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ABSTRACT 

In this paper we introduced algorithm to find permutation in symmetric group using soft topological space 
to structure permutation topological space. Moreover, this class of permutation topology is called even 
(odd) permutation topology if its permutation is even (odd). Further, new notions in permutation 
topological spaces are investigated like splittable permutation spaces and ambivalent permutation spaces.  
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1. INTRODUCTION  

  Soft sets were originally shown by Molodtsov 
[1]. Then they applied in many fields where they 
have rich possibility for applications. In 2011, the 
connotation of soft topological spaces (STSs) is 
shown by Muhammad and Munazza [2]. Some 
notions of (STS) and of its applications 
fundamental connotations of fuzzy soft topology 
and Intuitionistic fuzzy soft topology are studied 
by many mathematicians see ([3-9]). In 2014, 
Mahmood [10] introduced the notion of 
permutation topological space (PTS) using 

permutation   in symmetric group nS , where 

each permutation
 nS  can be represented as a 

product of disjoint (separate) cycles. In other 

words, ,2
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[11]. That means, 

 
can be represented as 

)(...21  c
, where i  separate cycles of 

length i i  and )(c  refers to the number 

of the product of separate cycles with the 1-cycles 

of  . In 2015, some methods are introduced to 

generate fuzzy soft set and intuitionistic fuzzy 
soft set using different sets [12]. Now, the 
interesting question is there any an algorithm 
shows the relation between permutation space and 
soft space.  In this work, this algorithm is given. 
We generate permutation topological space using 
soft topological space (STS). This class of 
permutation topology is called even (odd) 
permutation topology if its permutation is even 
(odd). Further, new notions in permutation 
topological spaces are investigated like splittable 
permutation spaces and ambivalent permutation 
spaces.  
 

2. PRELIMINARIES AND BASIC RESULTS  

We will show some past results and basic 
definitions in this section. 

  
Definition 2.1 ([13]) 
 
       A "cycle type" of   is the partition 

 ))()(),...,(2),(1()(  c .     
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Definition 2.2 ([13]) 
 

of cycle  nSations in We refer to all the permut   

.
C

 
by type   

 
Definition 2.3 ([13]) 
 
     Let   be a permutation in Alternating group 

nA  and 
 C . )(A  conjugacy class of   in 

nA  is defined by 

 }somefor  ;1|{)( nAtttnAA 
 












)if(,

)if(,

nHCorC

nHC





 

 

where 


C  are two classes of equal order in 

Alternating group nA  such that 

 
CCC   and nH { C of nS | 

1n , with all parts k  of   different and 

odd}. 
 
 
Proposition 2.4 ([14]) 
 

        The conjugacy classes C  of nA  are 

ambivalent if )1(|4 i  for each part i  of  . 

 
 
Definition 2.5 ([10]) 
 
          Let nS  with },...,2,1{ n  and the 

"cycle type" of   is ))(,...,2,1()(  c , 

and 
)(

1}{
 c

ii   be a composite of "pairwise 

separate cycles" of   where ,2,1(
i

b
i

bi 
 

),...,
i

i
b )(1 ci  . Each ),...,2,1( kbbb , 

k cycle in nS  we put  set as 

},...,,{ 21 kbbb and is said to be  set of 

cycle  . Also,  sets of 
)(

1}{
 c

ii   are 

investigated by |},...,2,1{{
i

i
b

i
b

i
bi 

 
 

)}(1 ci  . 

Remark 2.6 

       Suppose that i  and  j  are  sets in , 

where  i and  j . Then the known 

definitions will be written as following: 
 
Definition 2.7 ([10]) 

       Let i  and  j   be  sets in , they are 

called separate iff there exists  d1 , for each 

 r1 such that 
j

rb
i
db   and 









11 k

j
kb

k

i
kb . 

 
  
Definition 2.8 ([10]) 
 
       Let i  and  j   be  sets in . We say 

they are equal iff there exists  d1 , for each 

 r1  such that 
j

rbi
db  . 

Definition 2.9: ([10]) 

       We say i  is contained  in  j  and 

denoted

  ji ̂ , 





j

k

j
kb

i

k

i
kb



11
iff . 

