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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 g in symmetric group S, where

each permutation S € S, can be represented as a

product of disjoint (separate) cycles. In other

1,1 1 .,,2.2 2
words, 3= (bl,bz,...,bal )by b5, ...,baz)

L b )y and Vi#j

c(f) (B)
(b , o bSWP)
( 1 2 “e(p)
satisfy ~ {b] b5 ,...,bg,i YN (b b3 ,...,béj V=¢
[11]. That means, S can be represented as

Ay e(py where /11- separate cycles of

length |ﬂi| = a; and ¢(p) refers to the number

of the product of separate cycles with the 1-cycles

2445

of B. 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
a=a(p) = (ay(h)a, (ﬂ)a'":ac(ﬂ) (8) -
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Definition 2.2 ([13])

We refer to all the permutations in S}, of cycle

type a by .

Definition 2.3 ([13])

Let B be a permutation in Alternating group
Ay, and ,BeCa. A(B) conjugacy class of B in

Ay is defined by

A(P)=1{y e 4, |}/=t/§’t_1 ; for some t € 4,,} =

a

c% (if BeH,)

a+
or

a

C C

TL(if BeHy)

o+ .
where C are two classes of equal order in

group An that
c®=c*"uc* and Hy,={C%of §,|

Alternating such

n>1, with all parts @, of a different and
odd}.

Proposition 2.4 ([14])

The conjugacy classes C“* of An are

ambivalent if 4| (0(1- —1) for each part @; of .

Definition 2.5 ([10])

Let g eS§, with Q={12,.,n} and the
"cycle type" of £ is a(p) :(al,az,...,ac(ﬂ)),
and {ﬂi}f:(ig ) be a composite of "pairwise
separate cycles" of g where 4; :(bli ,bé,
...,béi s 1<i<ce(f). Bach 2 =(by,by,..b;),
in

k — cycle S, we put [-set as

2446

A7 =1{b,,b,,...,b, }and is said to be S —set of

cycle A. Also, S -—sets of {ﬂi}fz(lﬂ ! are

B

investigated by (4 = (b by by } |
1

1<i<c(B).

Remark 2.6

Suppose that /1? and ﬂf are fB—sets inQ,

A

where = o and ‘/1 j‘ =v. Then the known

definitions will be written as following:

Definition 2.7 ([10])

Let ﬂiﬁ and /1? be g - sets inQ, they are
called separate iff there exists 1< d < o, for each

1< r <vsuch that b(lj # b,{ and

Definition 2.8 ([10])
Let A7 and /1? be g -sets inQ. We say
they are equal iff there exists 1 < d < o, for each

1 < r < v such that b; zb,{.

Definition 2.9: ([10])
We say /L.ﬂ is contained in ﬂf and

denoted
FIDY B B
A e A Y by < Y bY .
P E =k
Definition 2.10: ([15])

Foranyﬂﬂ ={by,by...b,} and nﬂ = {ay,a,,

B

...,a,,} two subsets of Q, we call A7 and

are similar B —sets inQ, iff

Sh - %
= a
=1k T2k
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and there are two points say b;,b; € A? such Definition 2.11: ([10])

that b cy?  and b en”. Assume Let (2 = by, bh bl }},; bea family of not
1
iﬁ —{bysbysebp} Uﬂ ~{ay.ay, . ay) separaﬂte S —sets. We define the intersection (union)
of {47 }.., respectively, by ~ AP = 2% where
are  similar p—sets in Q and o. .
B B YRS R By s ap
A = Max{Max{n" - o}, Max{2” — w}}, where kélbk - mf{kélbk siell and Y, Ar =A%,
co={bl,bz,...,br}ﬂ{al,az,...,au}. o .

J

o;
Lo
S bl =sup{> b, ;iel
where iz k p{kzl I }.

