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Abstract 
 

This article deals with soft ideal topological spaces. In particular, the idea here is 

to find three different types of the local function in soft ideal topological space. 

Moreover, the article goes through the most well-known result from the literature 

with a several properties.   
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1-Introduction 
 

In many entangled issues emerging in the field of designing, sociology, financial 

matters, and therapeutic science. This includes instabilities, established strategies 

which are found to be used in this article. Molodtsov [5] pointed out that the 

important theories such as: Probability Theory and Fuzzy set Theory. which can 

be considered as a mathematical tools for dealing with uncertainties have their 

own troubles. In addition the author called attention to that the explanation behind 

these challenges is, potentially, the insufficiency of the parameterizations 

instrument of the hypothesis. Furthermore the author [5] (in 1999)   started the 

novel idea of soft set as another scientific instrument for managing instabilities. 

Soft set theory is free of the troubles display in these theories. This lauds that the 

soft systems give an extremely broad structure with the contribution of 

parameters. Therefore, researches work on soft set theory and its applications in 

various fields are progressing rabidly. Later, Maji et al. [17] presented some new 

definitions on soft sets such as "subset soft set", "the complement of a soft set" 

and discussed in detail the applications of soft set theory in the field of the  

decision making problems (see [16]). In this part of our introduction, it beneficial 

address some important well known results from the literature which are needed 

for our purposes and we start with Chen et al. [3] introduced a new definition of  
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soft parameterizations reduction. Pei and Miao in [7] discussed the relationship 

between soft sets and information systems. In [10] It was classified families of 

soft set There are four types of families of this theory every family is different 

from other in some adjectives and properties and correspond to other Molodtsov 

[5], first identified the first type of soft set , later the second family introduced by 

[15]. In  [9] introduced the third family of soft set called central soft set. The last 

family of the families of soft set theory are introduced by [8]. We denoted 

by𝑆4(𝑋). In addition has been defined of three types of the soft points [14], [6], 

[19]. Recently, in [19] introduced the notion of soft topological spaces which are 

defined over an initial universe with a fixed set of parameters. They also studied 

some of basic concepts of soft topological spaces. Later, in [1] , [14], [20] 

continued to study the properties of soft topological spaces. They got many 

important results in soft topological spaces. The notion of soft ideal is initiated for 

the first time by Kandil et al. [2]. They also introduced the concept of soft local 

function. In this paper we provide three definitions of local functions by types of 

soft points and study the most important properties and results. The idea of local 

function is defined and studied by [4] where there is a very large constellation of 

researchers who have studied this definition and associate it with ideal and 

provide a definition ideal topological space and study it closely. It was also a 

special case study of local function and the definition of the separation axioms 

and some properties in [12], also in [11] and the study of compact on this 

definition. The goal of this here is to the local function and defines three different 

types of the local function in soft ideal topological space. This enables us to pick 

up some new properties which addressed on section 3.  

 

2. Preliminaries 
 

Let 𝑋 be an initial universe set and 𝐸𝑋 be a collection of all possible 

parameters with respect to 𝑋, where parameters are the characteristics or 

properties of objects in 𝑋. Let P(𝑋) denote the power set of 𝑋, and let 𝐴 ⊂ 𝐸𝑋. 

And The family of all soft sets denoted by 𝑆(𝑋). 

 

Definition 2.1 :[5] 

A pair (𝐹, 𝐴) denoted by 𝐹𝐴 is called a soft set over X, where F is a 

mapping given by F: A → P(X). In other words, a soft set over X is a 

parameterized family of subsets of the universe X. For a particular e ∈ A, F(e) 

may be considered the set of 𝑒 −approximate elements of the soft set (F,A) and 

if𝑒 ∉ 𝐴, then 𝐹(𝑒) = Φ  

 i.e. 𝐹𝐴 = {𝐹(𝑒): 𝑒 ∈ 𝐴 ⊂ 𝐸𝑋 , 𝐹: 𝐴 ⟶ 𝑃(𝑋)}.  

 

Definition 2.2 : [14], [6], [1] 

There are three types of the soft points in�̃�𝐴. Let𝐹𝐴 ∈ 𝑆4(𝑋), then  

1- 𝐹𝐴 is called a soft point in�̃�𝐴 denoted by ℱ𝑒, where  

ℱ𝑒(𝜀) = {
𝐹(𝑒) ≠ Φ  if ε = e
Φ                  if ε ≠ e

   for all 𝑒 ∈ 𝐴 .  
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2- 𝐹𝐴 is called a soft point in�̃�𝐴 denoted by ℱ𝑥, where 

 ℱ𝑥 = {(𝑒, {𝑥}): 𝑒 ∈ 𝐴} .  