Definition 2.10: ([15]) 

For any },...,2,1{ rbbb


   and  ,2,1{ aa



 

}, a  two subsets of  , we call   and 
  

are similar  sets in , iff   
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and there are two points say ji bb , such 

that 
ib  and .

jb  Assume 

 },,2,1{ rbbb 


 ,  
},,2,1{ 

 aaa 
  

are similar  sets in   and 

  {},{{ MaxMaxMax   }},  where 
 }.,,2,1{},,2,1{  aaarbbb 
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Definition 2.11: ([10])  

of not  family  abe  Ii
i

i
b

i
b

i
b }},...,2,1{   


i{ Let

) union( intersection We define the. sets ratesepa

 
 , where

  ji
Ii




by respectively,  
 

Iii }{ of 

, 
  ji

Ii



 

and
 

};
1

inf{
1

Ii
i

k

i
kb

j

k

j
kb 








.};
1

sup{
1

Ii
i

k

i
kb

j

k

j
kb 








where   

 

Definition 2.12: ([10]) 

       Assume   is permutation in nS , and let 

)(
1}{  c

ii   be a family of product of separate 

cycles with the 1-cycles of  , where i i , 

)(1 ci  , then permutation topology 

nt  is a 

family of  sets of the collection 
)(

1}{
 c

ii   

together with },...,2,1{ n  and empty set. We 

say ),(

nt  is permutation space.  

 

Definition: 2.13: ([15])  

       Assume ),(


 n is a permutation topological 

space. We say ),(


 n  is a Permutation Single 

Space (PSS) iff all their proper open  sets are 
singleton. 

 

Definition: 2.14: ([15]) 

        Assume ),(


 n is a permutation topological 

space. We say ),(


 n  is a Permutation Indiscrete 

Space (PIS) iff each open  set is trivial  set. 

Definition 2.15: ([1]) 
      
Assume that E  is a set of parameters, X  is an 
initial universe set, )(XP  is the power set of X  



Journal of Theoretical and Applied Information Technology 
092018. Vol.96. No  May th15 

   ongoing  JATIT & LLS –© 2005   

 

 3195-1817ISSN: -E                                                        www.jatit.org                                                         8645-1992ISSN:  

 
2448 

 

and K  is a subset of E . We say ),( KF is a soft 

set over X  if F  is a multi-valued function of 
K into )(XP . 

 
Definition 2.16 ([16])  

         Assume ),( AF and ),( LM  are soft sets 

over X , their union ),( CH  is a soft set such that 

for all LACe  , )()( eFeH   if 

LAe  , )()( eMeH   if ALe  , 

if)()( eMeF  BAe  .  we  write ),( AF  
),( LM  ),( CH . Also, their intersection is a 

soft set, denoted by ),(),( AFCH   ),( LM  

where LAC  , and it is defined as 
)()()( eMeFeH  for all Ce  .  

 
Definition 2.17 ([2])  

         A soft set 
c

BG ),(  is the complement of 

),( BG  in ),( EX  and it is defined by ),,( K
c

G  

where })(|{\ XeGBeEK  and Ke    









.,

),(\
)(

BeifX

BeifeGX
e

c
G  

 
Definition 2.18: ([2]) 
 
        Assume  is a family of soft sets over X . 
We say   is a soft topology on X  if   satisfies 
the following axioms: 
(i)The intersection of any two soft sets in   
belongs to the family . 
(ii) The union of any number of soft sets in   
belongs to the family .                                                                                                                                    
(iii) ),( EX and  belong to the family  .  

We say ),,( EX  is a soft topological space 

(STS) over X . Also, each member in the 
family is said to be a soft open set and its 
complement is said to be a soft closed set. 
Further, ),,( EX  is said to be a soft topological 

indiscrete space (SITS) over X , if 
)},(,{ EX . Also, ),,( EX  is called a soft 

discrete topological space (SDTS) over X , if   
contains of all soft sets over X .  
 
Some Results on Permutations 2.19: ([17, 18]) 

(1) even is),...,2,1( rbbb r  is odd. 

(2) even isnS  )(cn   is even, 

(3)  bb somefor)()Identity()1( 

. 