Then /1/)) & nﬂ, if AET]ﬂ. Also,

Uﬂ el ac ,37 Definition 2.12: ([10])
/1’8 ,if Ae 77’8 Assume A is permutation in S, , and let
nﬁ A /”Lﬁ = n
and { . }i2y’ be a family of product of separate
Uﬁ . /1ﬂ _ qﬂ, if Ae ’7ﬂ cycles with the 1-cycles of 23, where|ﬂ,l-| =a;,
lﬁ, if Ae /1'3

1 <i < ¢(f), then permutation topology tf isa
For any ﬂﬂ ={b|,by,....0.} ~and 7" =

family of pB-sets of the collection {)pl-}icz(ib7 )

{ay,ay,...,a,} two subsets of Q.
Then, together with Q = {1,2,..., n} and empty set. We

P - R
say (Q,t;, ) 1s permutation space.
r [
/ﬂ , if (kZ bk <kzlak) Or (/ﬂ &Iﬂ are similarandAa/B )
:1 —]

r 1% ogs
nﬂ, if( kZlbk >kz1 @,)Or W4 &775 are similarand A 27 Definition: 2.13: ([15])

;ﬂ , if /ﬂ :f = ;ﬁ Assume (Q, r,'lg )is a permutation topological
@, if /ﬂ &nﬁ are disjoint space. We say (Q, 15 ) is a Permutation Single
Space (PSS) iff all their proper open S —sets are
and singleton.
iﬁ vnﬁ =

r ) Definition: 2.14: ([15])
A'B, if (kzlbk >kzlak) Or ﬂﬂ&nﬁ are similar and

B Assume (Q, rnﬂ ) is a permutation topological
Aei”)
B .. T v B. B o space. We say (Q, rf ) is a Permutation Indiscrete
nif( X bk <Yy ak)Or(/l &y" are similar and . L
k=1 k=1 Space (PIS) iff each open g —set is trivial S —set.
de nﬁ )

Definition 2.15: ([1])
ST

Assume that E is a set of parameters, X is an

BB L
QIf47 &y are disjoint initial universe set, P(X) is the power set of X

e
2447
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and K is a subset of £ . We say (F,K) is a soft

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

Definition 2.16 ([16])

Assume (F,A)and (M,L) are soft sets
over X , their union (H, C) is a soft set such that
for all eeC=4AUL, H(e)=F(e) Iif
eecd-L, H(e)=M(e) if eelL-4,
Fl(e)UM(e)if ee ANB. we write (F,4)11
(M,L)=(H,C). Also, their intersection is a
soft set, denoted by (H,C) = (F,4) [l (M,L)
where C=A4ANL, and it is
H(e) = F(e)N M(e)forall ee C.

defined as

Definition 2.17 (]2])

A soft set (G.5)° is the complement of

(G,B) in (X,E) and it is defined by (G°. k).
where K = E\{ee B|G(e)= X} and Ve e K

Gc(e)_{X\G(e), if ecB
X, ife¢ B.

Definition 2.18: ([2])

Assume 7 is a family of soft sets over X .
We say r is a soft topology on X if r satisfies
the following axioms:
(i)The intersection of any two soft sets in 7
belongs to the family 7 .
(i1) The union of any number of soft sets in ¢
belongs to the family .
(iii) (X, E) and @ belong to the family 7.
We say (X,E,7) is a soft topological space
(STS) overX . Also, each member in the
family zis said to be a soft open set and its
complement is said to be a soft closed set.
Further, (X, E,7) is said to be a soft topological
indiscrete  space  (SITS) over X, if
7 ={D,(X,E)}. Also, (X,E,7) 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

B = (by,by .., by) iseven <> 7 is odd.

2448

2
3)

BeS, iseven <& n—c(f) iseven,

£ = () ( Identity ) < S = (b)for some b € Q

Remark 2.20:

In this work, for any set

D=1{d|.dy,....d;} of k distinct objects and for
any cycle B = (b b,...b,)we will use|B| =m
and |D| =k 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 (X,E,T) is a (STS), where
X ={s;.55, .., 5 }» E={ej,ep,...e,}and

T = (0, (X, E){(F, E) 1y 3. Now, let Ty = {Fj(e;)}iey s
m m F
Ty = (F;(ey)joysesT, = {F;(e, )} . For

