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Abstract 

In this study, we present the concept of Intuitionistic Soft Set Topological Spaces, which are defined as an 
Initial Universe, the power set, and a set of fixed objects. Interior and closure points are defined, and the 
concepts of Intuitionistic and Generalized Intuitionistic Soft Set Topology are introduced. The 
fundamental characteristics and outcomes of these notions are carefully examined. The study also 
investigates how many Intuitionistic Soft Sets can exist for a nonempty set with 'n' elements. It is 
demonstrated that this novel class of Intuitionistic Soft Topological Spaces parameterizes a family of 
topological spaces, and their properties and outcomes are thoroughly explored 
 
Keywords: Soft Set; Topological Space; Topological Soft Set; Topological Continuity; Connected Space 

 
1. Introduction 

Due to our direct and limited perception, uncertainty is a defining characteristic of many problems in the 
modern world. Therefore, models that can guarantee certainty must be developed to simplify these 
complex problems. Unfortunately, mathematical models often fail to provide precise solutions. The 
ambiguity of data in fields such as economics, medical sciences, and others makes effective use of 
traditional methodologies difficult. All natural phenomena are surrounded by uncertainty, or constrained 
by the limitations of measurement. For instance, decision-making problems involving database data can 
face similar challenges. As a result, classical set theory—which relies on precise and definite values may 
not be entirely suitable for addressing problems involving uncertainty. 

Numerous scholars have put forth a variety of theories to address uncertainty issues, such as (i) the theory 
of vague sets, (ii) the theory of interval mathematics, (iii) the theory of intuitionistic fuzzy sets, (iv) the 
theory of fuzzy sets, and (v) the theory of rough sets. In 1996, Coker presented Intuitionistic Set Theory, 
a versatile method for expressing ambiguity in mathematical objects and engineering domains, based on 
classical set logic. Later, he expanded this idea to topological spaces, creating Intuitionistic Topological 
Spaces. Molodtsov also proposed Soft Set Theory, a mathematical tool designed to complement the 
aforementioned uncertainty theories. He presented some fundamental findings of Soft Set Theory and 
demonstrated how it could be effectively applied in various fields, including function smoothness, 
operations research, and probability theory. A collection of estimated representations of an object is 
known as a soft set. This concept has been embraced and developed by numerous researchers over time, 
leading to significant advancements in its applications across various sectors. Soft set theory has been 
applied to decision-making problems by Maji et al. and Zou and Xiao, who have demonstrated how 
parameter reduction can aid in the selection of the best objects. Aktas and Cagman derived several 
properties and results by applying soft set theory to algebraic structures. The development of soft set 
topology has been advanced by generalizations of soft set theory, particularly in the study of concepts 
such as regularity, connectedness, continuity, compactness, and disconnectedness. Although they often 
provide only approximate solutions, both intuitionistic set theory and soft set theory are valuable tools 
for addressing uncertainty issues. The primary goal of this paper is to reduce the ambiguity of parameters. 
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We introduce Intuitionistic soft set topological spaces, which are characterized by the initial universe, the 
power set, and a collection of fixed objects. We begin by outlining some fundamental concepts related to 
intuitionistic sets, soft sets, topology, and previously researched findings. Then, we define the concepts of 
Intuitionistic soft set closed and open sets, and discuss several key properties of Intuitionistic and 
Generalized Intuitionistic soft set topological spaces. The Intuitionistic soft closure and interior sets are 
generalizations of the closure set, and the introduced parameters interact with the set of Intuitionistic soft 
set topological spaces on the initial universe, but not vice versa. This article is organized as follows: (ii) 
Basic concepts are introduced, (iii) Intuitionistic soft set topology is proposed, and some results are 
obtained, and (iv) Intuitionistic continuity. 

 
 

2. Preliminaries 
Definition:2.1 

 Let U then following properties are satisfies to the topology in U as follows:  

  Xandi)(  

jitobelongsVVii ij  ,)(   

 Vifiii)( is an arbitrary collection of members of  then V belongs to   

Definition: 2.2  
 Let E be a set of parameters and U be the universal set. Use P(U) to represent U's power set. If 
the mapping function F is defined as follows, then a pair (F,A) is referred to be a soft set over U and the 
set ‘A’ mapping from P(U), where ‘A’ is a subset of ‘E’ 
 Example: 1 
A soft set (F, A) describes the number of subjects which are going to mapped in skill level.  

Let  ixU   &  ieA   then the set ‘A’ is considered as (poor, average, good, very good) 

Let    21 xeF  ,    412 , xxeF  ,    13 xeF  ,    34 xeF  . Therefore )(),( ieFAF   

Definition: 2.3 
Let (F,A) and (G,B) be two soft sets over the common universal set U. We say that (F,A) is a soft subset of 
(G,B) if the following conditions hold: 
(i) A Contains to B (ii) For all a belongs A and F(a) is a subset of G(a) 
 
Definition; 2.4  Let (F,A) & (G,B) be two soft sets over the common universal set U. If the two soft sets 
are equal, then F=G and A=B. 

