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Abstract: Molodstov introduced the concept of soft set as a completely new Mathematical tool with adequate parameterization 

for dealing with uncertainties. In a soft topological space with the soft ideal 𝐼 is defined as i) 𝐹𝐸 ∈ 𝐼 and 𝐺𝐸 ∈ 𝐼 ⇒ 𝐹𝐸 ∪̃ 𝐺𝐸 ∈
𝐼, ii) 𝐹𝐸 ∈ 𝐼 and 𝐺𝐸 ⊆̃ 𝐹𝐸 ⇒ 

𝐺𝐸 ∈ 𝐼 and it is denoted by (𝑋, 𝜏, 𝐸, 𝐼).  We have already defined Pre 𝐼 generalized closed soft set as a soft set and it satisfies 

(𝑃𝐼𝑆𝐶𝑙 (𝐹𝐸))\𝐺𝐸 ∈ 𝐼 whenever 𝐹𝐸 ⊆̃ 𝐺𝐸 and 𝐺𝐸 is pre 𝐼 open soft set and also studied its local properties. In this paper, we 

introduce the concept of pre 𝐼𝑔 connected soft  set  

in the soft topological spaces with respect to an soft ideal. . 
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1. Introduction  

In topology, connectedness is used to refer to various properties meaning in some sense, “all one piece”. When 

a mathematical object has such a property, we say, it is connected; otherwise it is disconnected. Connectivity 

occupies very important place in topology.  

In 2003 Shi- Zhong Bai [11] introduced P-connectedness. In 2011 R. Santhi and D. Jayanthi [8] introduced 

semi-pre connectedness in intuitionistic fuzzy topological spaces. In 2012 E.Peyhan, B.Samadi and A.Tayebi [7] 

introduced soft connectedness in soft topological spaces. In the same year, J.Mahanta and  P.K.Das [5] introduced 

soft semi connectedness in soft topological spaces. In 2013 Deniz Tokat and Ismail Osmanoglu [2] introduced 

soft connectedness on multi soft topology. In 2014 B. Shanthi Gowri and Gnanambal Illango [10] used connected 

sets in Medical Image segmentation.  In 2020 Benchali, Patil and Dodamani [1 ] investigated the properties of 

soft  𝛽 connected spaces in soft topological spaces. 

In this paper, we have introduced the concept of pre 𝐼𝑔  separated soft set, pre 𝐼𝑔 connected soft set and 

discussed their properties in the soft topological spaces with respect to an soft ideal.  

2. Preliminaries: 

 In this section, we present the basic definitions and results of soft set theory,  soft topological space via soft 

ideal which will be needed in the sequel. 

Definition 2.1 [6]   Let 𝑋 be an initial universe and 𝐸 be a set of parameters. Let 𝑃(𝑋) denote the power set 

of 𝑋 and 𝐴 be a non-empty subset of  𝐸. 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, the soft set over 𝑋, is a parameterized family of subsets of the 

universe   𝑋. For 𝑒 ∈ 𝐴, 𝐹(𝑒) may be considered as the set of 𝑒-approximate elements of the soft set 𝐹𝐴 and if  

𝑒 ∉ 𝐴, then 𝐹(𝑒) = 𝜙 

 i.e.  𝐹𝐴 = {(𝑒, 𝐹(𝑒)): 𝑒 ∈ 𝐴 ⊆ 𝐸, 𝐹: 𝐴 → 𝑃(𝑋)}.  
Definition 2.2 [9]   Let 𝜏 be a collection of soft sets over a universe 𝑋 with a fixed set of parameters  𝐸, then 

𝜏 ⊆ 𝑆𝑆(𝑋)𝐸 is called a soft topology on 𝑋 if  i. �̃�, �̃� ∈ 𝜏, ii. the union of any number of soft sets in 𝜏 belongs to 

𝜏, iii. the intersection of any two soft sets in 𝜏 belongs to 𝜏. 

The triplet (𝑋, 𝜏, 𝐸) is called a soft topological space over 𝑋.  