1<i

any <n, let T/={(BeT /B=*g¢}

vV (1<i<n), let 6;: X - N beamap from X
N  defined by
é‘l-(sj)zj+(i—l)k, for all s;eX and (1<i<n)

into natural numbers

n
o=1Ilo;
i=1

where k:|X|. Then is called

permutation in symmetric group S,, where for

’

T

all

1<i<n

= >

)) is permutation which is product of

L

’

T; |cyclic factors of the length ‘wL , Where
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’

eT:

O =S5 1S5 s.00sS 1<L<
L {gl 4] g‘wL‘} l

r

T.

i |- Further, o; =(6;(s;)) if T; =¢. Then

(Q, 12 )r 1s called permutation topological space

by soft topology T,
Q={1,2,....,h}, h=nk and t;lj is a family of

induced where

o —set of the family {o; };l:l together with Q and
empty set. Also, if (X,E,T') is a soft indiscrete
space. Then (Q,t,‘j)r is called permutation

indiscrete space (PIS) induced by soft topology
r, where o=(123...h). Finally, for any

(X, E,T) (STS),
I'= {q)a(X’E)s{(F‘l’E)}:’il}a E= {615625 ""en}

non-indiscrete where

and X = {Sl 2895 ..,sk}, we can generate
permutation topological ~space (.1, ) as
follows:

m

Fl,forall 1<i<n,

(2)-Find T/ ={weT; /o # ¢} ,forall 1<i<n,
(3)- Find 5l-(sj):j+(i—1)k, V (1<j<k) and
YV (1<i<n),

(4)-Find o; forall 1 <i < n, where
Gl = (51(.5’1)), if ]; =¢ and

T

if L # @ where

’

T:

oy = {sgl,sgz,...,sg‘wL‘ } e ;

n
(5)-Find o = 'Hl o,

=
(6)-Find the "separate cycle factors including the
l-cycle" of o say 4, 4,...4,(5)>
(7)-Find the o —sets of {4; }f:(f)
(8)- Find Q, where Q ={1,2,...h} and h = nk,

2449

(9)- Find t;l’, where t}?:{qﬁ,Q,/l?,/lg,
c
...,ﬂc(a)}.

(10) Then (@, ) is (PTS).

Remarks 3.2:

k
(1) Foral 1<i<n,let T;={¢, X}UT;.
Here we wused normal union (U), normal

intersection (1) and empty set (¢ ) then we have
*

(X,T:) is a topological space for each (1<i < n).

/
* %
(2) We consider that &; :(X,T;) >(X;,T;)is an
isomorphic, where X; =6;(X) and
/
* *
T, =Y|Y=6;(2);Z€T;}. In other words,

V1<t<mk, we have
c=t—k(i+1).

(3) For any (1<i#g<n)and(1<j<k), we
have&i(sj)eXq[Since6l~(sj)=j+(i—l)k¢j
+(q-Dk, Vj=12,.k]

-1
6; () =s,, where

4) If 5i(s ;)¢ /U v , for some
peT;—{X;}
1<i<n)
and (1< j<k). Then (s ;e /U w for all
(//eTq—{Xq}
(I1<g<n

Permutation Subspaces
TopologyI" 3.3

Induced by Soft

Let (Q,znﬁ )r be a permutation space induced

by soft topology P ca and

P AP

r,

, for each proper A'I-B €ty ,

B {bll,bé,...,bll:k b, if /1/3 & l’igare not separate
T =

i

¢, if lﬂ & ﬂiﬂ are separate
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B

Let & = {7/ | ’

r?

" nonempty open g -set}. V T

e ®, let by = Max{b|,by.,.. b;k} and m = Max{b ;

T[ﬁ e®}. Let N Tl.ﬂ ) where

rfew

B= -

Q' ={1,2,..,miand ([)) is a normal intersection.
B . i i

VI eR we consider T; = (by.by e bl.k) is

i —cycle in S, . In other words, the product of

separate cycles of other permutation in symmetric

group S, induced by /I’B say 7/1/3 where

t
7= 1 n0e)mdyt = T
rhem " Then
Pl

whenever B = ¢ . Moreover, we say (€, tr];l r

is a permutation subspace induced by soft
2B

topology I' where t,fl is a family of all

B

/ -sets of product of separate cycles of
s .