Remark 2.20: 

        In this work, for any set 

},,2,1{ kdddD   of k  distinct objects and for 

any cycle )21( mbbbB  we will use mB    

and kD   to refer to the length of the cycle 

B and the cardinality of set .D  

 
3. AN ALGORITHM TO GENERATE 

PERMUTATION SPACES FROM SOFT 
SPACES  

 
      We will introduce in this section an algorithm 
to generate permutation topological space by 
analysis (STS) and this class of permutation 
topological spaces is called even (odd) 
permutation topology if its permutation is even 
(odd). Moreover, some basic properties of 
permutation spaces are studied. 
 
Steps of the work 3.1: 

       Assume ),,( EX  is a (STS), where 

,2,1{ ssX  },, ks },...,2,1{ neeeE  and

,1)}1({1letNow,}.1)},{(),,(,{
m
ieiFT

m
iEiFEX 

.1)}({,,1)}2({2
m
ineiFnT

m
ieiFT   For 

any ,1 ni   let }./{  BiTBiT  

 ),1( ni    let NXi :  be a map from X 

into natural numbers N defined by 

,)1()( kijjsi   for all Xjs 
 
and )1( ni   

where Xk  . Then i

n

i


1
  is called 

permutation in symmetric group nkS  where for 

all ni 1 , )
2

()
1

((
1 gsigsi

iT

Li 






 
))(

L
gsi


  is permutation which is product of 


iT cyclic factors of the length L , where 
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 iT

L
gsgsgsL },,

2
,

1
{


   and  L1  


iT . Further, ))(( isii   if 


iT . Then 

 ),(

ht  

is called permutation topological space 

induced by soft topology  , where  

},,2,1{ h ,
 

nkh   and 
ht  

is a family of 

 set of the family n
ii 1}{   together with  and 

empty set. Also, if ),,( EX  is a soft indiscrete 

space. Then  ),(

ht  is called permutation 

indiscrete space (PIS) induced by soft topology 
 ,  where )321( h . Finally, for any 

),,( EX  non-indiscrete (STS), where 

},1)},{(),,(,{
m
iEiFEX 

 
,2,1{ eeE 
 

}, ne  

and  },,,2,1{ ksssX   we can generate 

permutation topological space  ),(

ht as 

follows: 

(1)- Find ,1)}({
m
jiejFiT  for all ni 1 , 

 

(2)- Find }/{   iTiT , for all ni 1 ,  

(3)- Find kijjsi )1()(  ,  )1( kj   and 
 )1( ni  ,  

(4)- Find i  for all ,1 ni   where 

)),(( isii     andif 


iT  

)),()
2

()
1

((
1

L
gsigsigsi

iT

Li


 




  

whereif 


iT  


 iT

L
gsgsgsL },,

2
,

1
{


    

(5)-Find ,
1 i

n

i





 
(6)-Find the "separate cycle factors including the 

1-cycle" of   say ,... )(21  c  

(7)-Find the  sets of 
)(

1}{
 c

ii   

(8)- Find  , where },2,1{ h and ,nkh    

(9)- Find 
ht , where ,2,1,,{

 ht  
})(,


c . 

(10)  Then  ),(

ht  

is (PTS). 

 
Remarks 3.2: 

(1)   For all ni 1 , let iTXiT  },{
*

 . 

Here we used normal union ( ), normal 
intersection ( ) and empty set ( ) then we have 

)
*

,( iTX  is a topological space for each ( ni 1 ).  

(2) We consider that )

/
*

,()
*

,(: iTiXiTXi  is an 

isomorphic, where )(XiiX   and 

/
*

iT }.
*

);(|{ iTZZiYY    In other words, 

 mkt 1 , we have
 csti 


)(

1
 , where 

)1(  iktc . 

(3) For any )1( nqi  and )1( kj  , we 

have qXjsi )( [Since jkijjsi  )1()(

,)1( kq  kj ,..,2,1 ] 

(4)   If 

}{

/
*

)(

iXiT

jsi







  , for some 

)1( ni   

and )1( kj  . Then 

}{

/
*

)(

qXqT

jsi







 for  all 

)1( nq  . 
 

