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Abstract 

This paper introduces soft pre-connectedness in soft topological spaces. The notations of interior and 
closure are generalized using these sets. In a soft topological space , a soft set ܨ஺ is said to soft pre-open if 
there exists a soft open set ܨை such that FA ⊆෥  FO  ⊆෥ ܨ஺തതത . A detail study is carried out on the soft pre-
neighborhood system  and soft pre-connectedness via soft pre-open sets. 
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1. Introduction 

Soft set theory was first introduced by Molodtsov [4] in 1999 as a general mathematical tool for 

dealing uncertain fuzzy, not clearly defined objects. He has shown several applications of this 

theory in solving many practical problems in economics, engineering, social science, medical 

science, and so on. In 2013, Bin Chen [1] studied some local properties by soft semi open sets. 

For example, soft semi-neighborhood of the soft point, soft semi-connectedness etc. Mahanta and 

P.K.Data [3] introduced semi open, semi closed soft sets and studied semi interior and semi 

closure of a soft set in a soft topological space.  As well known, connectivity occupies very 

important place in topology. Many authors have presented different kinds of connectivity in 

general, fuzzy, intuitionistic fuzzy and soft topological spaces. In 2012, Santhi and Jayanthi [6] 

studied intuitionistic fuzzy generalized semi-pre connected space. At this juncture, in this paper 

we introduce a notation of soft pre-neighborhood system, soft pre-connectedness by means of 

soft pre-open sets and a detailed study of some of its properties. The organization of the paper is 

as follows: Section 2 is the preliminary part where definitions and some properties of soft sets (in 

our form) and features of soft topologies are described. In section  3, we define soft pre-
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neighborhood system and studied their properties. In section 4, we define soft pre-separated sets, 

soft pre- connectedness via soft pre-open sets in a soft topological space. Section 5, concludes the 

paper. 

2. Preliminaries 

For basic notations and definitions not given here, the reader can refer [1-7].  

2.1. Definition. [4]   A soft set FA on the universe U is defined by the set of ordered  pairs ܨ஺ =

൛൫ݔ, ஺݂(ݔ)൯:ݔ ∈ ,ܧ ஺݂(ݔ) ∈ ܲ(ܷ)ൟ, where  E is a set of parameters, A ⊆ E , P (U) is the power set of 

U, and  ஺݂:ܣ → ܲ(ܷ)  such that ஺݂(ݔ) = ∅ if  ݔ ∉  Here, ஺݂ is called an approximate function of the .ܣ

soft set FA. The value of   ஺݂(ݔ)  may be arbitrary, some of them may be empty, some may have non-

empty intersection. Note that the set of all soft set over U is denoted by S (U). 

2.2. Example. [2]  Suppose that there are five cars  in the universe. Let  U={c1, c2, c3, c4, c5} under 

consideration,and that ܧ = ൛ݔଵ, ,ଶݔ ,ଷݔ ,ହݔ,ସݔ ,଺ݔ ,଻ݔ ௜ݔ is a set of decision parameters. The		ൟ଼ݔ 	(݅ =

1,2,3,4,5,6,7,8)  stand for the parameters “expensive”, “beautiful”, “manual gear”,  “cheap”, 

“automatic gear”, “in good repair”, “in bad repair” and "costly”  respectively. In this case, to define a 

soft set means to point out expensive cars, beautiful cars and so on. It means that, Consider the 

mapping ா݂ given by “cars (.)”, where (.) is to be filled in by one of the parameters ݔ௜ ∈  For .ܧ

instance,  ா݂(ݔଵ) means “car (expensive)”, and its functional value is the set {c	∈ ܷ: c is an expensive 

car} and so, 

  Let  ܣ ⊆  the soft set FA that describes the “attractiveness of the cars” in the opinion of a  ,ܧ

buyer say Ram, may be defined like   A={ݔଶ, ,ଷݔ ,ସݔ ,ହݔ  ,{ c2, c4} =(ଷݔ)஺݂  ,{c2, c3, c5} =(ଶݔ)଻},  ஺݂ݔ

஺݂(ݔସ)= {c1}, ஺݂(ݔହ)= {U} and ஺݂(ݔ଻)= {c3,c5}. We can view this soft set FA as consisting of the 

following collection of approximations: 

஺ܨ = ൛൫ݔଶ, ൛ܿଶ, ܿଷ,, ܿହൟ൯, ,ଷݔ) {ܿଶ, ܿସ}), ,ସݔ) {ܿଵ}), ,ହݔ) {ܷ}), ,଻ݔ) {ܿଷ, ܿହ})ൟ. 

2.3. Definition. [7] The soft set ܨ஺ ∈෥ 	ܵ(ܷ) is called a soft point in FE, denoted by (ݔ௙ಲ), if for the 

element ݔ ∈ (ݔ)and ஺݂ ܣ ≠ ∅  and ஺݂(ݔᇱ) 	= 	∅	 for all  ݔᇱ ∈ ܣ −  .{ݔ}

The soft point (ݔ௙ಲ) is said to be in the soft set  ܨ஻, denoted by   (ݔ௙ಲ) ∈෥ ݔ ஻ if for the elementܨ	 ∈  ܣ

and ஺݂(ݔ) ⊆	 ஻݂(ݔ). 
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2.4.Definition. [5] Let 	ܨ஺ ∈෥ ܵ(U). The soft power set of  FA is  defined by 

෨ܲ(ܨ஺) = ஺೔ܨ:஺೔ܨ} ⊆෥ ,஺ܨ ܫ߳݅ ⊆ ܰ} and its cardinality is defined by ห ෨ܲ(ܨ஺)ห = 2∑ |௙ಲ(௫)|ೣ∈ಶ ,  where  

| ஺݂(ݔ)|   is the cardinality of  ஺݂(ݔ). 