 

3- 𝐹𝐴 is called a soft point in�̃�𝐴 denoted by ℱ𝑒
𝑥, where 

        𝐹(𝜀) = {
{𝑥}          𝑖𝑓 𝜀 = 𝑒

Φ      𝑖𝑓  𝜀 ∈ 𝐴 ∖ {𝑒}
    .  

 

Proposition 2.3:[18] 

The union of any collection of soft points can be considered as a soft set 

and every soft set can be expressed as union of all soft points belonging to it. i.e.  

𝐹𝐴 = ⋃ℱ𝑒
𝑥∈̃𝐹𝐴

ℱ𝑒
𝑥. 

For more properties on the soft set theory about the fourth family 𝑆4(𝑋) (see 

[17][13][6][8][14]) 

 

Definition 2.4: [6],[19] 

 Let �̃� be the collection of soft sets over X, then �̃� is said to be a soft 

topology on X if 

 

1- Φ̃𝐴, �̃�𝐴 belong to �̃� 

2- The union of any number of soft sets in �̃� belongs to �̃� 

3- The intersection of any two soft sets in �̃� belongs to �̃�. 

The triplet (�̃�𝐴, �̃�, 𝐴) is called a soft topological space over X. A soft set 𝐹𝐴 over 𝑋 

is said to be closed soft set in 𝑋, if its relative complement 𝐹𝐴
𝑐̃ is an open soft set. 

For more properties and on soft topology space (see [6][14][19][18][20])   

 

Definition 2.5: [4]. A non-empty collection I of subsets of a set X is called an 

ideal on X, if it satisfies the following conditions 

1- 𝐴 ∈ 𝐼 and 𝐵 ∈ 𝐼 then  𝐴 ∪ 𝐵 ∈ 𝐼 

2- 𝐴 ∈ 𝐼 and 𝐵 ⊆ 𝐴 then 𝐵 ∈ 𝐼 

i.e. I is closed under finite unions and subsets. 

 

Definition 2.6: [2] 

 Let 𝐼𝐴 be a non-null collection of soft sets over a universe X with the same 

set of parameters 𝐴. Then 𝐼𝐴 ∈  𝑆4(𝑋) is called a soft ideal on X with the same set 

𝐴 if  

1- 𝐹𝐴 ∈̃ 𝐼𝐴 and 𝐺𝐴 ∈̃ 𝐼𝐴 then 𝐹𝐴 ∪̃ 𝐺𝐴 ∈̃ 𝐼𝐴, 

2- 𝐹𝐴 ∈̃ 𝐼𝐴 and 𝐹𝐴 ⊆̃ 𝐺𝐴 then 𝐺𝐴 ∈̃ 𝐼𝐴 

i.e.  𝐼𝐴 is closed under finite soft unions and soft subsets 

 

3. Local function in soft ideal topological space  
 

 The concept of local function on ideal topological spaces is a test of all 

point's spaces whether if the conditions are hold. So when the definition of local  
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function on soft ideal topological spaces for any soft set must be taken in 

consideration, that there are three types of soft points.  These soft points are the 

idea her. So there are three types of partition of soft space (�̃�𝐴). These partition 

are based on follows  

 

1- The partition of �̃�𝐴 with respect to soft points of the types ℱ𝑒
𝑥 is of the 

form �̃�𝑒 = (𝑒, ⋃𝑥∈𝑋ℱ𝑒
𝑥). 

2- The partition of �̃�𝐴 with respect to soft points of the types ℱ𝑒 is of the form 

�̃�𝑒 = (𝑒,∪ 𝑃∗(𝑋)) where𝑃∗(𝑋) = 𝑃(𝑋) ∖ {Φ, 𝑋}.  

3- The partition of �̃�𝐴 with respect to soft points of the types ℱ𝑥 is of the form 

�̃�𝐴 = (⋃𝑥∈𝑋ℱ𝑥). 

 

In this section so on the basis of partition different of the soft spaces (�̃�𝐴) we will 

provide three types of the definition of local function in soft ideal topological 

space. And we will show later that these definitions of different among them 

through the examples. 

 

Definition 3.1: 

Let (�̃�, �̃�, 𝐴) be a soft topological space and 𝐼𝐴 be a soft ideal over X with the same 

set of parameters 𝐴 and 𝐹𝐴 ∈ 𝑆4(𝑋)  then the soft local functions of a soft set 𝐹𝐴 

with respect to 𝐼𝐴 and �̃� define as follows: 

 