Permutation Subspaces Induced by Soft 
Topology  3.3 

      Let  ),(

nt  be a permutation space induced 

by soft topology  , 
  and 


iiT  , for each proper  nti  ,  
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separatenotare&if},,...,2,1{
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Let 
iTiT |{  nonempty open  set}.  

iT  

 , let },...,2,1{
i

ki
b

i
b

i
bMax

i
kb   and

 
;{

i
kbMaxm 

 

}


iT . Let 







iT
iTB )(  where 

},...,2,1{ m and ( ) is a normal intersection. 

 


iT  we consider ),...,2,1(
i

ki
b

i
b

i
biT   is 

ki cycle in mS . In other words, the product of 

separate cycles of other permutation in symmetric 

group mS  induced by 
  say 

  where 


  






t

r
rb

iT
iT

1
)(


 and 

 

iT
iT  

whenever B . Moreover, we say  ),(


mt  

is a permutation subspace induced by soft 

topology  where 


mt is a family of all 




 sets of product of separate cycles of 


 together with  and empty set. 

Lemma 3.4:  

      If each pair of different members in   are 

separate, then },...,2,1{ tbbbB  has exactly t  

points where smt   and sT
iT

i 


. 

Proof: 

        Suppose that 
jTiT  , for any 



jTiT ,  and },...,2,1{ kbbbB  with tk   

where smt   and s

iT
iT 


. Since 

B 







iT
iT )( where },...,2,1{ m . Thus 

|| B |)(| 







iT
iT . since 

jTiT  , for 

any 

jTiT , . This implies 

that || B 


 |||)(| 




iT
iT

tsm

iT
iT 


. But tkB ||  and this 

contradiction. Therefore
 

},...,2,1{ tbbbB  has 

exactly t  points. 

 
Example 3.5 
 
      Let the set of cars under consideration be 

X 1{a , 2a , }.3a Let {E cheap ( 1e ); dark 

color ( 2e ); modern ( 3e ); beautiful ( 4e )} be set 

parameter set. Now, to buy a good car.  Let 
),( AF  be soft set describing the Mr. Z opinion 

and it is defined by 

}4,3,1{ eeeA   

,}3,1{)1( aaeF  }2{)3( aeF  , XeF )4(  

Further, we suppose that the good car in the 
opinion of his friend, say Mr.W, is described by 

),( BG and it is defined by  

}4,1{ eeB 
 

,}3{)1( aeG  )4(eG }3,2{ aa  

 We have: 
)},(),,(),,(,{ BGAFEU is a soft topology. 

Find permutation space  ),( 
nt  induced by 

soft topology . Also, find
  ),1(


mt  

and 

 ),2(


mt  where }4,1{  and 

}.12{  
 

Solution: We consider that 





)}4(),4({4)},3(

),3({3)},2(),2({2)},1(),1({1

eGeFTeG

eFTeGeFTeGeFT

 





}}3,1{,{4}},3,2,1{

},3,1{{3},,{2}},3{},3,1{{1

aaTaaa

aaTTaaaT 

 }}3,2{,{4},2{3,2}},3{},3,1{{1 aaXTaTTaaaT 

 

}},2{,,{
*

3},,{
*

2}},3,1{},3{,,{
*

1 aXTXTaaaXT  

,,{
*

4 XT  }}3,2{ aa .  Hence we have )
*

,( iTX  is 
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a topological space for each ( 41  i ).
 
Now, we 

consider that )

/
*

,( iTiX  is a topological space for 

each ( ni 1 ). 

where }}),3,1{},3{},3,2,1{,{},3,2,1({)

/
*

1,1( TX

}}),6,5,4{,{},6,5,4({)

/
*

2,2( TX
 

 }}),8{},9,8,7{,{},9,8,7({)

/
*

3,3( TX
 

 }}).12,11}{12,11,10{,{},12,11,10({)

/
*

4,4( TX  
 Moreover, for all ni 1 , 

))()
2

()
1

((
1

L
gaigaigai

iT

Li 
 




  is permutation 

which is product of 


iT cyclic factors of the 

length L , where 


 iTL  and 


 iTL1 . 