Definition 2.3  [3]   Let 𝐼 be a non-null collection of soft sets over a universe 𝑋 with a fixed set of parameters 

𝐸, then 𝐼 ⊆ 𝑆𝑆(𝑋)𝐸 is called a soft ideal on 𝑋 with a fixed set 𝐸 if 𝐹𝐸 ∈ 𝐼 and 𝐺𝐸 ∈ 𝐼  ⇒ 𝐹𝐸  ∪̃ 𝐺𝐸  ∈ 𝐼,  

𝐹𝐸 ∈ 𝐼 and 𝐺𝐸 ⊆̃ 𝐹𝐸 ⇒ 𝐺𝐸 ∈ 𝐼,   

Definition 2.4 [3] Let  (𝑋, 𝜏, 𝐸) be a soft topological space and  𝐼  be a soft ideal over 𝑋 with the same set of 

parameters  𝐸. Then (𝐹𝐸)∗(𝐼, 𝜏) =∪̃ {𝑥𝑒 ∈ �̃�: 𝑂𝑥𝑒
∩ ̃ 𝐹𝐸  ∉̃ 𝐼 ∀ 𝑂𝑥𝑒

 ∈ 𝜏} is called the soft local function of 𝐹𝐸 

with  respect to 𝐼 and 𝜏, where 𝑂𝑥𝑒
 is a 𝜏-open soft set containing 𝑥𝑒 . 
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Theorem 2.5 [4] Let (𝑋, 𝜏, 𝐸)  be a soft topological space and 𝐼   be a soft ideal over 

 𝑋 with the same set of   parameters  𝐸. Then the soft closure operator 

 𝑐𝑙∗: 𝑆𝑆(𝑋)𝐸 → 𝑆𝑆(𝑋)𝐸  defined by  𝑐𝑙∗(𝐹𝐸) = (𝐹𝐸) ∪̃ (𝐹𝐸)∗ satisfies  Kuratowski’s  axioms. 

Definition 2.6 [4] Let (𝑋, 𝜏, 𝐸, 𝐼) be a soft topological space with soft ideal and  𝐹𝐸 ∈̃ 𝑆𝑆(𝑋)𝐸. Then  𝐹𝐸 is 

called 𝐼-open soft if  𝐹𝐸 ⊆̃ 𝑖𝑛𝑡 ((𝐹𝐸)∗(𝐼, 𝜏)). 
We denote the set of all 𝐼-open soft sets by  𝐼𝑂𝑆(𝑋). 

Definition 2.7 [4]   Let (𝑋, 𝜏, 𝐸, 𝐼) be a soft topological space with soft ideal and  𝐹𝐸 ∈̃ 𝑆𝑆(𝑋)𝐸 . A soft set 𝐹𝐸is 

said to be pre 𝐼-open soft sets over 𝑋 if  𝐹𝐸 ⊆̃ 𝑖𝑛𝑡(𝑐𝑙∗(𝐹𝐸)). We denote the set of all pre 𝐼-open soft sets by 

𝑃𝐼𝑂𝑆(𝑋). The complement of   pre 𝐼-open soft set   is   pre 𝐼 closed soft sets. 

Definition 2.8 [4] Let (𝑋, 𝜏, 𝐸, 𝐼) be a soft topological space over X and  𝐹𝐸 ∈̃ 𝑆𝑆(𝑋)𝐸. Then the Pre 𝐼 soft 

closure of   FE  denoted by  𝑃𝐼𝑆𝑐𝑙(FE) is defined  as the soft intersection  of all Pre 𝐼  closed supersets of soft set 

FE . That is 𝑃𝐼𝑆𝑐𝑙(QE) =∩̃{QE ∶ QE is Pre 𝐼 closed soft set and QE ⊇̃ FE}. 

3. Pre �̃�  Generalized Connected  Soft Set in a Soft Topological Space with Respect to an Ideal 

In this section, we introduce the concept of pre 𝐼𝑔  separated soft set, pre 𝐼𝑔 connected soft sets in a soft 

topological space with respect to an soft ideal.  Also, we discuss some of the main results based on the above 

with illustrations. 