1- 𝐹1𝐴
∗ (𝐼𝐴, �̃�) or 𝐹1𝐴

∗  = ⋃̃{ ℱ𝑒
𝑥 ∈ �̃�𝑒 ∶ 𝑈𝐴 ∩̃ 𝐹𝐴 ∉̃ 𝐼𝐴 , ∀ 𝑈𝐴 ∈ �̃�( ℱ𝑒

𝑥)}  

2- 𝐹2𝐴
∗ (𝐼𝐴, �̃�) or 𝐹2𝐴

∗  = ⋃̃{ℱ𝑥 ∈ �̃�𝐴 ∶ 𝑈𝐴 ∩̃ 𝐹𝐴 ∉̃ 𝐼𝐴 , ∀ 𝑈𝐴 ∈ �̃�(ℱ𝑒)}  

3- 𝐹3𝐴
∗ (𝐼𝐴, �̃�) or 𝐹3𝐴

∗  = ⋃̃{ℱ𝑒 ∈ 𝑃∗(𝑋) ∶ 𝑈𝐴 ∩̃ 𝐹𝐴 ∉̃ 𝐼𝐴 , ∀ 𝑈𝐴 ∈ �̃�(ℱ𝑥)} 

where 𝑃∗(𝑋) = 𝑃(𝑋) ∖ {Φ, 𝑋}.              

Where 𝑈𝐴 is a �̃� −open soft set containing ℱ𝑒
𝑥 , ℱ𝑥, ℱ𝑒 respectively. 

 

Example 3.2:  

Let𝑋 = {ℎ1, ℎ2, ℎ3}, 𝐴 ⊂ 𝐸 = {𝑒1, 𝑒2} and �̃� = {Φ̃𝐴, �̃�𝐴, 𝐹1𝐴, 𝐹2𝐴, 𝐹3𝐴, 𝐹4𝐴} where 

𝐹1𝐴 = {(𝑒1,{ℎ1}), ((𝑒2,{ℎ1, ℎ3})} 

𝐹2𝐴 = {(𝑒1,{ℎ2, ℎ3}), ((𝑒2,{ℎ3})}, 𝐹3𝐴 = {(𝑒1,Φ), ((𝑒2,{ℎ3})}  

𝐹4𝐴 = {(𝑒1,𝑋), ((𝑒2,{ℎ1, ℎ3})} , Then (𝑋, �̃�, 𝐴) be a soft topological space over 𝑋. 

Let𝐼𝐴 = {Φ̃𝐴, 𝐽1𝐴, 𝐽2𝐴, 𝐽3𝐴} be a soft ideal on 𝑋, where 

𝐽1𝐴 = {(𝑒1,Φ), ((𝑒2,{ℎ2})} , 𝐽2𝐴 = {(𝑒1,{ℎ1}), ((𝑒2,Φ)}  

𝐽3𝐴 = {(𝑒1,{ℎ1}), ((𝑒2,{ℎ2})} . And let 𝐻𝐴 be a soft set over 𝑋 such that𝐻(𝑒1) =
{ℎ1, ℎ3}, 𝐻(𝑒2) = {ℎ2}. Then because of the different type of soft points, we note  

𝐻1𝐴
∗ = {(𝑒1,{ℎ2}), ((𝑒2,{ℎ2})} , 

𝐻2𝐴
∗ = {(𝑒1,{ℎ2, ℎ3}), ((𝑒2,{ℎ2, ℎ3})} . 𝐻3𝐴

∗ = �̃�𝐴 , 
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Theorem3.3:  

 Let 𝐼1𝐴 and 𝐼2𝐴 be any two soft ideals with the same set of parameters 𝐴 ⊂ 𝐸 

on a soft topological space(�̃�𝐴, �̃�, 𝐴). Let  𝐹𝐴,𝐺𝐴 ∈ 𝑆4(𝑋). Then 

1- (Φ̃𝐴)
∗

= Φ̃𝐴 

2- 𝐹𝐴 ⊆̃ 𝐺𝐴 then 𝐹𝐴
∗ ⊆̃ 𝐺𝐴

∗ 

3- 𝐼1𝐴 ⊆̃ 𝐼2𝐴 then 𝐹𝐴
∗(𝐼2𝐴) ⊆̃ 𝐹𝐴

∗(𝐼1𝐴) 

4- 𝐹𝐴
∗ ⊆̃ 𝑐𝑙(𝐹𝐴) 

5- 𝐹𝐴
∗ is �̃� −closed soft set  

6- (𝐹𝐴
∗)∗ ⊆̃ 𝐹𝐴

∗ 

7- (𝐹𝐴 ∪̃ 𝐺𝐴)∗ = 𝐹𝐴
∗ ∪̃ 𝐺𝐴

∗ 

8- ⋃̃𝑖(𝐹𝐴
∗) = (⋃̃𝑖𝐹𝐴)

∗
 

9- (𝐹𝐴 ∩̃ 𝐺𝐴)∗ ⊆̃ 𝐹𝐴
∗ ∩̃ 𝐺𝐴

∗ 

10- 𝐹𝐴
∗ ∖̃ 𝐺𝐴

∗ = (𝐹𝐴 ∖̃ 𝐺𝐴)
∗

∖̃ 𝐺𝐴
∗ ⊆̃ (𝐹𝐴 ∖̃ 𝐺𝐴)