/ together with Q' and empty set.

Lemma 3.4:

If each pair of different members in R are

separate, then B = {bl,bz,...,bt}has exactly ¢

points where ¢ = m — s and Z|Tl| =s.
T/ en

Proof:

Suppose  that Tl-'g ﬂT]fB =¢, for any
P18 < and B=1ib.b,,..b,} withk = ¢
i >t I R iiehg''d

where f=m—s and > |Ti|:S' Since

Tlﬁ eR

B= N @- Tiﬂ)where Q' ={1,2,..., m} . Thus

Tlﬁe‘R
[B|l=1 N (Q'fTi'B)|. sinceTiﬂ ﬂTjﬁ = ¢, for
T[!BE*R
any Tiﬂ ,T ]_/3 eNn. This implies
that| B = | N (@ -1y
Ti eR

2450

S |n|=m-s=¢.But|Bl=k=: and this
Tlﬂ R
contradiction. Therefore Bz{bl,bz,...,bt}has

exactly ¢ points.

Example 3.5

Let the set of cars under consideration be
X

la), ay, az}.Let E = {cheap (e)); dark

color (e, ); modern (€,); beautiful (e 4 )} be set

parameter set. Now, to buy a good car. Let
(F,4) be soft set describing the Mr. Z opinion
and it is defined by

A= {61763764}
F(ey)=Hay,a3}, Flez)={ay},Fleg) =X
Further, we suppose that the good car in the

opinion of his friend, say Mr.W, is described by
(G, B) and it is defined by

B={ej,ey}

G(el) = {03} ) G(e4) = {a25 a3}

We have:

r={®,(U,E),(F, A),(G, B)}is a soft topology.
Find permutation space (Q,77 ). induced by

AO'

soft topologyI" . Also, find (Q’l,tf,; )r and
20

(Q’z,t;; r where 20:{1,4} and

77 =12}

Solution: We consider that

Tl = {F(el),G(el)},Tz = {F(ez),G(ez)},T3 = {F(€3)7

G(e3)}.Ty = {F(ey).Gley)} =

Tl = {{al,a3},{a3}},T2 = {¢,¢},T3 = {{al,a3},

{al,az,a3}},T4 = {d),{al,a3}} =

Ti’ = {{a15a3}7{a3}}’Té :¢5T:‘; = {az},TA = {X9{a2’a3}}:>

* * *

Ti = {¢5X»{a3}’{alsa3}}sT2 = {¢’X}9T3 = {¢,X,{612}},

S %k

T, =1{¢, X, {ay,a3}}. Hence we have (X,T;) is
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a topological space for each (1<i < 4). Now, we
/

*

consider that (X;,7;
each (1<i<n).

/

where (Xl 5 Tl) = ({102=3}0 {¢= {102=3}9 {3}7 {103} })a
/

(X2 st) = ({405=6}= {¢9 {40596}})9
/

(X3 P T3 ) = ({798’9} P {¢7 {77879} > {8} })7
/

(X4,T4) =({10,11,12},{¢4, {10,1 1,12} {11,12} }).
all

) is a topological space for

Moreover, for 1<i<n,

’

7[?

)) is permutation

“

cyclic factors of the

0; = [16(ag ) 5ag)) ..a;-(a%

’

which is product of ‘Tl

length ‘wL" where @; €T; and 1<L<

’
il
Hence we have

o1 = (51 (a2 )»51 (a3 ))(51 (a3 N =(13)3),
Oy :(52 (a2 =),
03 = (53 (ay)) =(8),

oy = (54(ay) 84(az)) =(11 12)(10 1112).