Definition 3.1 Let (𝑋, 𝜏, 𝐸, 𝐼) be a soft ideal topological space over  𝑋 . A soft set FE is said to be pre 

𝐼 generalized  closed soft set with respect to a soft ideal 𝐼   in a soft topological space (𝑋, 𝜏, 𝐸, 𝐼)  if (𝑃𝐼𝑆𝑐𝑙(𝐹𝐸)) ∖
𝐺𝐸 ∈̃ 𝐼 whenever 𝐹𝐸 ⊆̃ 𝐺𝐸 and 𝐺𝐸  is pre 𝐼 open soft set. The set of all p𝑟𝑒 𝐼  generalized   closed soft sets over X 

is denoted by 𝑃𝐼𝑔𝐶𝑆(X). 

Definition 3.2 

 Let (𝑋, 𝜏, 𝐸, 𝐼) be a soft topological space with respect to an ideal 𝐼.  Two non empty soft disjoint soft subsets 

𝑃𝐸1
and 𝑃𝐸2

 of 𝑆𝑆(𝑋)𝐸  are called pre 𝐼𝑔 separated soft sets over 𝑋   if  𝑃𝐼𝑔𝑆𝑐𝑙(𝑃𝐸1
) ∩ ̃𝑃𝐸2

=  𝑃𝐸1 ∩ ̃𝑃𝐼𝑔𝑆𝑐𝑙(𝑃𝐸2
) =

∅. 

Definition 3.3  

A  pre 𝐼𝑔  soft separation of a soft topological space (𝑋, 𝜏, 𝐸, 𝐼) with respect to an ideal  𝐼  is a pair of pre 𝐼𝑔 

separated soft sets  𝑃𝐸1
and 𝑃𝐸2

 whose soft union is �̃�. 

Example 3.3.1 Let X={𝑥, 𝑦}, E={𝑒1, 𝑒2}, where �̃� = { (𝑒1, {𝑥, 𝑦}) , (𝑒2, {𝑥, 𝑦}) }. 

Then the soft subsets over X are  �̃�, ∅̃,  𝐹𝐸1
= {(𝑒1, {𝑥})}, 𝐹𝐸2

= {(𝑒1, {𝑦})}, 

 𝐹𝐸3
={(𝑒1,{𝑥, 𝑦})}, 𝐹𝐸4

={(𝑒2,{,𝑥})}, 𝐹𝐸5
={(𝑒2,{𝑦})}, 𝐹𝐸6

={(𝑒2,{𝑥, 𝑦})}, 

 𝐹𝐸7
={(𝑒1,{𝑥}),(𝑒2,{𝑥})}, 𝐹𝐸8

={(𝑒1,{𝑥}),(𝑒2,{ 𝑦})}, FE9
={(𝑒1,{ 𝑥}),(𝑒2,{ 𝑥, 𝑦})}, 

FE10
= {(𝑒1,{𝑦}),(𝑒2, {𝑥})}, FE11

={(𝑒1,{ 𝑦}), (𝑒2, {𝑦})}, 𝐹𝐸12
={(𝑒1,{ 𝑦}),(𝑒2, {𝑥, 𝑦})}, 

𝐹𝐸13
={(𝑒1, {𝑥, 𝑦}), (𝑒2, {𝑥})}, 𝐹𝐸14

={(𝑒1, {𝑥, 𝑦}), (𝑒2, {𝑦}). So  |𝑆𝑆(𝑋)𝐸| = 24 = 16.  

Consider the soft topological space (𝑋, 𝜏1, 𝐸, 𝐼) with respect to an ideal  𝐼    where 𝜏1 = {X̃, ∅, 𝐹𝐸7
}, 𝜏1

′ =

{∅, X̃, FE11
} , 𝐼 = {�̃�, 𝐹𝐸1

, 𝐹𝐸2
, 𝐹𝐸3

} , where  𝐹𝐸1
 , 𝐹𝐸2

 and 𝐹𝐸3
 are soft sets defined by  𝐹𝐸1

= {(𝑒1, {𝑥})} , 𝐹𝐸2
=

{(𝑒1, {𝑦})}, 𝐹𝐸3
= {(𝑒1, {𝑥, 𝑦})}. 

And𝑃𝐼𝑔𝑂𝑆(X)= {𝐹𝐸1
, 𝐹𝐸2

, 𝐹𝐸3
, 𝐹𝐸4

, 𝐹𝐸5
, 𝐹𝐸6

, 𝐹𝐸7
, 𝐹𝐸9

, 𝐹𝐸10
, 𝐹𝐸12

, 𝐹𝐸13
, 𝐹𝐸14

, ∅, �̃�}. 