∗
 

11- If 𝐺𝐴 ∈ �̃� then 𝐺𝐴 ∩̃ 𝐹𝐴
∗ = 𝐺𝐴 ∩̃ (𝐺𝐴 ∩̃ 𝐹𝐴)∗ ⊆̃ (𝐺𝐴 ∩̃ 𝐹𝐴)∗, 

12- If 𝐽𝐴 ∈ 𝐼1𝐴 then (𝐹𝐴 ∪̃ 𝐽𝐴)∗ = 𝐹𝐴
∗ = (𝐹𝐴 ∖̃ 𝐽𝐴)

∗
 

13- ∀ 𝐽𝐴 ∈ 𝐼1𝐴 then 𝐽𝐴
∗ = Φ̃𝐴 

14- (𝐹𝐴 ∖̃ 𝐹𝐴
∗) ∩̃ (𝐹𝐴 ∖̃ 𝐹𝐴

∗)
∗

= Φ̃𝐴 

 

Proof: 

From (1) in to (12) immediate by definition and soft set theory, now we prove 

only (13) and (14) 

 

13-  Let 𝐽𝐴 ∈ 𝐼𝐴 and if possible that ℱ𝑒
𝑥 ∈̃ 𝐽𝐴

∗  then there exist 𝑈𝐴 ∈̃ �̃�(ℱ𝑒
𝑥) such 

that 𝑈𝐴 ∩̃ 𝐽𝐴 ∉̃ 𝐼𝐴 then 𝐽𝐴 ∉̃ 𝐼𝐴 which contradiction, thus 𝐽𝐴
∗ = Φ̃𝐴 for all 

𝐽𝐴 ∈̃ 𝐼𝐴 

14-  Assume that (𝐹𝐴 ∖̃ 𝐹𝐴
∗) ∩̃ (𝐹𝐴 ∖̃ 𝐹𝐴

∗)
∗

≠ Φ̃𝐴 , then there exist 

    ℱ𝑒
𝑥 ∈̃ (𝐹𝐴 ∖̃ 𝐹𝐴

∗) ∩̃ (𝐹𝐴 ∖̃ 𝐹𝐴
∗)

∗
 , which implies that there exist 𝑈𝐴 ∈̃ �̃�(ℱ𝑒

𝑥) 

such that 𝑈𝐴 ∩̃ 𝐹𝐴 ∈̃ 𝐼𝐴 … … . . (1) 

      

Now, since   ℱ𝑒
𝑥 ∈̃ (𝐹𝐴 ∖̃ 𝐹𝐴

∗)
∗
 so for all 𝑉𝐴 ∈̃ �̃�(ℱ𝑒

𝑥)        

      

         Then 𝑉𝐴 ∩̃ 𝐹𝐴 ∉̃ 𝐼𝐴, thus 𝑈𝐴 ∩̃ 𝐹𝐴 ∉̃ 𝐼𝐴 which contradiction with (1) 

          So (𝐹𝐴 ∖̃ 𝐹𝐴
∗) ∩̃ (𝐹𝐴 ∖̃ 𝐹𝐴

∗)
∗

= Φ̃𝐴 

 

Theorem3.4:  

Let (�̃�𝐴, �̃�, 𝐴) be a soft topological space and 𝐼𝐴be a soft ideal over 𝑋 with the 

same set of parameters 𝐴. And 𝐹𝐴 ∈ 𝑆4(𝑋), then for any 𝑈𝐴 is a �̃� −open soft set 

1- 𝑈𝐴 ∩̃ 𝐹𝐴
∗ ⊂̃ (𝑈𝐴 ∩̃ 𝐹𝐴)∗ 

2- 𝑈𝐴 ∩̃ 𝑐𝑙∗(𝐹𝐴) ⊂̃ 𝑐𝑙∗(𝑈𝐴 ∩̃ 𝐹𝐴)   

3- (𝑐𝑙∗(𝐹𝐴))∗ = 𝐹𝐴
∗ 

4- If 𝐹𝐴 ⊂̃ 𝐹𝐴
∗, then 𝐹𝐴

∗ = 𝑐𝑙(𝐹𝐴
∗) = 𝑐𝑙(𝐹𝐴) = 𝑐𝑙∗(𝐹𝐴)  
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Proof: 

(1)// Let ℱ𝑒
𝑥 ∈̃ 𝑈𝐴 ∩̃ 𝐹𝐴

∗, then we get  𝑉𝐴 ∩̃ 𝐹𝐴 ∉̃ 𝐼𝐴, ∀ 𝑉𝐴 ∈ 𝜏(ℱ𝑒
𝑥)………(1) 