4

Then o = Il o; =
1=

(1 3)(3)(5)8)(11 12)(10 11 12) =

10
12

11

11

1 23 45 6 789
321456 789

12
10
is a permutation in symmetric group S 12 - Now,

we can write 0 €S, as 4 4,..4 Hence

c(o) "
1 23 456 7 89 10 11 12
321456 7 89 1211 10

2451

(1 3) (2) (H(G) (6) (7) (8)(9)A)(10 12).
(Q,1;)
by  soft
17 =105 ={Q, $,{1,3},{2}, {4},15},16},17}, 48},
{9}, {11}, {10,12} } and
0={,23,45,6,789,101112}. Now to find the
permutation subspace for,

Therefore is a permutation space

induced topology ',  where

we consider that

T =03 Ty =21 = 4.1, =9,
Ty = (L4}, T = {14, 77 = (1.4,
Ty ={4.,T ={14,,5] = (14} =
R={{1,3},{2},{4},{L4}} =
Max {Max {1,3}, Max {2}, Max {4}, Max {1,4}}
Max {3,2,4} =4 =m =

ro_ _ r_ 7Oy _
Q) = {1,2,3.4}, 5= @ -17)=¢

i

Then

1 2 3 4
4 21 3

Z’O—

yo =03)@)#Hd 4)=( j=(l 4 3)(2)

is a permutation in symmetric group S, 4 induced

10
by A° ={,4} and (Q’l,ti/ ) is a permutation

subspace induced by soft topology I', where
o o

Postl =10).4.020.034)).
lemma 3.4 is not hold for 102{1,4}.

Pl

= |1 3)|+]@)] +|@)]+|a 9| = 2+1+1+2=6a

nd hence m—s=4-6=-2. But =0 (since
B=¢), thus t # m — s . That means, lemma 3.4

t Moreover,

Since =5

is not hold for 2° = {1,4} (since there are two
different {1,3},{1,4} € Rare
separate). Now to find the permutation subspace

for 77 = {12},

members not

we consider that:
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17 =3}, Ty =2}, 1y =4, T, = {5},
I =16}, Ty =T} Ty =@, Ty =19},

O o
Ty =110}, T = {12} =

R = {1,35,{2}, {4}, {5}, {6, {7}, {8}, {9}, 10}, {12}}

Sm=12= 05 =Q, Y |I|=s

T eR
=11 and B= N (@, -7%)={1. This
Tl-o-eﬂ'{ 2 i
implies that t:|B| =1, also
m—s=12—-11=1.That means ¢=m—s.
Further,
(o2
yT = (1 3)(2)AEN6)(THE)9)10)(11)(12)
is a permutation in symmetric group S 1o induced
by ~~  ={12} and ((2’2,z17/2 )r is a
permutation  subspace induced by  soft
topology I, where
Al
te =ty ={Q5,0,{1,3},{2}, {4}, {5}, {6},

{81,191, 1105, {11}, {12}}.
3.4) is hold for z° = {12} (since each pair of

different members in ‘R are separate).

Moreover, (lemma

4. Some Notions of Permutation Spaces

Definition 4.1:

Assume (Q,tf) is a (PTS), we say (Q,tf) is
even (odd) permutation space if its permutation
B iseven (odd) in S, .

Example 4.2:

Assume (Q,t'B a (PTS), where

9
B=(4162)(73809)(5). Then (Q,t9'B) is

) is

an even permutation space since [ ES9 is an

cven.

Definition 4.3:

Assume (Q,z,'f) is a (PTS), we say (Q,I’B)

n
is  splittable permutation space if its

permutation 4 satisfies € H,,.

{7},

2452

Example 4.4:
Assume (Q,tl%) is a (PTS), where
B=(59 6 43718 10) (2). Therefore,

(Q,tl%) is splittable permutation

space since € H,,.

we have

Definition 4.5:

Assume (Q,zf) is a (PTS), we say (Q,tf)
B

is ambivalent permutation space if (Q,s), ) is

splittable permutation space and for each part a;

of a(p) satisfies 4|(a; —1).
Example 4.6:

Assume (Q, tg ) be a (PTS),

where =(61 5 3 2) (4). Then (Q,té}) is
ambivalent permutation space since (Q,Zf ) is
splittable permutation space and for each part a;

of a(p) satisfies 4|(a; —1).