𝑃𝐼𝑔𝐶𝑆(X)= {𝐹𝐸1
, 𝐹𝐸2

, 𝐹𝐸3
, 𝐹𝐸4

, 𝐹𝐸5
, 𝐹𝐸6

, 𝐹𝐸8
, 𝐹𝐸9

, 𝐹𝐸11
, 𝐹𝐸12

, ∅, �̃�}. 

Take�̃� =  𝐹𝐸3
∪̃ 𝐹𝐸6

,then  𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸3
) = {(𝑒2, {𝑥, 𝑦})} = 𝐹𝐸6

, 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸6
)  = {(𝑒1, {𝑥, 𝑦})} = 𝐹𝐸3

. We have 

𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸3
) ∩ ̃𝐹𝐸6

=  𝐹𝐸3
∩ ̃𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸6

) = ∅. Therefore  𝐹𝐸3
and 𝐹𝐸6

 are pre 𝐼𝑔  separated soft sets. Hence 𝐹𝐸3
 

and 𝐹𝐸6
 is a  pre 𝐼𝑔 soft separation of  �̃� . 

Definition 3.4 

Let (�̃�, �̃�, 𝐸) be a soft topological space (𝑋, 𝜏, 𝐸, 𝐼) with respect to an ideal  𝐼. A pre 𝐼𝑔 connected soft set over 

X is a soft set 𝐹𝐸 ∈̃ 𝑆𝑆(𝑋)𝐸   which does not have a pre 𝐼𝑔 soft separation in the soft relative topology induced on 

the soft subset 𝐹𝐸. 

Example 3.4.1 

Let X={𝑥, 𝑦}, E={𝑒1, 𝑒2}, where X̃ = { (e1, {𝑥, 𝑦}) , (e2, {𝑥, 𝑦}) }. Consider the soft 

subsets over X that are given in Example 3.3.1. Define 𝜏2 = {X̃, ∅, 𝐹𝐸1
, 𝐹𝐸3

} ,  𝜏2
′ = {∅, X̃, 𝐹𝐸6

, 𝐹𝐸12
} , 𝐼 =

{�̃�, 𝐹𝐸1
, 𝐹𝐸2

, 𝐹𝐸3
}, 𝑃𝐼𝑔𝑂𝑆(X) = {𝐹𝐸1

, 𝐹𝐸2
, 𝐹𝐸3

, 𝐹𝐸4
, 𝐹𝐸5

, 𝐹𝐸12
, 𝐹𝐸13

, 𝐹𝐸14
, ∅, �̃�}. 

  𝑃𝐼𝑔𝐶𝑆(X) = {𝐹𝐸4
, 𝐹𝐸5

, 𝐹𝐸6
, 𝐹𝐸9

, 𝐹𝐸12
, 𝐹𝐸13

, 𝐹𝐸14
, ∅, �̃�}. 

Then (𝑋, 𝜏2, 𝐸, 𝐼) is a  soft topological space  with respect to an ideal  𝐼 .  Consider the soft subset 

𝐹𝐸3
={(𝑒1, {𝑥, 𝑦})}. Then the soft relative topology induced on the soft set FE3 

is 𝜏2(𝐹𝐸3
) = {∅, 𝐹𝐸1

, 𝐹𝐸3
}. The 

collection of all pre 𝐼𝑔 soft open sets are 𝑃𝐼𝑔𝑂𝑆(𝐹𝐸3
)={∅, 𝐹𝐸1

, 𝐹𝐸3
}. Therefore the soft set 𝐹𝐸3

 does not have a pre 
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𝐼𝑔 soft separation in the soft relative topology induced on the soft subset 𝐹𝐸3
. Hence 𝐹𝐸3

 is a pre 𝐼𝑔 connected soft 

subset of a soft topological space (𝑋, 𝜏2, 𝐸, 𝐼). 

Remark 3.5 

 In a soft topological space with respect to an ideal  𝐼  soft empty set is pre 𝐼𝑔 connected soft set. There 

does not exist a pre 𝐼𝑔 soft separation in the soft empty set. Hence it is not a pre 𝐼𝑔 connected soft set. 

