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1.Introduction: Molodtsov[2] (1999) initiated the 
theory of soft sets as a new mathematical tool for 
dealing uncertainty, which is completely a new 
approach for modeling vagueness and uncertainties. 
Shabir and Naz[5](2011) introduce the notion of soft 
topological spaces. In 2016,The authors of this paper 
introduced soft JP closed sets in soft topological 
spaces. In this paper, we introduce soft JP Interior, 
soft JP Closure, Soft JP border, Soft JP exterior, Soft JP 
Frontier and Soft JP Kernal respectively. 
2.Preliminaries: 
Throughoutthiswork,Xreferstoaninitialuniverse,Eis
asetofparameters,P(X)isthepowersetofX,andA E. 
Definition 2.1[4]: A soft set (F,A) over X is said to be 

Null Soft Set denoted by Fϕor Φif for all e A, F(e) = 

φ. A soft set (F,E) over X is said to be an Absolute 

Soft Set denoted by FXor if for all e A,F(e) = X. 

Definition 2.2[5]: The Union of two soft sets(F, A) 
and (G, B)over X is the soft set (H, C), where C = A 

B, and for all e C,H(e) = F(e), if e A\B, H(e) = 
G(e) if e B\A and H(e) = F(e) G(e)if e A B and is 

denoted as(F, A) (G, B) = (H, C). 
Definition 2.3[5]: The Intersection of two soft sets 
(F, A) and (G, B)over X is the soft set (H,C), where C 
= A B and H(e) = F(e) G(e)for all e C and is 
denoted as  

(F, A) (G,B) = (H, C). 
Definition 2.6[5]: Let (F,A) and (G, B) be soft sets 
over X, we say that (F,A) is a Soft Subset of (G,B) if A 

B and for all e A,F(e)and G(e) are identical 
approximations. We write (F, A) (G, B). 
Definition 2.7[5]: Let τ be a collection of soft sets 
over X with the fixed set E of parameters. Then τ is 

called a Soft Topology on X if i. Φ, belongs to 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 Soft Topological 
Spaces over X.The members of τ are called Soft 
Open sets in X and complements of them are called 
Soft Closed sets in X. 
Definition 2.8[5]: Let (X, τ, E) be a Soft Topological 
Spaces over X. The Soft Interior of (F, E) denoted by 
Int(F, E) is the union of all soft open subsets of (F,E). 
Clearly Int(F, E) is the largest soft open set over X 
which is contained in (F, E).  
The Soft Closure of (F, E) denoted by Cl (F,E) is the 
intersection of  soft closed sets containing (F, E). 

Clearly (F, E) is the smallest soft closed set containing 
(F,E). 

i)Int (F, E) = {(O.E): (O, E ) is soft open and (O,E) 
(F,E)}. 

ii)Cl (F,E) = {(O. E): (O, E ) is soft closed and (F, E) 
(O,E)}. 

Definition 2.9:[5] Let (X, τ, E) be a Soft Topological 
Spaces over X. 
1. The  Soft  Border of (F,E) denoted by 
Bd(F,E),defined by Bd(F,E)=(F,E)\Int(F,E). 
2. The Soft Frontier of (F,E) denoted by 
Fr(F,E),defined by Fr(F,E)=Cl(F,E)\Int(F,E). 
3. The  Soft  Exterior of (F,E) denoted by 
Ext(F,E),defined by Ext(F,E)= Int((F,E)C).. 
Definition 2.11:[4]: A Subset of a soft topological 
space (X, τ, E) is said to beSoft JP closed set if 
Scl(F,E) Int(U,E) whenever (F,E) (U,E) and (U,E) is 
soft  open. The complement of soft JP Closed set is 
called soft JP Open set . 
3. On Soft Jp Closed Sets: Defnition3.1: Let (X, τ, E) 
be a Soft Topological Spaces over X. The Soft JP 
Interior of (F, E) denoted by JPInt(F, E) is the union 
of all soft JP open subsets of (F,E). Clearly JPInt(F, E) 
is the largest soft JP open set over X which is 
contained in (F, E). 

JPInt (F, E) = {(O.E): (O, E ) is soft JP open and 
(O,E) (F,E)}.:  
Defnition3.2: Let (X, τ, E) be a Soft Topological 
Spaces over X. The SoftJP Closure of (F, E) denoted 
by JP Cl (F,E) is the intersection of  soft JP closed sets 
containing (F, E). Clearly JPCl (F,E) is the smallest 
soft JP closed set containing (F,E). 