Hence we have 

,)3)(31())3(1))(3(1),2(1(1  aaa   

),5())2(2(2  a
 

),8())2(3(3  a
 

).121110)(1211())3(4)2(4(4  aa    

Then
 



 ii


4

1  
)121110)(1211)(8)(5)(3)(31(  









101112987654123

121110987654321
 

is a permutation in symmetric group 12S . Now, 

we can write nS
 
as )(21 ...  c . Hence 

 







101112987654123

121110987654321


 

)1210)(11()9()8()7()6()5()4()2()31( . 

Therefore ),( 
nt  is a permutation space 

induced by soft topology ,  where 

nt = },8{},7{},6{},5{},4{},2{,}3,1{,,{12  t

}}12,10{},11{},9{ and 

}.12,11,10,9,8,7,6,5,4,3,2,1{  Now to find the 

permutation subspace for,  

we consider that  

},3,1{1 
T },2{2 

T }4{3 
T ,  4T ,

},4,1{5 
T },4,1{6 

T }4,1{7 
T ,

 }4,1{10},4,1{9},4,1{8


TTT

 }}4,1{},4{},2{},3,1{{

}}4,1{},4{},2{},3,1{{ MaxMaxMaxMaxMax

 mMax 4}4,2,3{

},4,3,2,1{1   


  

iT
iTB )1(  

Then 

)2)(341(
3124

4321
)41()4()2()31(  







 is a permutation in symmetric group 4S  induced 

by }4,1{  and )4,1(


t
 
is a permutation 

subspace induced by soft topology ,  where 

}}4,3,1{},2{,,1{4 



tmt . Moreover, 

lemma 3.4 is not hold for }4,1{ . 

Since s
iT

iT 


 )41()4()2()31( 62112  a

nd hence 264  sm . But 0t (since 
B ), thus smt  . That means, lemma 3.4 

is not hold for }4,1{  (since there are two 

different members }4,1{},3,1{  are not 

separate). Now to find the permutation subspace 

for }12{ , 

 we consider that:  
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},3,1{1 
T },2{2 

T },4{3 
T },5{4 

T

},6{5 
T },7{6 

T },8{7 
T },9{8 

T

},10{9 
T  }12{10


T

}}12{},10{},9{},8{},7{},6{},5{},4{},2{},3,1{{

  12m ,2   sT
iT

i 


11  and .}11{)2(


 


iT
iTB  This 

implies that also,1 Bt  

.11112  sm That means .smt   
Further, 

)12)(11)(10)(9)(8)(7)(6)(5)(4)(2)(31(


is a permutation in symmetric group 12S  induced 

by }12{


  and   )12,2(


t

 
is a 

permutation subspace induced by soft 
topology ,  where 

},7{},6{},5{},4{},2{},3,1{,,{ 212 


  tmt

},10{},9{},8{ }}.12{},11{  Moreover, (lemma 

3.4) is hold for }12{ (since each pair of 

different members in   are separate). 

4. Some Notions of Permutation Spaces 

Definition 4.1: 

       Assume ),(

nt  is a (PTS), we say ),(


nt  is  

even (odd) permutation space if its permutation 

  is even (odd) in nS . 

 
Example 4.2: 

        Assume )9,(


t is a (PTS), where 

)2614( )5()9837( . Then )9,(


t is 

an even permutation space since 9S  is an 

even. 
 
Definition 4.3: 

          Assume ),(

nt  is a (PTS), we say ),(


nt  

is splittable permutation space if its 

permutation   satisfies nH . 

Example 4.4: 

         Assume )10,(


t is a (PTS), where 
)1081734695( )2( . Therefore, 

we have )10,(


t  is splittable permutation 

space since nH . 

 
Definition 4.5: 

        Assume ),(

nt  is a (PTS), we say ),(


nt  

is ambivalent permutation space if ),(

nt  is 

splittable permutation space and for each part i  

of )(  satisfies )1(|4 i . 

 
Example 4.6: 

         Assume
 )6,(


t  be a (PTS), 

where )23516( )4( . Then )6,(


t  is 

ambivalent permutation space since ),( 6
t  is 

splittable permutation space and for each part i  

of )(  satisfies )1(|4 i . 