 Assume that ℱ𝑒
𝑥 ∉̃ (𝑈𝐴 ∩̃ 𝐹𝐴)∗ then there exist 𝑊𝐴 ∈ �̃�(ℱ𝑒

𝑥) ∋
(𝑈𝐴 ∩̃ 𝐹𝐴) ∩̃ 𝑊𝐴 ∈̃ 𝐼𝐴 so ℱ𝑒

𝑥 ∉̃ 𝐹𝐴
∗ which contradiction with (1), then 

ℱ𝑒
𝑥 ∈̃ (𝑈𝐴 ∩̃ 𝐹𝐴)∗ hence 𝑈𝐴 ∩̃ 𝐹𝐴

∗ ⊂̃ (𝑈𝐴 ∩̃ 𝐹𝐴)∗ 

(2)(3) and (4) immediate by definition (3.1) and theorem (3.3) 

 

Theorem 3.5:  

 Let (�̃�𝐴, �̃�, 𝐴) be a soft topological space and 𝐼𝐴 be a soft ideal over 𝑋 with 

the same set of parameters 𝐴. Then the following statements are equivalent  

1- �̃� ∩̃ 𝐼𝐴 = Φ̃𝐴 

2- If 𝐽𝐴 ∈̃ 𝐼𝐴, then 𝐼𝑛𝑡(𝐽𝐴) = Φ̃𝐴 

3- For any open soft set 𝐺𝐴,then  𝐺𝐴 ⊂̃ 𝐺𝐴
∗ 

4- �̃�𝐴 = �̃�𝑨
∗ 

Proof: 

 

(1) ⟹ (2)  
 

If possible 𝐼𝑛𝑡(𝐽𝐴) ≠ Φ̃𝐴 so ℱ𝑒
𝑥 ∈̃ 𝐼𝑛𝑡(𝐽𝐴)which implies that   �̃� ∩̃ 𝐼𝐴 ≠ Φ̃𝐴 which 

contradiction with (1). Hence 𝐼𝑛𝑡(𝐽𝐴) = Φ̃𝐴 

 

(2) ⟹ (3)  

 

Assume that ℱ𝑒
𝑥 ∈̃ 𝐺𝐴 and ℱ𝑒

𝑥 ∉̃ 𝐺𝐴
∗, then there exist 𝑈𝐴 ∈̃ �̃�(ℱ𝑒

𝑥) such that 

𝑈𝐴 ∩̃ 𝐺𝐴 ∈̃ 𝐼𝐴 , but ℱ𝑒
𝑥 ∈̃ 𝑈𝐴 ∩̃ 𝐺𝐴 = 𝐼𝑛𝑡(𝑈𝐴 ∩̃ 𝐺𝐴) which contradiction with (1), 

thus 𝐺𝐴 ⊂̃ 𝐺𝐴
∗  

 

(3) ⟹ (4)  
 

Since �̃�𝐴
∗ ⊂̃ �̃�𝐴, by (3) we get �̃�𝐴 ⊂̃ �̃�𝐴

∗, thus �̃�𝐴 =̃ �̃�𝐴
∗. 

 

(4) ⟹ (1)  
 

If possible Φ̃𝐴 ≠ 𝑈𝐴 ∈̃ �̃� ∩̃ 𝐼𝐴 and ℱ𝑒
𝑥 ∈̃ 𝑈𝐴 but 𝑈𝐴 ∩̃ �̃�𝐴 = 𝑈𝐴 ∈̃ 𝐼𝐴, then 

ℱ𝑒
𝑥 ∉̃ �̃�𝐴

∗ = �̃�𝐴 which contradiction. Thus �̃� ∩̃ 𝐼𝐴 = Φ̃𝐴. 

 

Theorem 3.6:  

    Let (�̃�𝐴, �̃�, 𝐴) be a soft topological space and 𝐼𝐴 be a soft ideal over 𝑋 with 

the same set of parameters 𝐴. Then the following statements are equivalent 

1. For every 𝐹𝐴 ∈ 𝑆4(𝑋) and 𝐹𝐴 ∩̃ 𝐹𝐴
∗ = Φ̃𝐴 , then 𝐹𝐴

∗ = Φ̃𝐴 

2. For every 𝐹𝐴 ∈ 𝑆4(𝑋),  (𝐹𝐴 ∖̃ 𝐹𝐴
∗)

∗
= Φ̃𝐴 
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3. For every 𝐹𝐴 ∈ 𝑆4(𝑋), (𝐹𝐴 ∩̃ 𝐹𝐴
∗)∗ = 𝐹𝐴

∗  

Proof:  
 

(1) ⟹ (2)  

 

Put 𝐺𝐴 = 𝐹𝐴 ∖̃ 𝐹𝐴
∗, then we get that 𝐺𝐴 ∩̃ 𝐺𝐴

∗ = Φ̃𝐴 so by (1) 

 𝐺𝐴
∗ = (𝐹𝐴 ∖̃ 𝐹𝐴

∗)
∗

= Φ̃𝐴  

 (2) ⟹ (3) 