JPCl (F,E) = {(O. E): (O, E ) is soft JP closed and 
(F, E) (O,E)}. 
Defnition3.3: Let (X, τ, E) be a Soft Topological 
Spaces over X. The  Soft JP Border of (F,E) denoted 
by JP Bd(F,E),defined by JP 
Bd(F,E)=(F,E)\JPInt(F,E). 
Defnition3.4: Let (X, τ, E) be a Soft Topological 
Spaces over X. The Soft JPFrontier of (F,E) denoted 
by JPFr(F,E),defined by JP 
Fr(F,E)=JPCl(F,E)\JPInt(F,E). 
Defnition3.5: Let (X, τ, E) be a Soft Topological 
Spaces over X.The  Soft JP Exterior of (F,E) denoted 
by JP Ext(F,E),defined by JP Ext(F,E)= JPInt((F,E)C). 
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Theorem 3.6:Let (X, τ, E) be a Soft Topological 
Spaces over X. For any two subsets (A,E) and (B,E)of 
(X, τ, E), 

i. JPCl(Φ)= Φ  

ii. JPCl( )=  . 
iii. (A,E) JPCl(A,E) Cl(A,E). 
iv. If (A,E)  (B,E) then JPCl(A,E)  JPCl(B,E). 
v. If (A,E) is soft JP Closed then 
JPCl(A,E)=(A,E). 
vi. JPCl(JPCl(A,E))= JPCl(A,E). 
Proof:(i)&(ii) are obivious.(iii).Since every soft closed 
set is softJP Closed .The proof follows.(iv)&(v)follows 
from the Definition 3.2.(vi). follows from the 
Definition 3.2  and (v). 
Theorem 3.7: Let (X, τ, E) be a Soft Topological 
Spaces over X. For any two subsets (A,E) and (B,E)of 
(X, τ, E), 

1. JPInt(Φ)=Φ  

2. JPInt( )= . 
3. Int(A,E) JPInt(A,E). 
4. (A,E) is soft JP Open then (A,E) JPInt(A,E). 
5. If (A,E)  (B,E) then JPInt(A,E)  JPInt(B,E). 
6. If (B,E) is any soft JP Open set contained in 
(A,E) then (B,E) JPInt(A,E). 

7. JPInt(A,E) JPInt(B,E)  JPInt[(A,E) (B,E)]. 
8. JPInt(JPInt(A,E))= JPInt(A,E). 
Proof:(i)&(ii) are obivious.(iii)Since Every soft Open 
set is soft JP Open set.Then the proof 
follows.(iv)&(v)Follows from the Defnition 3.1.(vi)Let 
(x,E) (B,E).By (v)&(v) (x,E) JPInt(A,E).Hence the 
proof.(vii)It follows from (v).(viii)It follows from 
definition 3.1 and (iv). 
Theorem3.8: Let (X, τ, E) be a Soft Topological 
Spaces over X and (A,E) be a soft subset of (X, τ, 

E).Then for any (x,E)  , (x,E) JPCl[(A,E) if and only 

if (U,E)  (A,E) Φ for Every soft JP Open set (U,E) 
containing (x,E). 
Proof: Necessity: Suppose that (x,E) JPCl[(A,E),Let 
(U,E) be a soft JP Open set containing (x,E) such that 

(U,E) (A,E)= Φ.Then,(A,E) (U,E)
C
.But (U,E)

C
 is soft 

JP closed and hence JPCl(A,E) (U,E)
C
.Since 

(x,E) (U,E)
C
,Then (x,E)  JPCl[(A,E)],which is a 

contrary to the hypothesis. 
Sufficiency: Suppose that Every soft JP Open set 

(U,E) containing (x,E) intersects (A,E).If (x,E)  
JPCl[(A,E)],there exists a soft JP closed set (F,E) in (X, 

τ, E) such that (A,E)  (F,E) and (x,E)  (F,E).Then 
(x,E) (F,E)

C
 and (F,E)

C
 is a soft JP open set containing 

(x,E).But (F,E)
C

 (A,E)= Φ, which is a contrary to the 
hypothesis. 
Theorem 3.9: For any subset (A,E) of the soft 
topological space (X, τ, E), 
1. [JPInt(A,E)]

C 
 JPCl[(A,E)

C
]. 

2. JPInt(A,E)]  [JPCl((A,E)
C
)]

C
. 

3. JPCl(A,E)]  [JPInt((A,E)C)]C. 

Proof:(i)Let (x,E) [JPInt(A,E)]
C 

 .Then 

(x,E) [JPInt(A,E)],i.e) Every soft JP Open set (U,E) 

containing (x,E) suchthat (U,E)  (A,E).Then (U,E)  

(A,E) Φ By Theorem 3.6 (iii), (x,E) JPCl((A,E)
 

C
).And therefore, [JPInt(A,E)]

C 
 

JPCl[(A,E)
C
].Conversely suppose, (x,E) JPCl[(A,E)

C
]. 