The Maps induced by soft topologies 4.7

Suppose that (X, E, 7)), (X,E,75) and

(X,E,7ry)are three (STSs) over the common

universe X and the parameter set £ with their
permutations £, x4 and § in symmetric group

S, where n = (|X|)>< (|E|). Hence, we consider

that § : (Q,tnﬂ)Tl - (Q,t,‘f)r2 is a map, and Vv

lﬁ ={b|.by....bp } B —set, 5(/1ﬂ) is said to be

1 —set and it is defined as

5(/1/3) = {5(b)),6(by )., 6(by )} . We say J isa

permutation map induced by soft topology 75.

Definition 4.8

Suppose that (x,E,r), (X,E7p) and

(X,E,7ry)are three (STSs) over the common

universe X and the parameter set £ with their
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permutations B, x4 and § in symmetric group
S, where n= (|X|)(|E|) . We say

5:(Q,tf i —>(Q,t,§‘),2 is a permutation

continuous induced by soft topology 75, if

s M e tf whenever * € t/'.
Theorem: 4.9

k

Let (X:{xj}jzl,Ez{er}’;:l,r) be a (STS). If

’

for any pair wil #* wiz €T; (1<i<n) such that

@, ﬂa)l.z =¢ and 5;(x;)e /U y, for
k
yel,~(X,}
any (1<i<n) and (1<j<k). Then
ni| y/j . .
c(B) = EITI. , where (©, tnk)l" 1S a permutation
space induced by soft topology I".
Proof:
Let o, ={x, Xy »..uXy },
) I %) gal,-

.= TR T. ,(1<i<n)and
a)lz {xhl Xhz xha)l_2 } € i ( )
wij:wl.j , j=12. Since any pair
o, # 0, €T; (1<i<n) such that

o ﬂa)iz = ¢. Then(5;(x, ) 5(x, ) ...0;(x, )

(é‘l-(xgl) é‘l-(xgz) ...é‘i(xg;i1 ))and (é'l.(xhl) El.(xhz)

0 (xy,

-

)) are separate cycles in symmetric
2

group Snk [since 8;(xg, ) # 50y ) 5 for any
xgt #xm e X].

’

Also, for any o = and

{xgl,xgz,...,xga)i}eﬂ-
w; ={x; ,Xp ..., X el;, 1<i#l<n).
1= X, hal} 1. ( )

that

and

consider

5i(xg_ )

i

Hence,

(Bi(xg ) 8i(xg, ) o

we

2453

((Sl(xh1 ) §l(xh2 ) ... 5l(th )) are separate

cycles in symmetric group Sn k [since
Si(xj) =5 (xp), for any 1<i#[/<n and
X)X r e X]. In other side,
"
n
p= il;l1(}11(§i(xgl) Ei(xgz) ---5,-(xgal_j N €S,k

is a permutation for the permutation space

n
py

i=ll

is the

T

(Q, tf,; )r - Thus, we consider that

number of the product of separate cycles of

'

T

ng (31 (xg ) 3 (xg)) -5 (xga)ij ) . Further, ¢(f)

n
T1(
i=l
is the number of the product of separate cycles

in

with the 1-cycles of . Thus c¢(f) = .ng,-
i=

general. Therefore either c¢(f) = _gl‘Ti‘ or
=
n ! n !
c(p) > _Zl‘Tl- ‘ If ¢(p) > _Zl‘Tl- ‘, then there is at
1= =

least 1-cycle say (5; (x;) for some (xj eX,

1<i<n) with Si(x;)e /U v and this
*
wel;—{X;}
contradiction with our hypothesis. Hence
n ’
c(h) = ilei ‘

Theorem: 4.10

k

Let (X:{xj}jzl,E:{e,}le,F) be a (STS)

'

and for any pair a)l-l # a)l-z €eT; (1<i<n) such

that a)l-l ﬂcol-z =¢ and 5;(x;)e iU y, for
pel;-Lx;)
any and

(1<i<n) (1< j <k).Then

(Q’I;IZC)F is an even permutation space, if

2| (nk - EIT,.
=

)

Proof:
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By [Theorem (4.9)], we consider that
(Q, t,'f k)F is a permutation space induced by soft

topology I and its permutation £ in symmetric

n ’
group S, satisfies c¢(f) = EI‘TI- ‘ However,

’

n
2| (nk - X

1=

T; ) and hence nk—c(f) is even.