2.5. Example. [5] Let U={u1,u2,u3}, E={e1,e2,e3}, A={e2,e3}  and 

஺ܨ = {	(݁ଶ, ,	({ଷݑ,ଶݑ} (݁ଷ, ஺మܨ  ,஺భ= FAܨ   Then .{	({ଶݑଵݑ} = ஺యܨ	,∅ܨ = {(e2,{u2 ,u3})}, 

 ,஺ళ={(e2,{u3},(e3,{u1,u2}}ܨ,஺ల={(e2,{u2}),(e3,{u1,u2})}ܨ,஺ఱ={(e2,{u3})}ܨ,஺ర={(e2,{,u2})}ܨ	

 ,஺భభ={(e3,{u1}}ܨ	,஺భబ={(e3,{u1,u2})}ܨ,஺వ={(e2,{u2}),(e3,{u1})}ܨ	,஺ఴ={(e2,{u3}),(e3,{u2})}ܨ	

 ,஺భఱ={(e2,{u3},(e3,{u1})}ܨ	,஺భర={(e2,{u2,u3}),(e3,{u2})}ܨ,஺భయ={(e2,{u2,u3}),(e3,{u1})}ܨ,஺భమ={(e3,{u2})}ܨ

஺భలܨ = {(e2,{u2}),(e3,{u2})} are all soft subset of  FA. So  ห ෨ܲ(ܨ஺)ห = 24 = 16. 

2.6. Definition. [5]   Let  ܨா ∈෥ ܵ(ܷ). A soft topology on ܨா denoted by	߬̃ is a collection of soft 

subsets of  ܨா  having the following properties: 

(i). ∅ܨ	ܨ,ா ∈ ߬̃ 

(ii). ൛ܨா೔ ⊆෥ ாܨ	 : ݅ ∈ ܫ ⊆ ܰൟ ⊆ ߬	෥ ⟹ ⋃ ா೔ܨ 		߳௜ఢூ ߬̃ 

(iii).൛ܨா೔ ⊆෥ ாܨ	 : 1 ≤ ݅ ≤ ݊,݊ ∈ ܰൟ ⊆ ߬	෥ ⟹ ⋂ ா೔ܨ
௡
௜ୀଵ ߳	߬̃	. 

The pair (ܨா , ߬̃)	is called a soft topological space. 

 2.7. Example. Let us consider the soft subsets of FA that are given in Example 2.5. Then  ߬̃ଵ =

൛ܨ஺,∅ܨ	ܨ,஺ల ஺భభൟ,  ߬̃ଶܨ,஺వܨ, = ൛ܨ,∅ܨ஺,ܨ஺ఱ ஺ఴܨ, ෥߬ଷ	 ஺రൟ ,ܨ, = { ෨ܲ  .are soft topologies on FA    {(஺ܨ)	

2.8. Definition. Let (ܨா , ߬̃) be a soft topological space and ܨ஺ ⊆෥ ா. Then the collection ߬̃ிಲܨ =

ா೔ܨ} ∩෥ ா೔߳߬,෥ܨ:஺ܨ ܫ߳݅ ⊆ ܰ} is called a soft sub space topology on  FA. Hence  (FA ,	߬̃ிಲ) is called a soft 

topological subspace of  (ܨா , ߬̃). 

2.9. Definition. Let  (ܨா , ߬̃) be a soft topological space .Then, every element of  ߬̃  is called a soft 

open set. Clearly ܨ∅ and 	ܨா  are soft open sets. The collection of all soft open set is denoted by  

஼ܨ Let . (ாܨ)௦ܩ ⊆෥  ஼௖̃ is soft open in FE. Theܨ . Then FC is said to be soft closed if the soft set	ாܨ

collection of all soft closed set is denoted by  ܨ௦(ܨா)  . 

2.10. Definition. Let (ܨா, ߬̃) be a soft topological space, a soft set FA is said to be soft pre-open set 

(soft P-open) if there exists a soft open set ܨை  such that FA ⊆෥  FO  ⊆෥  ஺തതത. The set of all soft P-open set ofܨ 
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FE is denoted by ܩ௦௣(ܨா , ߬̃)  or  ܩ௦௣(ܨா) . Then ܨ஺௖̃ is said to be soft pre-closed. The set of all soft P-

closed set of FE is denoted by ܨ௦௣(ܨா, ߬̃)  or  ܨ௦௣(ܨா). 

2.11. Remark. A soft set ܨ஺ which is both soft P-open and soft P-closed is known as soft P-clopen 

set. Clearly ܨ∅ and ܨா are soft P-clopen sets. 

2.12. Proposition. 

(i) Every soft open set is a soft pre-open set. 

(ii) Every soft closed set is a soft pre-closed set. 

2.13. Theorem. 

(i) Arbitrary soft union of soft P-open sets is a soft P-open set. 

(ii) The soft intersection of two soft P-open set need not be a soft P-open set. 