(i) In a soft topological space with respect to an ideal  𝐼 soft singleton set is a pre 𝐼𝑔 connected soft set. 

There does not exist a pre 𝐼𝑔 soft separation in the soft singleton. Hence it is not a pre 𝐼𝑔 connected 

soft set.  

(ii) In the soft indiscrete topological space with respect to an ideal  𝐼 all soft subsets are pre 𝐼𝑔 connected 

soft  sets. 

Proposition 3.6 

Every pre 𝐼𝑔 connected soft  set is a soft connected set.  

Proof 

Let 𝐹𝐸 be a pre 𝐼𝑔 connected soft  set in the soft topological space (𝑋, 𝜏, 𝐸, 𝐼) with respect to an ideal  𝐼. Since 

𝐹𝐸 is a pre 𝐼𝑔 connected soft  set, there does not exist a pre 𝐼𝑔 soft separation of 𝐹𝐸. Since every open soft set is a 

pre 𝐼𝑔 open soft set, there does not exist a soft separation of 𝐹𝐸. Hence,  𝐹𝐸 is a soft connected set in the soft 

topological space (𝑋, 𝜏, 𝐸, 𝐼).     

Note 3.6.1 

A soft connected set need not be a pre 𝐼𝑔 connected soft  set.  

Example 3.6.2 

Consider the soft set X̃ and its soft subsets given in Example 3.3.1. Let  (X̃, τ̃1, E) be the soft topological space 

where 𝜏1 = {X̃, ∅, 𝐹𝐸7
}, 𝜏1

′ = {∅, X̃, FE11
}, 

 

𝐼 = {�̃�, 𝐹𝐸1
, 𝐹𝐸2

, 𝐹𝐸3
}, where 𝐹𝐸1

 , 𝐹𝐸2
 and 𝐹𝐸3

 are soft sets defined by  𝐹𝐸1
= {(𝑒1, {𝑥})}, 𝐹𝐸2

= {(𝑒1, {𝑦})}, 

𝐹𝐸3
= {(𝑒1, {𝑥, 𝑦})}. 

𝑃𝐼𝑔𝑂𝑆(X)= 

{𝐹𝐸1
, 𝐹𝐸2

, 𝐹𝐸3
, 𝐹𝐸6

, 𝐹𝐸7
, 𝐹𝐸9

, 𝐹𝐸10
, 𝐹𝐸12

, 𝐹𝐸13
, 𝐹𝐸14

, ∅, �̃�}. 

𝑃𝐼𝑔𝐶𝑆(X)= {𝐹𝐸1
, 𝐹𝐸2

, 𝐹𝐸3
, 𝐹𝐸4

, 𝐹𝐸5
, 𝐹𝐸6

, 𝐹𝐸8
, 𝐹𝐸9

, 𝐹𝐸11
, 𝐹𝐸12

, ∅, �̃�}. 

It is clear that the soft set X̃ is soft connected, Now we show that it is not pre  𝐼𝑔 connected soft. 

Here �̃� =  𝐹𝐸3
∪̃ 𝐹𝐸6

,then  𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸3
) = {(𝑒2, {𝑥, 𝑦})} = 𝐹𝐸6

,𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸6
) = {(𝑒1, {𝑥, 𝑦})} 

= 𝐹𝐸3
.We have  

𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸3
) ∩ ̃𝐹𝐸6

=  𝐹𝐸3
∩ ̃𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸6

) = ∅. Therefore  𝐹𝐸3
and 𝐹𝐸6

 are pre 𝐼𝑔 separated soft sets. Hence 𝐹𝐸3
 

and 𝐹𝐸6
 is a  pre  𝐼𝑔 soft separation of  �̃� . 

Hence X̃ can be expressed as a soft union of two pre  𝐼𝑔 separated  soft sets 𝐹𝐸3
 and 𝐹𝐸6

. Hence X̃ is not pre  𝐼𝑔 

connected soft set. 

Theorem 3.7 

Let  (𝑋, 𝜏, 𝐸, 𝐼)  be a soft topological space with respect to an ideal  𝐼 and FE  be a pre 𝐼𝑔 connected soft  set. 