  
The Maps induced by soft topologies 4.7 

       Suppose that ),1,,( EX  
)2,,( EX  and

 
)3,,( EX are three (STSs) over the common 

universe  X  and the parameter set E with their 
permutations ,   and   in symmetric group 

nS  where
 

)()( EXn  . Hence, we consider 

that 
2

),(
1

),(: 



 ntnt  is a map, and   

},...,2,1{ kbbb
  set, )(

  is said to be 

 set and it is defined as 

)}(),...,2(),1({)( kbbb   . We say   is a 

permutation map induced by soft topology 3 . 

 
Definition 4.8 

       Suppose that ),1,,( EX  
)2,,( EX  and

 
)3,,( EX are three (STSs) over the common 

universe  X  and the parameter set E with their 
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permutations ,   and   in symmetric group
 

nS  where ))(( EXn  . We say
 

2
),(

1
),(: 




 ntnt   is a permutation 

continuous induced by soft topology 3 , if 


)(

1  
nt  whenever  

nt . 

Theorem: 4.9  

Let ){}{ ,1},1(  
n
rr

k
jj eExX  be a (STS). If 

for any pair 


 iTii 21
 )1( ni   such that 

 
21 ii   and 

}{

/
*

,)(

iXiT

jxi







  for 

any )1( ni   and )1( kj  . Then 







n

i iTc
1

)( , where
  ),(


nkt  is a permutation 

space induced by soft topology  . 

Proof:  

{
1

  Let  i },,
2

,
1 ii

gxgxgx


 ,

}
2

,,
2

,
1

{
2 ihxhxhxi 

 


 iT , )1( ni   and 

,
jiji   2,1j . Since any pair 


 iTii 21

 )1( ni   such that 

 
21 ii  . Then ))()()((

1
21 i

ggg xixixi 
   

))()()((
1

21 i
ggg xixixi 

  and )()((
21 hihi xx 

 

))(
2i

hi x


  are separate cycles in symmetric 

group nkS  [since )()(
rhxitgxi   , for any 

].X
rh

x
tgx   

 Also, for any 


 iT
igxgxgxi },,

2
,

1
{


   and 

,},,
2

,
1

{


 lT
l

hxhxhxl 
   ).1( nli   

Hence, we consider that 

))()
2

()
1

((
igxigxigxi 

   and
 

))()
2

()
1

((
lhxlhxlhxl 

   are separate 

cycles in symmetric group nkS  [since 

)()( fxljxi   , for any nli 1  and 

Xfxjx , ]. In other side, 

nkS
iT

j jigxigxigxi

n

i








 )
1

))()
2

()
1

((
1
(


   

is a permutation for the permutation space 

 ),(

nkt . Thus, we consider that   



n

i iT
1

is the 

number of the product of separate cycles of 

)
1

))()
2

()
1

((
1
( 







iT

j jigxigxigxi

n

i 
  . Further, )(c  

is the number of the product of separate cycles 

with the 1-cycles of  . Thus )(c 


n

i iT
1

 in 

general. Therefore either )(c 


n

i iT
1

 or 

)(c 


n

i iT
1

. If )(c 


n

i iT
1

, then there is at 

least 1-cycle say
 

))(( jxi  for some ( Xjx  , 

)1 ni   with 

}{

/
*

)(

iXiT

jxi







  and this 

contradiction with our hypothesis. Hence 

)(c 


n

i iT
1

. 

Theorem: 4.10 

     Let ){}{ ,1},1(  
n
rr

k
jj eExX  be a (STS) 

and for any pair 


 iTii 21
 )1( ni   such 

that  
21 ii   and 

}{

/
*

,)(

iXiT

jxi







  for 

any )1( ni   and ).1( kj  Then 

 ),(

nkt  is an even permutation space, if 

)
1

(|2 





n

i iTnk   

Proof:  
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       By [Theorem (4.9)], we consider that 

 ),(

nkt  is a permutation space induced by soft 

topology   and its permutation   in symmetric 

group nkS  satisfies )(c .
1




n

i iT  However, 

)
1

(|2 





n

i iTnk
 

and hence )(cnk   is even. 