(iii) Arbitrary soft intersection of soft P-closed sets is soft P-closed set. 

(iv) The soft union of two soft P-closed set need not be a soft P-closed set,. 

2.14. Definition. Let (ܨா , ߬̃) be a soft topological space and ܨ஺ ⊆෥  ா. Then the soft pre- interior (softܨ

P-interior) of FA denoted by  ݌(ܨ஺)௢ is defined as the soft union of all soft P-open subsets of  FA . Note 

that ݌(ܨ஺)௢ is the biggest soft P- open set that contained in FA.  

2.15. Definition. Let (ܨா , ߬̃) be a soft topological space and  ܨ஺ ⊆෥  ா.Then the  soft  pre closure (softܨ

P-closure) of  FA  denoted by  ݌(ܨ஺തതത)	 is defined  as the soft intersection  of all  soft P-closed supersets 

of  FA . Note that,  ݌(ܨ஺തതത)  is the smallest soft P- closed set that containing FA.  

2.16. Proposition. A soft set is soft P-open iff  ݌(ܨ஺)௢ =  .஺ܨ

A soft set is soft P-closed iff  ݌(ܨ஺തതത) =  .஺ܨ

3. Soft P-Neighborhood system 

3.1. Definition. A soft set ܨ஺ ∈෥ 	ܵ(ܷ) in a soft topological space (ܨா, ߬̃) is called a soft P-

neighborhood (soft P-neighborhood) of the soft point (ݔ௙ಲ) ∈෥ ைܨ  ா if there exist a soft P-open setܨ	  

such that (ݔ௙ಲ) ∈෥ ைܨ ⊆෥   denoted by (௙ಲݔ)  ஺. The soft pre-neighborhood system of a soft pointܨ

ܲ ఛܰ෤൫ݔ௙ಲ൯ is the family of all its soft pre-neighborhoods. 
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3.2. Example. Let us consider the soft subsets of FA that are given in Example 2.5. Define ߬̃ =

஺ఱܨ,∅ܨ,஺ܨ} ஺ఴܨ, ,஺ܨ) ஺భర}. Thenܨ, ߬̃) is a soft topological space and ߬̃௖̃ = ஺లܨ,஺ܨ,∅ܨ} ஺వܨ,  ஺భభ}.Thenܨ,

the collection of all soft P-open set is, ܩ௦௣(ܨ஺) = {ܨ஺,ܨ,∅ܨ஺య ஺ఱܨ, ஺ళܨ, ஺ఴܨ, ஺భయܨ, ஺భరܨ,  ஺భఱ}. Considerܨ,

the soft point (݁ଷ , ,Then the family of soft pre-neighborhood of (݁ଷ .({ଵݑ} ܲ  is ({ଵݑ} ఛܰ෤ 	((݁ଷ, (({ଵݑ} =

஺భయܨ,஺ܨ}   .{஺భఱܨ,

3.3. Definition. A soft set ܨ஻ in a soft topological space (ܨா , ߬̃) is called a soft pre -neighborhood 

(soft P-neighborhood) of the soft set  ܨ஺ if there exist a soft P-open set ܨை such that ܨ஺ ⊆෥ ைܨ ⊆෥  .஻ܨ	

3.4. Theorem. A soft set 	ܨ஺ is soft P-open if and only if for each soft set 	ܨ஻ 	contained in ܨ஺ such 

that ܨ஺  is a soft P-neighborhood of  	ܨ஻ . 

Proof: (⇒	) Obvious. 

(⇐ ) Since  ܨ஺ 	 ⊆෥ 	 ைܨ  ஺ , there exists a soft P-open setܨ  such that ܨ஺ 	⊆෥ ைܨ ⊆෥ ைܨ ஺. Henceܨ	 = 	  ஺ andܨ

 .஺ is soft P-openܨ

3.5. Theorem. The soft pre-neighborhood system ܲ ఛܰ෤൫ݔ௙ಲ൯ at ൫ݔ௙ಲ൯ is in a soft topological space  

ாܨ) , ߬̃) has the following properties: 

(a) If ܨ஻ ∈෥ 	ܲ ఛܰ෤൫ݔ௙ಲ൯, then ൫ݔ௙ಲ൯ 	∈෥  .஻ܨ

(b) If ܨ஻ ∈෥ 	ܲ ఛܰ෤൫ݔ௙ಲ൯ and  ܨ஻ ⊆෥ ஼ܨ	  , then  ܨ஼ ∈෥ 	ܲ ఛܰ෤൫ݔ௙ಲ൯ . 

(c) If ܨ஻ ⊆෥  ஻ contains a sot P-neighborhood of each of itsܨ  is soft P-open if and only if	஺ܨ	

points. 

Proof:  

(a) If ܨ஻ ∈෥ 	ܲ ఛܰ෤൫ݔ௙ಲ൯ then there is a soft P-open set ܨை	 such that (ݔ௙ಲ) ∈෥ ைܨ ⊆෥  ஻. Therefore, weܨ	

have (ݔ௙ಲ) ∈෥  .஻ܨ	

(b) Let ܨ஻ ∈෥ 	ܲ ఛܰ෤൫ݔ௙ಲ൯		and ܨ஻ ⊆෥ ஼ܨ . Sinceܨ஻ ∈෥ 	ܲ ఛܰ෤൫ݔ௙ಲ൯, then there is a soft P-open set ܨை	 such 

that ൫ݔ௙ಲ൯ 	∈෥ ைܨ 	 ⊆෥ 	 ௙ಲ൯ݔ஻. Therefore, we have  ൫ܨ 	 ∈෥ ைܨ 	 ⊆෥ 	 ஻ܨ ⊆෥ ஼ܨ	  and so ܨ஼ ∈෥ 	ܲ ఛܰ෤൫ݔ௙ಲ൯. 