Definition: 2.5 

 Let )(A belongs to S (U) and then defined the power set is   IiAAi  )()(   and the 

cardinality of power )(A  is defined as 

Ex

xA ))((

2


 

Definition: 2.6 
 Let (U,E) be the universal set, and let   be a power soft set over (U,E). Now,   is said to be a 
soft topology over (U,E) if, for each element e belongs to E, the collection ‘A’ forms a topology of soft 
subsets over (U,E). In this case,  is called a soft topological space over (U,E). The elements of ‘e’ are 
called the soft open sets of . 
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Example: 2 

Let (U,E) be the set and  ii ex , be the parameters, where i = 1,2,3.  

Let  and  be the two soft sets such as       3212 ,,, xxxx   and       213 ,, xxx    ii xe )( . 

By the (2.6) such as 

 ),)( 1  e ,  ),,)( 2  e and  ),,,)( 3  e  

Now,  Uee ,)()( 11   ,     32112 ,,,,)()( xxxUee   ,     22123 ,,,,)()( xxxUee     

Hence the result 
Definition: 2.7 

Let )( be a power set of soft topologies and it’s by * satisfies the following conditions  

 (i)     *,    

(ii)     * tobelongsand  It’s called pair of soft topological space. 

Definition: 2.8 

Let U be the universal set and the Intuitionistic set of   is defined as 21
* ,,  U where  21 & is 

represents the members and non-members values 
Definition: 2.13 
Let ‘U’ be the non-empty set and it’s a family of Intuitionistic topological space as follows: 
(i)  U,  

(ii)  21  

(iii)  i  

The pair  ,U  is called an Intuitionistic topological space for any Intuitionistic set in U. 

Proposition: 2.1 

Let   XU , , then   JGG  :1,0  and  JGG  :2,0  be the different topological space on X. 

3. Intuitionistic Soft Set Topological Space 

Let U represent the initial universe and E denote the set of all parameters. Consider E   and 

)()( UPUIF  . If there exists a mapping )(: UIFF   then  F  is Intuitionistic soft set over C. 

 
Definition: 3.1 

Let ‘U , E’ be the non-empty set and parameter. If   E 21, and   **,,,,  iEU  then the 

collection of * defined as   EUPP  as follows: 
*,)(  i  

      ****)(   ii EIFIFii   

    **** )()(   ii EIFIFiii   

Example: 5  

Consider  321 ,, xxxU  and   '2'
121 ,,, eeeeE   then the list of 

* space over X is  

        ,
1221

*
1 ,,,,, exexUE   ,           ,

22131
*
2 ,,,,,, exexxUE    
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          ,
22122

*
3 ,,,,, exxexUE    etc., 

Definition: 3.2 

Let   )(*
1 XISTIi  then )(* XISTi   belongs to the Intuitionistic soft topological space over X. 

Then *
2

*
1    or *

1
*
2    

Definition: 3.4 

Let )(& *
2

*
1 UIT and   )(*

1 UIST then  
*
2

*
1)(  i  if 2211   and *

2
*
1)(  ii  if *

2
*
1

*
2

*
1   and  

   12
* ,)(  

c
iii  if 2211   and  

)(,)( *
2

*
1 UISTiv  then union of two Intuitionistic soft topological spaces is 

 2211
*
2

*
1 ,    

 cv *
2

*
1

*
2

*
1)(    21

* ,)(   ivi   12
* ,)(   ivii  

Theorem: 1 

 Let    )(,,,, *** UISTEU i   then    )(: * UPPE   is a 3n way of elements. 

Proof 

Consider  1.......2,1,0  nU  and   1,
*

 nni , ni ...2,1  

Here,  U  and    1,01,: nnU  

Put 0u , then        n
i ninE 21,,,0)0(*   

Put 1u , then          1* 2,11,,,1)1(  n
i nninE   

….. 

Put 1 nu then     1* 2,1)1( nnnE i   

Put nu  then     0* 2,)( nnnE i   

Therefore,   nn
i uE 3)12()(**    

Therefore, by the definition (2.3), theorem (1) proved. 
Remark:  

For a non-empty set U with n elements, an intuitionistic soft set topological space *  can have a 
maximum of 3n intuitionistic soft open sets. 

Example: 6 Let  21,uuU  ,  321 ,, xxxF   and   Fxx  21, then the **,, X  is 32 

Proof: 

Consider the Intuitionistic set is       22211 ,,,,)( uxuuxE   then the collection of Intuitionistic soft 

set topological space as follows: 

  )( 1E ,      EE 2 ,       ,,, 113 UuxE  ,       ,,, 214 UuxE  , 

      ,,,, 2115 UuuxE  ,,       ,,226 UuxE  ,         22117 ,,,,, uxuxUE   ,

        21229 ,,,,, uxuxUE            222118 ,,,,,, uxuuxUE    

Hence Proved 
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Proposition: 3.1 :(i) Let  321 ,, xxxU  and  ,2'
121 ,,, eeeeE   and  '21

* ,ee  then U*
2

*
1   and 

 *
2

*
1   

Proof: 