Let 𝑃𝐸1
 and 𝑃𝐸2

are pre 𝐼𝑔 soft separated sets. If 𝐹𝐸  ⊆̃ 𝑃𝐸1
∪̃ 𝑃𝐸2

 .Then either 𝐹𝐸 ⊆̃ 𝑃𝐸1
 or 𝐹𝐸 ⊆̃ 𝑃𝐸2

. 

Proof 

Let (𝑋, 𝜏, 𝐸, 𝐼)  be a soft topological space with respect to an ideal  𝐼 and 𝐹𝐸 ∈̃ 𝑆𝑆(𝑋)𝐸  be a pre 𝐼𝑔 connected 

soft  set. Let 𝑃𝐸1
 and 𝑃𝐸2

 are pre 𝐼𝑔 soft separated sets such that 𝐹𝐸  ⊆̃ 𝑃𝐸1
∪̃ 𝑃𝐸2

. 

We have to prove either 𝐹𝐸 ⊆̃ 𝑃𝐸1
 or 𝐹𝐸 ⊆̃ 𝑃𝐸2

. 

Suppose not. Then 𝐹𝐸 ⊈̃ 𝑃𝐸1
 and 𝐹𝐸 ⊈̃ 𝑃𝐸2

 . 

Then,   𝐺𝐸 = 𝑃𝐸1
∩̃ 𝐹E ≠ ∅ and   𝐻𝐸 = 𝑃𝐸2

∩̃ 𝐹E ≠ ∅ and  𝐹E = 𝐺𝐸 ∪̃ 𝐻E.  

Since 𝐺𝐸 ⊆̃ 𝑃𝐸1
 implies that  𝑃𝐼𝑔𝑆𝑐𝑙(𝐺𝐸) ⊆̃ 𝑃𝐼𝑔𝑆𝑐𝑙(𝑃𝐸1

). 

Since 𝑃𝐸1
, 𝑃𝐸2

 are pre 𝐼𝑔 soft separation sets, we have   𝑃𝐼𝑔𝑆𝑐𝑙(𝑃𝐸1
) ∩̃ 𝑃𝐸2

= ∅ . 

Therefore,  𝑃𝐼𝑔𝑆𝑐𝑙(𝑃𝐸1
) ∩̃ 𝑃𝐸2

= 𝑃𝐼𝑔𝑆𝑐𝑙(𝐺𝐸) ∩̃ 𝑃𝐸2
= 𝑃𝐼𝑔𝑆𝑐𝑙(𝐺𝐸) ∩̃ 𝐻𝐸 = ∅.  

Again 𝐻𝐸 ⊆̃ 𝑃𝐸2
, implies  𝑃𝐼𝑔𝑆𝑐𝑙(𝐻𝐸) ⊆̃  𝑃𝐼𝑔𝑆𝑐𝑙(𝑃𝐸2

).  

Since  𝑃𝐸1
, 𝑃𝐸2

 are pre 𝐼𝑔 soft separation sets, we have   𝑃𝐸1
∩̃ 𝑃𝐼𝑔𝑆𝑐𝑙(𝑃𝐸2

) = ∅ . 

Therefore, 𝑃𝐸1
∩̃  𝑃𝐼𝑔𝑆𝑐𝑙(𝑃𝐸2

) = 𝑃𝐸1
∩̃  𝑃𝐼𝑔𝑆𝑐𝑙(𝐻𝐸) =  𝐺E ∩̃  𝑃𝐼𝑔𝑆𝑐𝑙(𝐻𝐸) = ∅.  

But  𝐹𝐸 = 𝐺𝐸 ∪̃ H𝐸. Therefore, there exists a pre 𝐼𝑔 soft separation of FE. Hence, FE is not a pre 𝐼𝑔 connected 

soft set. This is a contradiction. Therefore, either FE ⊆̃ 𝑃𝐸1
 or FE  ⊆̃ 𝑃𝐸2

.     

Theorem 3.8 
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If  FE  is pre 𝐼𝑔 connected soft  set, then 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸)  is pre 𝐼𝑔 connected soft  set. 

Proof 

Let FE   be a pre 𝐼𝑔 connected soft  set in a soft topological space (𝑋, 𝜏, 𝐸, 𝐼).  

We have to prove 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸)   is a pre 𝐼𝑔 connected soft  set. 