(c) (⇒) Suppose ܨ஻ is a soft P-open in ܨ஺, and ൫ݔ௙ಲ൯ ∈෥ ஻ܨ	 	 ⊆෥ 	  ஻ is a soft P-neighborhood ofܨ ஺ thenܨ

each ൫ݔ௙ಲ൯ ∈෥  .஺ܨ ஻ inܨ	

(⇐) If each ൫ݔ௙ಲ൯ ∈෥ ைܨ ஻ has a soft P-neighborhoodܨ	 	⊆෥ ஻ܨ	 	,then       
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஻ܨ  = ൛ݔ௙ಲ ௙ಲݔ	: ∈෥ ஻ൟܨ	 	⊆෥	∪෥ቀ௫೑ಲቁ∈෥	ிಳ
ைܨ	 	⊆෥ ஻ܨ    ஻ orܨ	 =					∪෥ቀ௫೑ಲቁ∈෥	ிಳ

 ஻ isܨ  ை. This implies thatܨ	

soft P-open in 	ܨ஺. 

3.6. Remark. If ܨ஻ ஼ܨ, ∈෥ 	ܲ ఛܰ෤൫ݔ௙ಲ൯	, then  ܨ஻ ∩෥ ஼ܨ	 ∉෩ ܲ ఛܰ෤൫ݔ௙ಲ൯ . 

The following example shows the result. 

3.7. Example. Let us consider the Example 3.2, Here ܨ஺భయ ஺భఱܨ, ∈෥ 	ܲ ఛܰ෤((݁ଷ,  But .(({ଵݑ}

஺భయܨ ∩෥ ஺భఱܨ = {(݁ଷ, {({ଵݑ} ∉෩ ܲ ఛܰ෤((݁ଷ,  .(({ଵݑ}

4. Soft pre-connected space  

In this section we introduce the concept of soft pre-disjoint sets, soft pre -separated sets and soft pre -

connected space in a soft topological space. Also we discuss some of the main results based on the 

above with examples mentioned definitions. 

 4.1. Definition. Two soft pre-open sets ܨ஺	 	and ܨ஻ are said to be soft pre-disjoint if ܣ ∩ ܤ = ∅ 

and		ܨ஺ ∩	෥ ஻ܨ = 	  .∅ܨ

4.2. Definition. Let (ܨா , ߬̃)	be a soft topological space. Two non-empty soft sub sets 	ܨ஺	and FB of FE 

are called soft pre- separated iff ݌(ܨ஺തതത) ∩	෥ 		஻ܨ = 	 ஺ܨ ∩	෥ (୆തതതܨ)݌ = -That means that a soft per .	∅ܨ

separation of a soft topological space (ܨா 	, ߬̃) is a pair FA, FB of soft pre -disjoint non- null soft pre-

open sets whose union is FE. 

4.3. Theorem. Let (ܨா , ߬̃) be a soft topological space. Then the following statements are equivalent: 

ாܨ  and  ∅ܨ:(1) 	 are the only soft pre-clopen sets in (ܨா, ߬̃). 

ாܨ)	:(2) , ߬̃) is not the soft union of two soft disjoint non-empty soft pre-open sets. 

ாܨ)	:(3) , ߬̃) is not the soft union of two soft disjoint non-empty soft pre-Close sets. 

ாܨ)	:(4) , ߬̃) is not the soft union of two non-empty soft pre-separated sets. 

Proof 

(1) 	⇒	(2) 

Suppose (2) is false and that 	ܨா = 	஺ܨ ∪෥ -where FA and FB are soft disjoint non-empty soft pre ,࡮ܨ

open sets. Since  ܨா 	஺ܨ− =  ୆ is soft pre-open and non-empty. We have that FA is a non-emptyܨ

proper soft pre-clopen set in FE . Which shows that (1) is false. 
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Therefore (1) ⇒	(2). 

(2) ⇔(3) This is clear. 

(3) ⇒	(4) 

If (4) is false, then ܨா = ஺ܨ 	∪෥  .஻ , where FA and FB are non-empty and soft pre-separated setsܨ

Since	ܨ஺ 	∩	෥ (୆തതതܨ)݌ = (୆തതതܨ)݌ We conclude that .∅ܨ ⊆෥ ஻ܨ	 , so FB is soft pre-closed. Similarly, FA must be 

soft pre –closed. Therefore (3) is fails. Which shows (3) ⇒	(4). 

(4) ⇒	(1). 

Suppose (1) is false and that FA is a non-empty proper soft pre-clopen subset of FE .Then ܨ஻ = ாܨ −

ாܨ  ஺  is non-empty and soft pre-clopen. So FA and FB are soft-separated sets. Sinceܨ = ஺ܨ ∪෥ ஻ܨ . 

Which shows that (4) is false. Therefore (4) ⇒	(1). 