Then  ),(

nt  is an even permutation space.  

Lemma: 4.11 

   Assume ),,( EX  is a (STS). Then  ),(

nt  is 

odd permutation space, if ),,( EX is a (SITS) 

and n|2 . 

Proof:  

      Assume ),,( EX  is a (SITS)  and let 

 ),(

nt  be a permutation space induced by soft 

topology  . Hence )321( n [since 

),,( EX is (SITS)], thus 1)( c . Also, since 
n|2  , Then there is a positive integer number q  

such that qn 2  and hence )(cn  =(even) - 

(odd)=(odd). Hence   is odd permutation in nS . 

Then  ),( 
nt  is odd permutation space. 

Lemma: 4.12 

       Assume ){}{ ,1},1(  
n
rr

k
jj eExX  is a 

soft discrete topological space. Then 





jTn

n

i iT
1

for any ).1( nj   

Proof:  

      Assume ),,( EX  is a soft discrete 

topological space. Then, we consider that 

,





jTiT  ),1( nji  . So 





jTiT  , 

),1( nji   and hence 














nTTT

n

i iT 211











jTnjTjTjT  , )1( nj  .  

Lemma: 4.13 

       Let ){}{ ,1},1(  
n
rr

k
jj eExX  be a (STS). 

Then  ),(

nt  is (PSS), if 


 iTii  ,1 , 

where )1( ni  . 

Proof:  

        Let ),,( EX be a (STS). Then  ),(

nt  is 

(PSS), if 


 iTii  ,1 , and  ),(

nt  be a 

permutation space induced by soft topology  . 

Since 
 iii T ,1 , this implies that 

}{ gi x for some Xxg  . Therefore 

)))((
11

( 








iT

j jgi

n

i
x  for some Xx

jg  . Then 

 ),(

nt  is (PSS) [since each proper open 

 set is a singleton]. 

Lemma: 4.14  

    Let ){}{ ,1},1(  
n
rr

k
jj eExX  be a (STS). 

Then  ),(

nt  is an even permutation 

space, if 


 iTii  ,1 , where )1( ni  . 

Proof: 

is   ),(

ntBy [Lemma, (4.13)] we get        

of the be the family )(
1}{  c

ii Let. (PSS)

 cycles of-s with the 1product of separate cycle 

where
 

))((
jgii x  , for some Xx

jg   and 

)(1 ci   [since each proper open  set is 

a singleton]. However, 
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)
1

))((
1

( 








iT

j jgxi

n

i
 .nkSe But e  

is an identity element in nkS . Thus 

e = )()3()2()1( nk  and hence nkc )( .  

This implies 0)(  cnk  (even). Hence 

 ),(

nt  is an even permutation space. 

Theorem: 4.15  

       Let ){}{ ,1},1(  
n
rr

k
jj eExX  be a (STS) 

and for any pair 
 iii T

21
 )1( ni   

such that  
21 ii   and 



}{

/
*

,)(

iXiT

ji x







  for any )1( ni   and 

)1( kj  . Then  ),(

nkt  is a splittable 

permutation space, if the following are hold. 

(1) )1(),1(|2 niiTii 


  , 

(2) If ji    , then ji    , where 


 iTi and ),1( nijT jj 


 . 

Proof:  

By [Theorem (4.9)], we consider that  ),(

nkt  

is a permutation space induced by soft topology 
  and its permutation   in symmetric group 

nkS  satisfies )(c .
1



n

i iT Moreover, i

n

i


1
  

where for all ,1 ni 






Li

iT

Li 
1

 

))()
2

()
1

((
1

Li

gxigxigxi

iT

L 
 




  is permutation 

which is product of 


iT cyclic factors of the 

length 
Li

 , where 


 iT
Li

  and 


 iTL1 . 

For each
 nS  can be written as uniquely 

product of separate cycles. Thus 
 

)(...21  c , where i i  , )(
1}{  c

ii   are 

separate cycles and )(c  is the number of the 

product of separate cycles with the 1-cycles of  . 