Then (Q,tﬂ )r is an even permutation space.

Lemma: 4.11

Assume (X,E,T) is a (STS). Then(Q,tf)r is
odd permutation space, if (X,E,I)is a (SITS)
and 2|n.

Proof:

Assume (X,E,I') is a (SITS) and let

(Q,tﬂ )1 be a permutation space induced by soft
topology T . B =12 3...n)[since
(X,E,T)is (SITS)], thus c¢(f) =1. Also, since

Hence

2| n , Then there is a positive integer number ¢

such that n = 2q and hence n—c(f)=(even) -
(odd)=(odd). Hence /3 is odd permutation in Sn.

Then (€, ¢ f ) is odd permutation space.
Lemma: 4.12

Assume (X = {x/-}l;zl,E= {er}le,l“) is a

soft  discrete  topological  space.  Then
n ’ r

.ZITI":”T]’ forany (1< j<n).

=

Proof:

Assume (X,E,I') is a soft discrete
topological space. Then, we consider that
T, =T;, Vv(1<i,j<n). So Ti:Tj ,
V(1<i,j<n) and hence

2454

él Ti’ —‘Tl' + Tz' +...+ Tn' =
Tj’ + Tj, +..+ Tj":nTj", Y(1<j<n).
Lemma: 4.13

Let (X ={x;}%_ . E = {e,1/.T) bea(STS).

Then (Qif)p is (PSS), if |o;|=1ve, T,

where (1<i<n).

Proof:

Let(X,E,T)be a (STS). Then(Q,tf)r is

(PSS), if |0y =1.¥@; <7, and @1F) be a

permutation space induced by soft topology I .
!
Since |a),| =L,Vw, €T, , this implies that

®; ={x }for some x, €X. Therefore

'

T
B= 11'1[(1'[ (6;(x, ) for some x, €X . Then
i=1 j=1 & &)

Py

[ —set is a singleton].

is (PSS) [since each proper open

Lemma: 4.14

Let (X ={x;}.E={e,}l|.T) be a (STS).

Then (2, tnﬂ )r is an even permutation

space, if ‘a)l‘ =LVw; €T; ,where (1<i<n).
Proof:

By [Lemma, (4.13)] we get (Q.¢7)p is

(PSS). Let{A,} /) be the family of the
product of separate cycles with the 1-cycles of

where /4 =(5i(xgj)), for some xgj €eX and

1<i<c(p) [since each proper open g - setis

a singleton]. However,
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'

T.
5 - il_f[l(jlil T (xgj ») =e€ S, .Bute
is an identity element in Snk. Thus
B=e=1)(2) 3)...(nk) and hencec(p) = nk .
This implies nk—c(B)=0 (even). Hence

(Q, t,’lg )T is an even permutation space.
Theorem: 4.15
Let (X = {x;}_ . E={e,11;.T) bea (STS)

!
and for any pair @, #@, €T, (1<i<n)

such that @, N @, = ¢ and
o;(x;)e /U v, for any (1<i<n) and
yel;={X;}

(1<j<k). Then (Q,tfk)r is a splittable

permutation space, if the following are hold.

(1) 2[(ay|-D.Yeo; eT; 1 <i<n),

Q) If o=o0; where

J
’ !

o; € T; and a)jeTj (1<j,i<n).

s then|wi|¢‘wj‘ R

Proof:

By [Theorem (4.9)], we consider that (Q, ¢ ]’ZC T

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

n

.Moreover, g = ‘Hl o;
1=

. n !
S, satisfies ¢(f) = .Zl‘Ti
i=

5
where for all 1<i<nm o =No; =
= L
I
lzl(él-(xgl) 5l.(xg2) LG ) is  permutation
@
L
which is product of |T; |cyclic factors of the

length

al

o; |, where w; €T; and 1<L<
L L

2455

For each f €S, can be written as uniquely
of Thus f=

c(p)
;o1 are

product separate  cycles.

Ayt gy Where || = a; s (2,
separate cycles and c(f) is the number of the

product of separate cycles with the 1-cycles of .