4.4. Definition. Let (ܨா , ߬̃) be a soft topological space. If there doesn’t exist a soft pre-separation of 

FE, then it is said to be soft pre-connected (soft P-connected) otherwise it is soft pre-disconnected (soft 

P-disconnected).  

4.5. Example. 

Let (ܨ஺, ߬̃) be a soft topological space, where FA and its soft subsets are considered as in Example 2.5. 

Let ߬̃ = ஺ఴܨ,஺ఱܨ,∅ܨ,஺ܨ} ஺భర} then  ߬̃௖̃ܨ, = ஺లܨ,∅ܨ,஺ܨ} ஺వܨ,  .{஺భభܨ,

஺ఱܨ,∅ܨ,஺ܨ}=ௌ௉(FA)ܩ ஺ఴܨ, ஺భరܨ, ஺యܨ, ஺ళܨ, ஺భయܨ, ,  {஺భఱܨ,

஺లܨ,஺ܨ,∅ܨ}	=ௌ௉(FA)ܨ ஺భభܨ,஺వܨ, ஺భబܨ, ஺రܨ, ஺భమܨ,  {஺భలܨ,

Here we show that FA is soft P-connected. We first choose   

஺రܨ = {(݁ଶ, ஺ళܨ and {({ଶݑ} = {(݁ଶ, ,({ଷݑ} (݁ଷ,  .{({ଶݑ,ଵݑ}

Then  ݌(ܨ஺రതതതത) = {(݁ଶ, ,({ଶݑ} (݁ଷ, ෥∩ (஺రതതതതܨ)݌	and so  {({ଵݑ} ஺ళܨ = {(݁ଷ, {({ଵݑ} = ஺భభܨ ≠  We next .∅ܨ

choose ܨ஺ఱ = {(݁ଶ, ஺భబܨ and {({ଷݑ} = {(݁ଷ, (஺ఱതതതതܨ)݌ Then .{({ଶݑ,ଵݑ} = (஺ఱതതതതܨ)݌ ஺ and soܨ ∩෥ ஺భబܨ =

{(݁ଷ, {({ଶݑ,ଵݑ} = ஺భబܨ ≠ ஺యܨ	,We next choose .∅ܨ = {(݁ଶ , ஺భబܨ and {({ଷݑ,ଶݑ} = {(݁ଷ,  .{({ଶݑ,ଵݑ}

Then ݌(ܨ஺యതതതത) = ෥∩ (஺యതതതതܨ)݌	஺ and soܨ ஺భబܨ = {(݁ଷ, {({ଶݑ,ଵݑ} = ஺భబܨ ≠ ஺భభܨ We next choose .∅ܨ =

{(݁ଷ, ஺భరܨ and {({ଵݑ} = {(݁ଶ , ,({ଷݑ,ଶݑ} (݁ଷ , (஺భభതതതതതܨ)݌  Then .{({ଶݑ} = {(݁ଷ, {({ଵݑ} = (஺భరതതതതതܨ)݌	 	=  .஺ܨ
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But ݌൫ܨ஺భభതതതതത൯ ∩෥ ஺భరܨ = ஺భభܨ	݀݊ܽ	∅ܨ ∩෥ (஺భరതതതതതܨ)݌	 = {(݁ଷ, {({ଵݑ} = ஺భభܨ ≠  Finally we choose .∅ܨ

஺భమܨ = {(݁ଷ, ஺భయܨ and {({ଶݑ} = {(݁ଶ, ,({ଷݑ,ଶݑ} (݁ଷ, (஺భమതതതതതܨ)݌ Then . {({ଵݑ} = {(݁ଶ, ,({ଶݑ} (݁ଷ ,   {({ଶݑ,ଵݑ}

and so  ݌(ܨ஺భమതതതതത) ∩෥ ஺ଵଷܨ = {(݁ଶ, ,({ଶݑ} (݁ଷ , {({ଵݑ} = ஺వܨ 	≠  .∅ܨ

Thus we see that FA can’t be expressed as the soft union of two soft P-separated sets and hence FA is 

soft P-connected. 

4.6. Remark. Since every soft pre-connected space is soft connected space. But the converse is not 

true as shown by the following example. 

4.7. Example. Soft connectedness does not imply soft P-connectedness. 

 Let  (ܨ஺, ߬̃) be the soft topological space. Where FA and its soft subsets are considered as in Example 

2.5.  Consider ߬ = ஺భభܨ,஺యܨ,	∅ܨ,஺ܨ}  . {஺భయܨ,

Here  ߬̃௖̃ = ൛ܨ,∅ܨ஺,ܨ஺భబ ஺భరܨ,  .஺భమൟܨ,

஺యܨ,∅ܨ,஺ܨ}=௦௣(FA)ܩ ஺భభܨ, ஺భయܨ, ஺ఱܨ,஺రܨ, ஺లܨ, ஺ళܨ, ஺భయܨ,஺వܨ,  . {஺భఱܨ,

஺భరܨ,஺భబܨ,஺ܨ,∅ܨ}=௦௣ (FA)ܨ  ஺ళܨ, ஺లܨ, ஺ఱܨ, ஺రܨ, ஺ఴܨ, ஺భమܨ, ,஺ܨ) ஺భల}. It is clear thatܨ, ߬̃) is soft connected. 