By Theorem 3.6 (iii), Every soft JP Open set (U,E) 

containing (x,E) such that (U,E)  (A,E) Φ Then By 

theorem 3.7(iv), (x,E) [JPInt(A,E)].Therefore, 
(x,E) [JPInt(A,E)]

C 
 .(ii)It follows by taking 

complements in (i).(iii)It follows by replacing (A,E) 
by (A,E)

C
 in (i). 

Theorem 3.10:For any subset (A,E) of the soft 
topological space (X, τ, E), 

1. JPBd(Φ)= Φ  

2. JPBd( )=  . 
3. JPBd(A,E) (A,E). 

4. JPInt(A,E) JPBd(A,E)=(A,E). 

5. JPInt(A,E) JPBd(A,E)=Φ  
6. JPBd(A,E)  Bd(A,E). 

7. JPBd[JPInt(A,E)] =Φ  
8. JPBd(JPBd(A,E))= JPBd(A,E). 

9. JPBd(A,E)=(A,E) JPCl((A,E)
C
) 

Proof:(i),(ii),(iii),(iv),(v) are obivious from the 
Definition 3.3.(vi)follows from 3.7(iii). 
(vii) Let (x,E) JPBd[JPInt(A,E)].Then 
(x,E) JPBd(A,E).Since JPBd(A,E)  (A,E).Then ,  
(x,E) JPInt[JPBd(A,E)]  JPInt(A,E).Then (x,E)  

JPInt(A,E) JPBd(A,E), which contradicts.(v).Then 

JPBd[JPInt(A,E)] =Φ (viii) Follows from 
(vii).(ix)Follows from Defnition 3.3 and Theorem 
3.9(i). 
Theorem 3.11:For any subset (A,E) of the soft 
topological space (X, τ, E), 

1. JPFr( )=  

2. JPFr( )=  . 

3. JPInt(A,E) JPFr(A,E)=JPCl(A,E). 

4. JPInt(A,E) JPFr(A,E)=  
5. JPBd(A,E)  JPFr(A,E)  JPCl(A,E). 
6. JPFr(A,E)  Fr(A,E). 
7. JPFr[JPInt(A,E)]  JPFr(A,E). 
8. JPFr[JPCl(A,E)]  JPFr(A,E). 
9. JPFr(JPFr(A,E))  JPFr(A,E). 

10. JPFr(A,E)=JPCl(A,E)  JPCl((A,E)C). 
11. (A,E) is soft JP closed iff (A,E)= JPInt(A,E) 

JPFr(A,E). 
12. (A,E) is soft JP closed iff JPBd(A,E) 
=JPFr(A,E). 

13. = JPInt(A,E)  JPInt[(A,E)C]  JPFr(A,E). 
Proof:(i),(ii),(iii),(iv),(v) are obivious from the 
Definition 3.4.(vi)Follows from Theorem 3.6(iii) and 
Theorem 3.8(iii).(vii) Follows from Defnition 3.4and 
Theorem 3.8(viii).(viii) Follows from Defnition 3.4and 
Theorem 3.6(vi).(ix) Follows from Defnition 3.4and 
the fact JPFr(A,E) is soft JP closed.(x) Follows from 
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Defnition 3.4and Theorem 3.9(i).(xi) Follows from 
(iii) and Theorem 3.6(v).(xii) Follows from Theorem 
3.6(v).(xiii) Follows from (iii) and Theorem 3.9(iii). 
Theorem 3.12:For any subset (A,E) of the soft 
topological space (X, τ, E), 

1. JPExt( )=  

2. JPExt( )=  . 
3. If (A,E)  (B,E) then JPExt(B,E)  JPExt(A,E). 
4. JPExt(A,E) is Soft JP Open. 
5. Ext(A,E)  JPExt(A,E) (A,E)

C
. 

6. JPExt(A,E)= \ JPCl(A,E). 

7. = JPInt(A,E) JPFr(A,E) JPExt(A,E). 