Given  321 ,, xxxU  ,  ,2'
121 ,,, eeeeE   and  '21

* ,ee  

       '
2211

**
1 ,,,,,)( exexUE i   ,        '

21312
*
2

*
2 ,,,,,,)( exxexUE    

So,        '
21321

*
2

*
1 ,,,,,, eexxxX   , X*

2
*
1    and  

                '
21312

'
2211

*
2

*
1 ,,,,,,,,, exxexexexX   

Proposition: 3.2 

Let  321 ,, xxxU  and  ,2'
121 ,,, eeeeE   and  '21

* ,ee  then    
c*

1
*
1   and   X

c
*

1
*
1     

Proof: 

       '
2211

**
1 ,,,,,)( exexUE i   ,        '

21312
*
2

*
2 ,,,,,,)( exxexUE    

                 ,,,,,,,, '
22

'
221111

* exexexexX
c

    

    
c*  

Similarly,   X
c
*   

Definition: 3.5 

In an intuitionistic soft set topology  *** ,),(,,  iEU  over a universe U, a point u belongs to U is 

called an intuitionistic soft interior point of a set  *,G  if there exists an intuitionistic soft open set 

 *,E  such that    ** ,,  GE    

Proposition: 3.3 

In an intuitionistic soft set topological space  *** ,),(,,  iEU  over U, let  *,G  be an intuitionistic 

soft set over U. If U is an intuitionistic soft interior point of  *,E , then U is also an interior point of 

 *,G  in  *,E for every EA  *  

 
Proof: 

Let UGF A  ,* . If Uu is a  *,AGIS  then     **,  AE such that    ** ,,  AA GEu   

i.e) AA GEu  , As   *
 E . Therefore, AE  is Intuitionistic soft open for *

  and  Eu

.Therefore, ‘u’ is an interior point of   *
AGIS  

 Proposition: 3.4 

 Let  *** ,),(,,  iEU  be an )(UIST  intuitionistic, then  

Uui )( has a soft neighborhood 

(ii) If    ** ,,  FandE  be a neighborhood of ‘U’, then the intersection of )(UIT is also a 

neighborhood of ‘U’.   

(iii) If    ** ,,  FandE  be a soft neighborhood of ‘U’, then the intersection of )(UIST is also a 

neighborhood of ‘U’.   
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Proof: 

(i)Let Uu  it’s clearly true 

(ii) Consider    ** ,,  FandE  be an neighborhood of (i), then     **,  iE  belongs to *
  such 

that  *,Eu    

Now,   2,1,, *  iEu i   implies that     **
2

*
1 ,,   EEu    

Therefore,    ** ,,  GEu   

Hence, U is an )(UIST . 

(iii) By the result (ii)      ***
1 ,,,  GEEu   

Therefore,    **
1 ,,  GEu   

Hence   )(, * UISTG    

Proposition: 3.5 

Let    )(,, ** UISTEU i   and vu &  be a non-empty set of ‘U’, then    )(,)(, **  uv uv   is a 

subspace of  )(, * X  for 
*A  

Proof: 
By proposition 3.4 

   )()(,/ ***
)(

*  
 FEvv   

So,    )(,)(, **  xv xv   for each *   

 
4.  Topological Continuity 

Definition: 4.1 

 Let X and Y are a non-empty set and ** &  be a two Intuitionistic soft set topological spaces. 

Then '' f  is said to be continuous iff the pre-image of each Intuitionistic soft set is *  an *  

Definition: 4.2 

 Let X and Y are a non-empty set and ** &  be a two Intuitionistic soft set topological spaces. 

Then '' f  is said to be open iff image of each Intuitionistic soft set is *  an *  

Example: 7 

 Let X and Y are a non-empty set and ** &  be a two Intuitionistic soft set topological space’s 

and *A and *B is a two Intuitionistic set, then 

(i) if '' f is continuous then * as follows:  0** :,   iAX  and  0** :,   iBY .  

Such a case 0
* ,,  BY ,   )(,, *1*1 AfXBYf  

Proposition: 4.1 

  Let X and Y are a non-empty set and *A and *B is an two Intuitionistic set, then the following 
are equivalent such as 

   ** ,,:)(  YXfa   is continuous 

   )(int)int()( *1*1 AfAfb    for each XA *  
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   )()()( *1*1 AclfAfclc    for each XA *  

Proposition: 4.2 

  Let    ** ,,:  YXf   be a continuous function.  

Then    *1*
1 ,,:  YXf   and    *2*

2 ,,:  YXf   are also continuous, where *
2

*
1

*
2

*
1 ,,,   are 

intuitionistic soft set topological spaces.  *11
*
1 : A  ,   *22

*
2 : Ac   ,  *11

*
1 : B 

and   *22
*
2 : Bc    

CONCLUSION 

This paper introduces the concept of intuitionistic soft topological spaces, defined as a collection 
consisting of fixed objects, the power set, and the initial universe. It explores the notions of intuitionistic 
and generalized intuitionistic soft set topology, along with the concepts of interior and closure points, and 
presents fundamental results in this area. Further theoretical studies are necessary to develop a 
comprehensive framework for practical applications. 
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