Since the only soft clopen sets are FA and ܨ∅. But we show that it is not soft P-connected. Let ܨ஺ =

஺రܨ	 ∪෥ (஺రതതതതܨ)݌  ஺ళ, thenܨ	 = {(݁ଶ, {({ଶݑ} = (஺ళതതതതܨ)݌ , ஺ସܨ = {(݁ଶ, ,({ଷݑ} (݁ଷ, {({ଶݑ,ଵݑ} =   ஺ళ. We haveܨ

(஺రതതതതܨ)݌ ∩෥ ஺଻ܨ = ஺ସܨ  and  ∅ܨ ∩෥ (஺ళതതതതܨ)݌ = -Hence FA can be expressed as a soft union of two soft P .∅ܨ

separated sets  ܨ஺ర and  ܨ஺ళ. Hence FA is not soft pre-connected. 

4.8. Theorem. Let (ܨா , ߬̃) be a soft topological space .Then the following statements are equivalent: 

,ாܨ) :(1) ߬̃) is a soft P-connected space. 

ாܨ)	:(2) , ߬̃) is not the soft union of any two soft P-separated sets. 

Proof:  

(1) ⇒	(2). 

Assume (1), suppose (2) is false, then let FA, FB are two soft P-separated sets such that FE= ஺ܨ ∪෥  . ஻ܨ	

Since FE is soft P-connected  ݌(ܨ஺തതത) ∩෥ ஻ܨ = ஺ܨ ∩෥ (஻തതതܨ)݌ = ∅ܨ .  Since ܨ஺ ⊆෥ ஻ܨ and (஺തതതܨ)݌ ⊆෥  ,(஻തതതܨ)݌

then ܨ஺ ∩෥ ஻ܨ = (஺തതതܨ)݌  Now .∅ܨ ⊆෥ ாܨ ஻ܨ	− = (஺തതതܨ)݌ ஺. Henceܨ =  ஺. Therefore FA is soft P-closedܨ

set.  By the same way we can show that FB is soft P-closed set which is a contradiction with theorem 

4.3 (iii). This shows that (2) is true. Therfore (1) ⇒	(2). 
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(2) ⇒	(1). 

Assume (2) is not true.  Let FA and FB are two soft pre-disjoint non-empty and soft P-closed sets such 

that FE= ஺ܨ ∪෥ ஻ܨ  . Then ݌(ܨ஺തതത) ∩෥ ஻ܨ	 = ஺ܨ 	∩෥ (஻തതതܨ)݌ = ஺ܨ ∩෥ ஻ܨ =  This contradicts the hypothesis .∅ܨ

of (2). This shows that (1) is true. Therefore (2) ⇒	(1). 

4.9. Remark. If ܨ∅ ≇ ஺ܨ	 ⊆෥ ,	ாܨ) ߬̃), we call FA a soft P-connected set in FE whenever  (ܨா 	, ߬̃) is a 

soft P-connected space. 

4.10.  Example. Soft P-connectivity is not a hereditary property. 

In this example, we cosider the soft topological space on (ܨ஺, ߬̃), where FA and its soft subsets are 

considered as in Example 2.5. Consider  ߬̃ = ஺ఴܨ,஺ఱܨ,	∅ܨ,஺ܨ} ஺భర} . Here  ߬̃௖̃ܨ, = ൛ܨ,∅ܨ஺,ܨ஺ల ஺వܨ,  .஺భభൟܨ,

஺ఱܨ,	∅ܨ,஺ܨ}=௦௣(FA)ܩ ஺ఴܨ, ஺భరܨ, ஺ళܨ,஺యܨ, ஺భయܨ,   .{஺భఱܨ,

஺లܨ,஺ܨ,∅ܨ}=௦௣ (FA)ܨ ஺వܨ, ஺భభܨ, ஺భబܨ, ஺భమܨ,஺రܨ, ஺భలܨ, 	}. 

It is clear that  ܨ஺  is soft P-connected space since the only soft P-clopen sets are ܨ஺ and ܨ∅. Let  

஺ళܨ ⊆෥ ஺ళܨ ஺, whereܨ = {(݁ଶ, ,({ଷݑ} (݁ଷ, Then ߬̃஺ళ .{({ଶݑ,ଵݑ} = ൛ܨ஺ళ ஺ఱܨ,∅ܨ,   ,஺ఴൟܨ,

߬̃஺ళ
௖̃ = ൛ܨ∅, ஺ళܨ ஺లܨ, ஺ళ൯ܨ௦௣൫ܩ	 ஺భభൟ. Hereܨ, = ൛ܨ஺ళ,ܨ,∅ܨ஺ఱ ,஺ఴܨ, ஺భఱܨ, ஺ళ൯ܨ௦௣൫ܨ ஺భబൟ  andܨ, =

൛ܨ஺ళ ஺భబܨ,∅ܨ, ,஺భభܨ, ஺భమܨ, ஺ళܨ஺ఱൟ. It is clear that  ൫ܨ, , ߬̃஺ళ
௖̃ ൯ is not  soft P-connected space . Since ܨ஺భబ  ஺ఱܨ,

are soft P-clopen sets other then ܨ∅	and	ܨ஺ళ. Thus a soft P-connectivity is not a hereditary property. 