8. JPExt[(A,E) (B,E)] JPExt(A,E) JPExt(B,E). 

9. JPExt(A,E) JPExt(B,E)   JPExt[(A,E) (B,E)]. 
Proof:(i),(ii),(iii) are obivious from Defnition 
3.5.(iv)Follows from Defnition 3.1& Defnition 3.5.(v) 
Follows from Theorem 3.7(viii).(vi) Follows from 
Theorem 3.9(iii).(vii) Follows from Defnition 3.5 and 
Theorem 3.11(xiii).(viii) Follows from (iii) and set 
theoretic properties. 
Defnition3.13: Let (X, τ, E) be a Soft Topological 
Spaces over X. The Soft JP Kernal of (F, E) denoted 

by JPKer(F, E) is the intersection  of all soft JP open 
sets containing(F,E).  
JPKer (F, E) = {(O.E): (O, E ) is soft JP open and 
(F,E) (O,E)}. 
Theorem3.14: Let (X, τ, E) be a Soft Topological 
Spaces over X. For any two  subsets (A,E) and (B,E) of 
(X, τ, E), 
1. (A,E)  JPKer (A,E). 
2. If (A,E)  (B,E) then JPKer(A,E)  JPKer(B,E). 
3. JPKer(JPKer(A,E))= JPKer(A,E). 
4. If (A,E)is soft JP open then JPKer(A,E)=(A,E). 
Proof:(i)Follows from Defnition 3.13.(ii)Suppose 

(x,E)  JPKer[(B,E)],Then there exists a soft JP Open 

set (U,E) such that (B,E)  (U,E) and (x,E)  

(U,E).Since (A,E)  (B,E), (x,E)  JPKer[(A,E)].Then 
JPKer(A,E)  JPKer(B,E).(iii)Follows from Defnition 
3.13 and Theorem 3.14(i).(iv)By the Definition 3.13, 
(A,E)  SJPO(X, τ, E), Then JPKer (A,E)  (A,E) and by 
(i), (A,E)  JPKer (A,E). Then JPKer(A,E)=(A,E). 
4.Acknowledgement:  The first author is thankful 
to University Grants Commission (UGC)New Delhi, 
for sponsoring this under grants of Major research 
project-MRP-Math-Major-2013-30929.F.NO 43-
433/2014(SR) dt 11.09.2015. 

 
References: 
 
1. A.P. Dhana Balan, G.Amutha, Almost Regular 

Spaces in Generalized topology; Mathematical 
Sciences international Research Journal ISSN 2278 
– 8697 Vol 4 Issue 1 (2015), Pg 237-242 

2. Cagman, N., Karatas, S., and Enginoglu, S., “Soft 
Topology”, Comput. Math. Appl., Vol. 62, pp. 351-
358, 2011. 

3. A.Praveenprakash, Beena James, J.Bennilo 
Fernandes, Study of the Different Types of 
Curriculum; Mathematical Sciences International 
Research Journal ISSN 2278 – 8697 Vol 3 Issue 1 
(2014), Pg 465-469 

4. Molodtsov, D.,”Soft Set Theory First Results.”, 
Compu. Math. Appl., Vol. 37,pp. 19-31, 1999. 

5. Mir Mohammad Reza Alavi Milani, Hüseyin 
Pehlivan, Sahereh Hosseinpour, Taylor and 
Maclaurin Series Expansion Using; Mathematical 
Sciences International Research Journal ISSN 2278 
– 8697 Vol 3 Issue 1 (2014), Pg 470-477 

6. Pious Missier. S.,Jackson.S, New notion of 
generalized closed sets in topological spaces, IOSR 

Journal of Mathematics ,Vol 10,issue 4,pp122-
128,2014. 

7. K. Jeyabal, Some Fixed Point Results in Metric and 
Cone Metric Spaces; Mathematical Sciences 
international Research Journal ISSN 2278 – 8697 
Vol 3 Issue 2 (2014), Pg 757-760 

8. Pious Missier.S ,Jackson.S., New notion of 
generalized closed sets in soft topological spaces, 
Indian Journal of Mathematical 
Archive,7(8),2016,78-44. 

9. Shivi Agarwal, SBM Data Envelopment Analysis in 
Fuzzy Environment; Mathematical Sciences 
International Research Journal ISSN 2278 – 8697 
Vol 3 Issue 1 (2014), Pg 478-484 

10. Shabir, M., and Naz, M., “On Soft topological 
spaces.”, Comput. Math. Appl., Vol. 61, pp. 1786-
1799, 2011. 

11. Renukadevi S. Dyavanal, Ashwini M. Hattikal, 
Weighted Sharing Of Difference-Differential 
Polynomials Of Entire Functions;  Mathematical 
Sciences International Research Journal : ISSN 
2278-8697Volume 4 Issue 2 (2015),  Pg 276-280 

 
 
 

S. Pious Missier, Associate Professor, S. Jackson, Research Scholar , 

P.G&. Research Department of Mathematics, V.O. Chidambaram College, Thoothukudi, India-628008.  

 
 