Suppose not. Then there exist a pre 𝐼𝑔 soft separation of  𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸)  .  

Therefore there exist a pair of pre 𝐼𝑔 soft separated sets 𝑃𝐸1
and 𝑃𝐸2

 such that 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸)  = 𝑃𝐸1
∪̃ 𝑃𝐸2

. But 

𝐹𝐸 ⊆̃ 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸)   = 𝑃𝐸1
∪̃ 𝑃𝐸2.  

Since 𝐹𝐸  is pre 𝐼𝑔 connected soft  set, then by Theorem 3.7  either 𝐹𝐸 ⊆̃ 𝑃𝐸1
 or 𝐹𝐸 ⊆̃ 𝑃𝐸2

. 

If  𝐹𝐸 ⊆̃ 𝑃𝐸1
 then 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸)  ⊆̃ 𝑃𝐼𝑔𝑆𝑐𝑙(𝑃𝐸1

)  .  

Since 𝑃𝐸1
 and 𝑃𝐸2

 are pre 𝐼𝑔 soft separated sets  , 𝑃𝐼𝑔𝑆𝑐𝑙(𝑃𝐸1
)  ∩̃ 𝑃𝐸2

= ∅.  

Hence,  𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸) ∩̃ 𝑃𝐸2
= ∅. Since 𝑃𝐸2

⊆̃ 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸),then 𝑃𝐸2
= ∅. This is a contradiction. 

Similarly if 𝐹𝐸 ⊆̃ 𝑃𝐸2
, we can prove 𝑃𝐸1

= ∅ which is a contradiction. Therefore, there does not exist a pre 𝐼𝑔 

soft  separation of 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸). Hence 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸) is a pre 𝐼𝑔 connected soft  set.    

           

 Theorem 3.9 

If 𝐹𝐸  is pre 𝐼𝑔 connected soft  set and 𝐹𝐸 ⊆̃ 𝐺𝐸 ⊆̃ 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸), then 𝐺𝐸  is pre 𝐼𝑔 connected soft  set. 

Proof 

Let 𝐹𝐸 ∈̃ 𝑆𝑆(𝑋)𝐸   be a pre 𝐼𝑔 connected soft  set such that  𝐹𝐸 ⊆̃ 𝐺𝐸 ⊆̃ 𝑝(𝐹𝐸
̅̅ ̅). 

We have to prove 𝐺𝐸 is   pre 𝐼𝑔 connected soft   set. 

Suppose 𝐺𝐸  is not a pre 𝐼𝑔 connected soft   set. Then there exists a pair of pre 𝐼𝑔 soft separated sets 𝑃𝐸1
and 

𝑃𝐸2
 such that 𝐺𝐸 = 𝑃𝐸1

∪̃ 𝑃𝐸2
. 

Since 𝐹E ⊆̃ 𝐺E, 𝐹E ⊆̃ 𝑃𝐸1
∪̃ 𝑃𝐸2

. 

We claim that either  𝐹𝐸 ⊆̃ 𝑃𝐸1
 or 𝐹𝐸 ⊆̃ 𝑃𝐸2

. 

For, 𝐹𝐸 ∩̃ 𝑃𝐸1
≠ ∅ and  𝐹𝐸 ∩̃ 𝑃𝐸2

≠ ∅. 

Then  𝐹𝐸 = ( 𝐹𝐸 ∩̃ 𝑃𝐸1
) ∪̃ ( 𝐹𝐸 ∩̃ 𝑃𝐸2

). 

But  𝐹𝐸 ∩̃ 𝑃𝐸1
 and  𝐹𝐸 ∩̃ 𝑃𝐸2

 are pre 𝐼𝑔 soft separated sets. 

This is a contradiction to the pre 𝐼𝑔 soft  connectivity of  𝐹𝐸. 

Hence our claim. 

Suppose  𝐹E ⊆̃ 𝑃𝐸1
, then 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸) ⊆̃ 𝑃𝐼𝑔𝑆𝑐𝑙(𝑃𝐸1

)   

Since  𝑃𝐸1
 and𝑃𝐸2   are pre 𝐼𝑔 soft separated sets,𝑃𝐼𝑔𝑆𝑐𝑙(𝑃𝐸1

) ∩̃ 𝑃𝐸2
= ∅. 