4.11. Theorem. Let (ܨா 	, ߬̃) be a soft topological space and let FA be a soft P-connected set. Let FB 

and FC are soft P-separated sets. If FA ⊆෥ ஻ܨ ∪෥ ஼ܨ . Then either FA⊆෥ ஻ or FA ⊆෥ܨ ஼ܨ . 

Proof:  

Suppose FA is soft P-connected set and FB, FC are soft P-separated sets such that ܨ஺ ⊆෥ ஻ܨ ∪෥ ஼ܨ . 

Let FA ⊈෩ ஻ and FA  ⊈෩ܨ ஼ܨ  . Suppose  ܨ஺భ = ஻ܨ ∩෥ ஺ܨ ≠ ஺మܨ   and ∅ܨ = ஼ܨ ∩෥ ஺ܨ ≠ ஺ܨ Then .∅ܨ =

஺భܨ ∪෥ ஺భ ⊆෥ܨ ஺మ.  Sinceܨ ஺భതതതത൯ܨ൫݌  ஻. Henceܨ ⊆෥ (஻തതതܨ)݌ Since .(஻തതതܨ)݌ ∩෥ ஼ܨ = ஺భതതതത൯ܨ൫݌ then ∅ܨ ∩෥ ஺మܨ =  .∅ܨ

Since ܨ஺మ ⊆෥ ஺మതതതത൯ܨ൫݌ ஼. Henceܨ 	⊆෥ (஼തതതܨ)݌ Since .(஼തതതܨ)݌	 ∩෥ ஻ܨ = ஺మതതതത൯ܨ൫݌	Then	.∅ܨ 		∩෥ ஺భܨ =  But .	∅ܨ

஺ܨ = ஺భܨ ∪෥ ஺మܨ , therefore FA is not soft P-connected space. This is a contradiction. Then either 

FA⊆෥ or FA ⊆෥	஻ܨ ஼ܨ . 
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4.12. Theorem. If FA is soft P-connected set then ݌(ܨ஺തതത)  is soft P-connected. 

Proof: Suppose FA is soft P-connected set and  ݌(ܨ஺തതത)  is not. Then there exist two soft P-separated 

sets FB and FC such that ݌(ܨ஺തതത) 		= ஻ܨ ∪෥ ஼ܨ . But ܨ஺ ⊆෥ ஺ܨ then , (஺തതതܨ)݌ = ஻ܨ ∪෥ ஼ܨ  and since FA is soft P-

connected set then by Theorem 4.11  either FA⊆෥ or FA ⊆෥	஻ܨ ஼ܨ . 

(i):If  FA⊆෥ ෥⊇ (஺തതതܨ)݌ then	஻ܨ (஻തതതܨ)݌  But .(஻തതതܨ)݌ ∩෥ ஼ܨ = (஺തതതܨ)݌ Hence .∅ܨ 	∩෥ ஼ܨ =   Since .∅ܨ

஼ܨ ⊆෥ ஼ܨ  then ,  (஺തതതܨ)݌ =  .this is a contradiction ∅ܨ

(ii): If ܨ஺ ⊆෥ ஼ܨ  then the same way we can prove that ܨ஻ =   which is a contradiction. Therefore ∅ܨ

 .is soft P-connected   (஺തതതܨ)݌

4.13. Theorem.  If FA is soft P-connected set and  ܨ஺ ⊆෥ ஻ܨ ⊆෥  .then FB is soft P-connected  (஺തതതܨ)݌

Proof: 

If FB is not soft P-connected, then there exist two soft sets FC and FD such that  ݌(ܨ஼തതത) ∩෥ ஽ܨ =

஼ܨ ∩෥ (஽തതതܨ)݌ 		= ஻ܨ and ∅ܨ = ஼ܨ ∪෥ ஺ܨ  ஽. Sinceܨ ⊆෥ ஺ܨ  ஻ , thus eitherܨ ⊆෥ ஼ܨ  or ܨ஺ ⊆෥   ஽. Supposeܨ

஺ܨ ⊆෥ ஼ܨ  then ݌(ܨ஺തതത) ⊆෥ (஺തതതܨ)݌ thus ,	(஼തതതܨ)݌ ⊆෥ ஽ܨ = (஼തതതܨ)݌ 	∩෥ ஽ܨ = ஽ܨ  But .∅ܨ ⊆෥ ஻ܨ ⊆෥  thus ,	(஺തതതܨ)݌

(஺തതതܨ)݌ ∩෥ ஽ܨ = ஽ܨ . Therefore ܨ஽ =  .which is a contradiction. Thus FB is soft P-connected set ∅ܨ

If ܨ஺ ⊆෥ ஼ܨ ஻, then by the same way we can prove thatܨ =  This is a contradiction .Then FB is soft .∅ܨ

P-connected. 

4.14. Theorem. The soft union FA of any family {ܨ஺೔: ݅ ∈ – of soft P-connected sets having a non {ܫ

empty soft intersection is an soft P-connected set. 

Proof: Le FA be a soft union of any family of soft P-connected sets having a non-empty soft 

intersection. Suppose that ܨ஺ = ஻ܨ ∪෥ ஼ܨ , where FB and FC form a soft P-separation of FA. by 

hypothesis, we may choose a soft point (ݔ௙஺೔) = ቀݔ, ஺݂೔(ݔ)ቁ 	 ∈෥			∩෥௜∈ூ  must belong to (௙஺೔ݔ) ஺೔. Thenܨ

either a soft subset of FB or a soft subset of FC. Since FB and FC are soft disjointed, we must have 

஺೔ܨ ⊆෥ ݅ for all	஻ܨ ∈ ஺ܨ  and so ,ܫ ⊆෥ ஻ܨ . From this we obtain that  ܨ஼ =  .Which is a contradiction .∅ܨ

This proves the theorem. 