Let 𝐹𝐴 ∈ 𝑆4(𝑋), we have 𝐹𝐴 = (𝐹𝐴 ∖̃ 𝐹𝐴
∗) ∪̃ (𝐹𝐴 ∩̃ 𝐹𝐴

∗), Thus 

𝐹𝐴
∗ = (𝐹𝐴 ∖̃ 𝐹𝐴

∗)
∗

∪̃ (𝐹𝐴 ∩̃ 𝐹𝐴
∗)∗, now by (2) (𝐹𝐴 ∖̃ 𝐹𝐴

∗)
∗

= Φ̃𝐴. Hence 𝐹𝐴
∗ =

(𝐹𝐴 ∩̃ 𝐹𝐴
∗)∗  

 

(3) ⟹ (1)  

Let 𝐹𝐴 ∈ 𝑆4(𝑋) and 𝐹𝐴 ∩̃ 𝐹𝐴
∗ = Φ̃𝐴 by (3) (𝐹𝐴 ∩̃ 𝐹𝐴

∗)∗ = 𝐹𝐴
∗ . Then 𝐹𝐴

∗ = Φ̃𝐴. 

Theorem 3.7: 

Let (�̃�𝐴, 𝑡 ∗̃, 𝐴) be a 𝜏∗̃ −soft topological space and 𝐼𝐴 be a soft ideal over 𝑋 

with the same set of parameters𝐴. Then the following statements are equivalent 

1- For any soft point ℱ𝑒
𝑥 ∈̃ 𝐹𝐴

𝑑∗
 

2- For any soft point ℱ𝑒
𝑥 ∈̃ (𝐹𝐴 ∖̃ ℱ𝑒

𝑥)
∗
 

3- For any soft point ℱ𝑒
𝑥 𝑤𝑖𝑡ℎ 𝑈𝐴 ∩̃ (𝐹𝐴 ∖̃ ℱ𝑒

𝑥) ∉̃ 𝐼𝐴 ∀ 𝑈𝐴 ∈̃ �̃�(ℱ𝑒
𝑥). Where 

𝐹𝐴
𝑑∗

is 𝜏 ∗̃ −derived of soft set 𝐹𝐴. 

Proof:  

 

(1) ⇔ (2)  

  

Let ℱ𝑒
𝑥 ∈̃ 𝐹𝐴

𝑑∗
 iff  ℱ𝑒

𝑥 ∈̃ 𝑐𝑙∗(𝐹𝐴 ∖̃ ℱ𝑒
𝑥) iff ℱe

𝑥 ∈̃ [(𝐹𝐴 ∖̃ ℱ𝑒
𝑥) ∪̃ (𝐹𝐴 ∖̃ ℱ𝑒

𝑥)∗] iff  

ℱe
𝑥 ∈̃ (𝐹𝐴 ∖̃ ℱ𝑒

𝑥)∗ 
 

(2) ⟺ (3)  

 

Immediate by definition (3.1) 

 

Theorem 3.8: 

Let (𝑋, �̃�, 𝐴)   be a soft topological space and 𝐼𝐴 be a soft ideal over X with 

the same set of parameters 𝐴, if 𝐹𝐴
𝑑∗

is the derived soft set of 𝐹𝐴 in (�̃�𝐴, 𝜏 ∗̃, 𝐴) then 

𝐹𝐴
𝑑∗

⊆̃ 𝐹𝐴
∗. 
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Proof: 

Let ℱ𝑒
𝑥 ∈̃ 𝐹𝐴

𝑑∗
 iff ℱ𝑒

𝑥 ∈̃ (𝐹𝐴 ∖̃ ℱ𝑒
𝑥)

∗
, implies that ℱ𝑒

𝑥 ∈̃ 𝐹𝐴
∗ thus 𝐹𝐴

𝑑∗
⊆̃ 𝐹𝐴

∗. 

 

Theorem 3.9: 

Let (𝑋, �̃�, 𝐴)   be a soft topological space and 𝐼𝐴 , 𝐽𝐴 be any two soft ideals 

with the same set of parameters 𝐴,  and 𝐹𝐴 ∈ 𝑆4(𝑋), then   

 

𝐹𝐴
∗(𝐼𝐴 ∨ 𝐽𝐴, �̃�) = 𝐹𝐴

∗(𝐼𝐴, 𝑡 ∗̃(𝐽𝐴) ∩̃ 𝐹𝐴
∗(𝐽𝐴, 𝑡 ∗̃(𝐼𝐴) Where 

 𝐼𝐴 ∨ 𝐽𝐴 = { 𝐼𝐴 ∪̃ 𝐽𝐴: 𝐼𝐴 ∈̃ 𝐼𝐴 𝑎𝑛𝑑 𝐽𝐴 ∈̃ 𝐽𝐴} 
 

Proof:   

 

