 
over U and ( )p A

F p
∈

≠ ∅


 , then the topological space

( ),U T  is connected.

Proof. It is straightforward from the definition of full 
soft set and Lemma 1.22.

CONCLUSION

In this article, we have approached the concept of soft 
topological space with a new perspective. We define soft 
topological space that is defined on a topological space 
as a parametrization of some subspaces of the space in 
Molodtsov’s sense [1]. Besides, some basic topological 
concepts such as Hausdorffness, compactness and con-
nectedness are given for soft topological spaces over gi-
ven any topological space, and we have given some results 
for these concepts. In addition to these, we have given the 
notion of Cartesian intersection and Cartesian union for 
set-families in general. Using these definitions we have 
given a result for the intersection of two subspaces of any 
topological space.

One of the most important topics of topology is undo-
ubtedly the concept of continuity. In future work, someone 
can study the concept of continuity among soft topological 
spaces over given any topological space. Of course, it can 
studied in detail in all other topological concepts.



113

M
.B

. K
an

de
m

ir 
/ H

itt
ite

 J 
Sc

i E
ng

, 2
01

8,
 5

 (2
) 1

05
–1

13

The author hope that this article sheds light on a way of 
working scientists in this field.
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