4.15. Theorem. Let  (ܨா , ߬̃) be a soft topological space such that any two point  (ݔ௙஺) and (ݔ௙஻)  of  

FE  are contained in some soft subspace of FE. Then FE is soft P-connected. 
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Proof: 

Suppose FE is not soft P-connected space. Then FE is the soft union of two soft P-separated sets FA and 

FB. Since FA, FB are non –empty soft sets, there exist  (ݔ௙஺) and  (ݔ௙஻) such that (ݔ௙஺) ∈෥  ஺  andܨ

(௙஻ݔ) ∈෥ ாభܨ) ஻. Letܨ , ߬ଵ)  be a soft P-connected soft subspace of FE, which contains (ݔ௙஺) and (ݔ௙஻). 

Therefore by Theorem 4.11 either  ܨாభ ⊆෥ ாభܨ ஺ orܨ ⊆෥ ஺ܨ ஻ which is a contradiction. Sinceܨ ∩෥ ஻ܨ =

,ாܨ)Then .∅ܨ ߬̃) is soft P-connected space. 

4.16. Corollary. If a soft topological space (ܨா , ߬̃) contains a soft P-connected subspace  ܨாభ  such 

that  ݌(ܨாభതതതത) = ாܨ 	, then  (ܨா , ߬̃) is soft P-connected. 

Proof: Suppose ܨாభ is soft P-connected subspace of   (ܨா , ߬̃) such that  ݌൫ܨாభതതതത൯ = ாܨ . Since 

ாభܨ ⊆෥ ாܨ = ாܨ)  then by Theorem 4.13 	(ாభതതതതܨ)݌ , ߬̃)  is soft P-connected. 

4.17. Theorem. If ( ܨாభ , ߬̃ଵ) and (,ܨாమ , ߬̃ଶ) are soft P-connected subspace of soft topological space 

ாܨ) , ߬̃) such that ܨாభ ∩෥ ாమܨ ≠ ாభܨ  then ∅ܨ ∪෥ ாమܨ  is soft P-connected subspace. 

Proof: Suppose that  ܨாభ ∪෥ ாమܨ  is not soft P-connected subspace. Then there exist two soft P-separated 

sets FA and FB such that  ܨாభ ∪෥ ாమܨ = ஺ܨ ∪෥ ாభܨ ஻. Sinceܨ ⊆෥ ாభܨ ∪෥ ாమܨ = ஺ܨ ∪෥ ஻ܨ  and  ܨாభ  is soft P-

connected, then by Theorem 4.11 either ܨாభ ⊆෥ ாభܨ ஺ orܨ ⊆෥ ாమܨ  ஻. Sinceܨ ⊆෥ ாభܨ ∪෥ ாమܨ = ஺ܨ ∪෥ ஻ܨ  and 

ாమܨ  ாమ is soft P-connected, then eitherܨ ⊆෥ ஺ܨ ாమܨ	ݎ݋	   ⊆෥  .஻ܨ

(i): If ܨாభ ⊆෥ ாమܨ  ஺ andܨ ⊆෥ ாభܨ ஺, thenܨ ∪෥ ாమܨ ⊆෥ ஻ܨ ஺. Henceܨ =  .This is a contradiction .∅ܨ

(ii): If  ܨாభ ⊆෥ ஺ܨ   and		ܨாమ ⊆෥ ாభܨ	 ஻, thenܨ ∩෥ ாమܨ ⊆෥ ஺ܨ ∩෥ ஻ܨ = ாభܨ Therefore .∅ܨ ∩෥ ாమܨ =  Which is	.∅ܨ

a contradiction. By the same way we can get a contradiction if ܨாభ ⊆෥FB and  ܨாమ ⊆෥  FA or if  ܨாభ ⊆෥  FA 

and  ܨாమ ⊆෥  FB. Therefore  ܨாభ ∪෥ ாమܨ  is soft P-connected subspace of (ܨா, ߬̃). 

4.18. Corollary. Let (ܨா , ߬ଵ෥ ) be a soft P-connected space and ߬̃ଶ ⊆෥ ߬̃ଵ.Then (ܨா, ߬̃ଶ)	݅ݏ	 soft P-

connected. 

Proof: Suppose to the contrary FA and FB is a soft P-separation of FE with soft topology ߬̃ଶ. 

Since	߬̃ଶ ⊆	෦߬̃ଵ	ݐhen FA and FB is a soft P-separation of FE with soft topology ߬̃ଵ. This is a contradiction. 

Therefore (ܨா , ߬̃ଶ)	݅ݏ	 soft P-connected. 
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5. Conclusion.  

We have introduced soft pre-neighbourhood system which is defined over soft topological spaces. The 

notions of soft pre-open, soft pre-closed sets, soft pre-interior, soft pre-closure, soft pre-

neighbourhood system, soft pre-connectedness are introduced and their basic properties are 

investigated. In the end, we must say that, this paper is just a beginning of a new structure and we 

have studied a few ideas only, Further, there are scopes for researcher in this field. 
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