Therefore , 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸) ∩̃ 𝑃𝐸2
= ∅ 

But 𝑃𝐸2
⊆̃ 𝐺E. Then by hypothesis  𝑃𝐸2

⊆̃ 𝐺E  ⊆̃ 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸). 

Therefore, 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸) ∩̃ 𝑃𝐸2
= 𝑃𝐸2

.  

Thus, we have 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸) ∩̃ 𝑃𝐸2
= ∅ and 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸) ∩̃ 𝑃𝐸2

= 𝑃𝐸2
. 

Hence  𝑃𝐸2
= ∅ , which is a contradiction. 

Similarly if 𝐹𝐸 ⊆̃ 𝑃𝐸2
, then we can prove 𝑃𝐸1

= ∅. This is a contradiction. 

Therefore, there does not exist a pre 𝐼𝑔 soft separation of  𝐺𝐸. 

 Hence, 𝐺𝐸  is a pre 𝐼𝑔 connected soft  set.       

            

Theorem 3.10 

The soft union 𝐹𝐸  of any family {𝐹𝐸𝑖: 𝑖 ∈ 𝐼} of pre 𝐼𝑔 connected soft sets having a non –empty soft intersection 

is pre 𝐼𝑔 connected soft set. 

Proof 

Let 𝐹𝐸  be a soft union of any family of pre 𝐼𝑔  connected soft sets having a non-empty soft intersection. 

Suppose that 𝐹𝐸 = 𝑃𝐸1
∪̃ 𝑃𝐸2

, where 𝑃𝐸1
and𝑃𝐸2

 form a pre 𝐼𝑔  soft separation of  𝐹𝐸 . By hypothesis, we may 

choose a soft point 𝑥𝑒 ∈̃ ∩̃𝑖∈𝐼 𝐹𝐸𝑖
. Then 𝑥𝑒 ∈̃ 𝐹𝐸𝑖

 for all 𝑖 ∈ 𝐼.  If 𝑥𝑒 ∈̃ 𝐹𝐸, then either 𝑥𝑒 ∈̃ 𝑃𝐸1
 or 𝑥𝑒 ∈̃ 𝑃𝐸2

 but not 

both. Since, 𝑃𝐸1
and 𝑃𝐸2

 are soft disjoint, we must have 𝐹𝐸𝑖
⊆̃ 𝑃𝐸1

, since 𝐹𝐸𝑖
 is pre 𝐼𝑔 connected soft and it is true 

for all 𝑖 ∈ 𝐼, and so  𝐹𝐸 ⊆̃ 𝑃𝐸1
. From this we obtain that 𝑃𝐸2

= ∅, which is a contradiction. Thus, there does not 

exist a pre 𝐼𝑔  soft separation of  𝐹𝐸 . Therefore, 𝐹𝐸  is pre 𝐼𝑔 connected soft set.  

4.  Conclusion: 

 In this paper, we introduced   pre 𝐼𝑔   soft separation and pre 𝐼𝑔  connected soft set . We compared with  

connected  soft set in soft topological space with respect to an soft ideal. Also we derived  “Let  (𝑋, 𝜏, 𝐸, 𝐼)  be a 

soft topological space with respect to an ideal  𝐼 and FE  be a pre 𝐼𝑔 connected soft  set. Let 𝑃𝐸1
 and 𝑃𝐸2

are pre 𝐼𝑔 

soft separated sets. If 𝐹𝐸  ⊆̃ 𝑃𝐸1
∪̃ 𝑃𝐸2

 .Then either 𝐹𝐸 ⊆̃ 𝑃𝐸1
 or 𝐹𝐸 ⊆̃ 𝑃𝐸2

”, “If  FE  is pre 𝐼𝑔 connected soft  set, 
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then 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸)  is pre 𝐼𝑔 connected soft  set” and “If 𝐹𝐸  is pre 𝐼𝑔 connected soft  set and 𝐹𝐸 ⊆̃ 𝐺𝐸 ⊆̃ 𝑃𝐼𝑔𝑆𝑐𝑙(𝐹𝐸), 

then 𝐺𝐸  is pre 𝐼𝑔 connected soft  set.” 
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