Hence  )( ))(,...,2,1(  c  
is the 

"cycle type" of  . Since
 Li

iT

L

n

i










11

 and 

)(c 


n

i iT
1

.  Then for any i  there exists 
Li

  

satisfies
Lii   , where )1( ni  . The length 

of any cycle ))()()((
21

L

L

i

gigigii xxx


   

is 
Li

  and this implies that
 

))(,...,2,1(  c ,
12

,

1
1,,

21,
11

( 
T

  

),,
2

,
1

,,

2
2,,

22  nT
nnn

T
  No

w,  if 
Li

  is even  number  for some 

)1( ni   and ),1(


 iTL  thus )1( 
Li  

is odd and this contradiction with (1) of our 

hypothesis which state that ),1(|2 i
 

)1( niiTi 


 . Then  
Li

  are odd 

numbers for all )1( ni   and )1(


 iTL . 

Also, for any  )( ji   or )( hg   we have
 

hg ji    where ),,1( nji 
 

)1(


 iTg  and
 

)1(


 jTh . Then }1;1|{


 iTLni
Li

  

are different sets and by (2) of our hypothesis we 

consider that 
 

}1;1|{


 iTLni
Li

  are 

different too. Therefore nH  and hence 

 ),(

nkt  is a splittable permutation space. 
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Theorem: 4.16 

       Let ){}{ ,1},1(  
n
rr

k
jj eExX  be a (STS) 

and for any pair 


 iTii 21
 )1( ni   such 

that  
21 ii   and 

}{

/
*

,)(

iXiT

ji x







  for 

any )1( ni   and )1( kj  . Then 

 ),(

nkt  is an ambivalent permutation space, 

if the following are hold. 

(1) )1(),1(|2 niiTii 


  , 

(2) If ji   , then
 ji   , where 


 ii T   and 

  
),1( nijT jj 


 , 

(3) If )1(),1(|4 niiTii 


  .   

Proof: 

       From (1) and (2) we consider that 

permutation space  ),(

nkt  is a splittable [ By 

Lemma, (4.13)].  Also,  from (1)  and  (2)  that 

easy to show that 
 

,(
11))(,...,2,1(  c  

 

,,,,,,...,,,,,
21

2
21

1
2 22211  nn

TT




)


nT
n . That means for any part i  of )( , 

there exists 
 ii T

L
 for some )1( ni  and 

)1(


 iTL  satisfies 
Lii    and hence 

from (3) we have ))(1(),1(|4  cii  . 

Then  ),(

nk

t  is an ambivalent permutation 

space. 

5. PROPOSED IMPROVEMENTS 

Due to the difficulties of finding link between two 
different topological spaces in different strictures, 

the present algorithm is the first link between soft 

space ),,( EX and permutation space ),( 
nt , 

where they are two different topological spaces in 
different strictures. This algorithm will help us to 
study all of the notions in (STSs) that are given in 
past work in permutation topological spaces when 
they are induced by some soft topologies. This 
algorithm is highly recommended. 

6. CONCLUSIONS AND OPEN PROBLEMS   

In this work, an algorithm has been introduced to 
find the permutation in symmetric group using 
soft topological space to structure permutation 
topological space. Further, suppose that 

),1,,( EX )2,,( EX  and )3,,( EX are three 

(STSs) over the common universe X  the 
parameter set E  with their permutations ,   

and   in symmetric group
 nS  where 

)()( EXn  . Hence the questions can be 

summarized as follows: 

1) Is necessarily true, if 
1

),( 

nt  is a even (res. 

odd, splittable, ambivalent) permutation space 

and 
21

)(,(: ,) 



 nn tt  is continuous 

permutation map. Then the image under   is 
even (res. odd, splittable, ambivalent) 
permutation space, too. 

2) Is necessarily true, if ),,( 1EX
 and 

),,( 2EX are two (STSs). Then Tnt ),(   is a 

permutation space induced by soft topology 

T , where 21  T . 

3) Is necessarily true, if ),,( TEX  is a soft 

connected. Then Tnt ),(   is a permutation 

connected induced by soft topology T . 
4) Is necessarily true, if ),,( TEX  is a soft 

compact space. Then Tnt ),(   is a 

permutation compact space induced by soft 
topology T . 
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