Hence a=a(p)=(a,0y,..a,p) is the
"cycle type" of p. Since g - m Tnf‘m and

i=1L=1 'L

n ’
c(p) = 'Zl‘Ti ‘ Then for any /; there exists o,
i=

satisfies 4, = o where (1<i<n). The length

)

I

of any cycle o, =(é;(xgl) é;(xgz) - O(x,

i

is @, and this implies that
A1, A,y A = , yeees 5| @ |
( 1% c(ﬂ)) (‘“’11‘ “012‘ wlTl, ‘ 21‘
wr |, |@ veso, e, |, ..., e No
‘ 22 ‘ Z‘Tz, m ny n‘Tn, )
w, if o ‘ is even number for some

T

(1<i<n) and A<L<|T|), thus (‘wiL ‘, 1

is odd and this contradiction with (1) of our

hypothesis which state that 2 | (|wl- | - 1),

Ve, €T; (1<i<n). Then ‘a),.L‘ are odd

’

numbers for all (1<i<n) and(I<L<|T;)).

Also, for any (i#j) or (g#h) we have

7;

@ #@, where (1<i,j<n), (I<g<|T:|) and

’

T.

(1<hs :

}

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

j

). Then {@; [1<i<ml<L<
L

’

} are

consider that { T;

; ‘|1£i£n;1£L£
L

different too. Therefore fe H,, and hence

(«, tfk)r is a splittable permutation space.




Journal of Theoretical and Applied Information Technology
15" May 2018. Vol.96. No 09

g

© 2005 - ongoing JATIT & LLS

Cialill

ISSN: 1992-8645

wWww.jatit.org

E-ISSN: 1817-3195

Theorem: 4.16

k

Let (X:{xj}jzl,E:{er}le,F) be a (STS)

'

and for any pair a)il # wiz €T, (1<i<n) such

that @ ﬂa)l-2 =¢ and J;(x;)e 4U y, for
peT X}
any (1<i<n) and (1<j<k). Then

(Q,tfk )r is an ambivalent permutation space,

if the following are hold.

() 2| oy -D.Vo, eT; 1 <i<n),

It w; # @,
4 ’

w;, €T, and a)]-eT]-(ISj,iSn),

then |a)l| #* ‘a)/‘ , Wwhere

G)If 4 (o;|-1.Vaoy €Ty (1<i<n).
Proof:

From (1) and (2) we consider that
permutation space (€, tﬁ()r is a splittable [ By

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

b

easy to show that (a,a, ... a.(py) = (‘a)11

a

m

0)

(1

@)..la

7]

) . That means for any part a; of a(pf),

- )| B (B | d@y | @,

7|

!
there exists ; €T, for some (1<i<n)and

(1<L<

T; ‘) satisfies o, = ‘a)iL‘ and hence
from (3) we have 4[(a; —1),V(1<i<c(B)).

Then (Q,I'B

i T is an ambivalent permutation

space.

5. PROPOSED IMPROVEMENTS

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

3

2456

the present algorithm is the first link between soft
space (X,E,T')and permutation space (Q, tnﬂ ),

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
(X,E,rl), (X,E,rz) and (X,E,z3)are three
(STSs) over the common universe X the

parameter set £ with their permutations £, u
and O
n =(|X|)>< (|E|) Hence the questions can be

in symmetric group S, where

summarized as follows:

1) Is necessarily true, if (€, tnﬂ),1 is a even (res.
odd, splittable, ambivalent) permutation space
and §: (Q,tnﬂ)fI - (Q,z}f’)r2 is continuous

permutation map. Then the image under O is

even (res. odd, splittable, ambivalent)
permutation space, too.
2) Isnecessarily true, if (X,E,7;) and

(X,E,7,) are two (STSs). Then (Q,tf)T isa
permutation space induced by soft topology
T , where T=Tl><72.

3) Is necessarily true, if (X,E,T) is a soft

connected. Then (Q,tf ); is a permutation

connected induced by soft topology T .
is a soft

4) Is necessarily true, if (X,E,T)
Then (Q.17),
permutation compact space induced by soft

topology T .

compact  space. is a
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