Let ℱ𝑒
𝑥 ∉̃ 𝐹𝐴

∗(𝐼𝐴 ∨ 𝐽𝐴, �̃�) , then there exist 𝑈𝐴 ∈̃ �̃�(ℱ𝑒
𝑥) such that 𝑈𝐴 ∩̃ 𝐹𝐴 ∈̃ 𝐼𝐴 ∨ 𝐽𝐴 

so we get that  ℱ𝑒
𝑥 ∉̃ 𝐹𝐴

∗(𝐼𝐴, 𝜏∗̃(𝐽𝐴)) or ℱ𝑒
𝑥 ∉̃ 𝐹𝐴

∗(𝐽𝐴, 𝜏∗̃(𝐼𝐴))  thus 

𝐹𝐴
∗(𝐼𝐴, 𝜏∗̃(𝐽𝐴) ∩̃ 𝐹𝐴

∗(𝐽𝐴, 𝜏 ∗̃(𝐼𝐴) ⊂̃ 𝐹𝐴
∗(𝐼𝐴 ∨ 𝐽𝐴, �̃�) on other hand similarity, we get 

𝐹𝐴
∗(𝐼𝐴 ∨ 𝐽𝐴, �̃�) ⊂̃ 𝐹𝐴

∗(𝐼𝐴, 𝜏 ∗̃(𝐽𝐴) ∩̃ 𝐹𝐴
∗(𝐽𝐴, 𝜏∗̃(𝐼𝐴)  so  

𝐹𝐴
∗(𝐼𝐴 ∨ 𝐽𝐴, �̃�) = 𝐹𝐴

∗(𝐼𝐴, 𝜏 ∗̃(𝐽𝐴) ∩̃ 𝐹𝐴
∗(𝐽𝐴, 𝜏∗̃(𝐼𝐴) . 

 

Corollary 3.10:  

Let (�̃�𝐴, �̃�, 𝐴) be a soft topological space and 𝐼𝐴 be a soft ideal over 𝑋 with 

the same set of parameters 𝐴. Then 𝐹𝐴
∗(𝐼𝐴, �̃�) = 𝐹𝐴

∗(𝐼𝐴, 𝜏 ∗̃) and 

 𝜏∗̃ = 𝜏∗∗̃ . 

Theorem 3.11: 

      Let (�̃�𝐴, �̃�, 𝐴, 𝐼𝐴) be a soft ideal topological space, then the following 

statements are equivalent 

1- �̃� = 𝜏 ∗̃ 

2- 𝐹𝐴
∗ = 𝐹𝐴

𝑑 

Proof: 

 

For each 𝐹𝐴 ∈̃ 𝑆4(𝑋), we have  𝑐𝑙∗𝐹𝐴 = 𝑐𝑙 𝐹𝐴 iff 𝐹𝐴 ∪̃ 𝐹𝐴
∗ = 𝐹𝐴 ∪̃ 𝐹𝐴

𝑑 iff  𝐹𝐴
∗ = 𝐹𝐴

𝑑. 

 

Theorem 3.12:   

Let (�̃�𝐴, �̃�, 𝐴, 𝐼𝑓) be a soft ideal topological space, if for each 𝑥 ∈ 𝑋 

and 𝑒 ∈ 𝐴, if  ℱ𝑒
𝑥 is soft closed set, then 𝐹𝐴

∗(𝐼𝑓 , �̃�) = 𝐹𝐴
𝑑 for all 𝐹𝐴 ∈̃ 𝑆4(𝑋). 

 

Proof:   

 

Let ℱ𝑒
𝑥 is soft closed set for all 𝑥 ∈ 𝑋 and 𝑒 ∈ 𝐴  then the union of finite soft 

closed sets is soft closed, now we want to prove 𝐹𝐴
𝑑 ⊂̃ 𝐹𝐴

∗(𝐼𝑓 , �̃�) , let ℱ𝑒
𝑥 ∈̃ 𝐹𝐴

𝑑 then  
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for all 𝑈𝐴 ∈̃ �̃�(ℱ𝑒
𝑥) such that 𝑈𝐴 ∩̃ (𝐹𝐴 ∖̃ ℱ𝑒

𝑥) ≠ Φ̃𝐴 if possible 𝑈𝐴 ∩̃ (𝐹𝐴 ∖̃ ℱ𝑒
𝑥) =

{ℱ𝑒1

𝑥1 , ℱ𝑒2

𝑥2 , … , ℱ𝑒𝑛

𝑥𝑛} =∪̃𝑖=1
𝑛 {ℱ𝑒𝑖

𝑥𝑖} is closed soft set  

 

Thus  

(𝑈𝐴 ∩̃ (𝐹𝐴 ∖̃ ℱ𝑒
𝑥))

𝑐̃

= (∪̃𝑖=1
𝑛 {ℱ𝑒𝑖

𝑥𝑖})
𝑐̃
 is soft open set and  ℱ𝑒

𝑥 ∈̃ (∪̃𝑖=1
𝑛 {ℱ𝑒𝑖

𝑥𝑖})
𝑐̃
  

but  (∪̃𝑖=1
𝑛 {ℱ𝑒𝑖

𝑥𝑖})
𝑐̃

∩̃ 𝑈𝐴 ∩̃ (𝐹𝐴 ∖̃ ℱ𝑒
𝑥) = Φ̃𝐴 which contradiction ,thus 

𝑈𝐴 ∩̃ (𝐹𝐴 ∖̃ ℱ𝑒
𝑥) =  𝑖𝑛𝑓𝑖𝑛𝑖𝑡𝑒 , then 𝑈𝐴 ∩̃ (𝐹𝐴 ∖̃ ℱ𝑒

𝑥) ∉̃ 𝐼𝑓 ,then ℱ𝑒
𝑥 ∈̃ 𝐹𝐴

∗(𝐼𝑓 , �̃�) so 

𝐹𝐴
𝑑 ⊂̃ 𝐹𝐴

∗(𝐼𝑓 , �̃�) … … …  (1) 

Now we want to prove 𝐹𝐴
∗(𝐼𝑓 , �̃�) ⊂̃ 𝐹𝐴

𝑑 by Note 25 part   (1) 𝐹𝐴
∗(𝐼𝑓 , �̃�) = 𝐹𝐴

𝑑∗
(𝐼𝑓 , �̃�), 

and by corollary 22 part (1) 𝐹𝐴
𝑑∗

(𝐼𝑓 , �̃�) ⊆̃ 𝐹𝐴
𝑑 , then we get 

𝐹𝐴
∗(𝐼𝑓 , �̃�) ⊆̃ 𝐹𝐴

𝑑 … … … (2) , then by (1) and (2) we get  𝐹𝐴
∗(𝐼𝑓 , �̃�) = 𝐹𝐴

𝑑 for all 

𝐹𝐴 ∈̃ 𝑆4(𝑋). 

 

Note 3.13: 

Let (�̃�𝐴, �̃�, 𝐴)   be a soft topological space. Then the following statements are 

hold   

1- 𝐹𝐴
∗(𝐼𝑓 , �̃�) = 𝐹𝐴

𝑑∗
(𝐼𝑓 , �̃�) 

2-  If 𝐴 is finite set of parameters of the universe set 𝑋, then (�̃�𝐴, 𝜏 ∗̃
(𝐼𝑓), 𝐴) is 

soft 𝑇1 − 𝑠𝑝𝑎𝑐𝑒. 

 

Proof: 

(1)// by theorem (3.8) we have 𝐹𝐴
𝑑∗

(𝐼𝑓 , �̃�) ⊂̃ 𝐹𝐴
∗(𝐼𝑓 , �̃�) … . (1)   Let ℱ𝑒

𝑥 ∈̃ 𝐹𝐴
∗(𝐼𝑓 , �̃�) 

then 𝑈𝐴 ∩̃ 𝐹𝐴 ∉̃ 𝐼𝑓 for all 𝑈𝐴 ∈̃ �̃�(ℱ𝑒
𝑥) then 𝑈𝐴 ∩̃ 𝐹𝐴 is infinite, 

then  𝑈𝐴 ∩̃ (𝐹𝐴 ∖̃ ℱ𝑒
𝑥) ∉̃ 𝐼𝑓 thus ℱ𝑒

𝑥 ∈̃ 𝐹𝐴
𝑑∗

(𝐼𝑓 , �̃�)  hence  

𝐹𝐴
∗(𝐼𝑓 , �̃�) ⊂̃ 𝐹𝐴

𝑑∗
(𝐼𝑓 , �̃�) … … … . . (2) from (1)and (2) we get 𝐹𝐴

∗(𝐼𝑓 , �̃�) = 𝐹𝐴
𝑑∗

(𝐼𝑓 , �̃�) 

(2)// By theorem[11] we must prove every soft point ℱ𝑒
𝑥 is closed soft set in 

𝜏∗̃(𝐼𝑓).  Since 𝐴 is finite then ℱ𝑒
𝑥 is finite, so ℱ𝑒

𝑥 ∈̃ 𝐼𝑓 , and (ℱ𝑒
𝑥)∗ = Φ̃𝐴 but 

𝑐𝑙∗(ℱ𝑒
𝑥) = (ℱ𝑒

𝑥) ∪̃ (ℱ𝑒
𝑥)∗=(ℱ𝑒

𝑥) ∪̃ Φ̃𝐴 = (ℱ𝑒
𝑥), so we get that ℱ𝑒

𝑥 is 𝜏 ∗̃ −closed 

soft set. Therefore (�̃�𝐴, 𝜏∗̃
(𝐼𝑓), 𝐴) is soft 𝑇1 − 𝑠𝑝𝑎𝑐𝑒.   
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