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Abstract

In this paper, we introduce some concepts : soft group point, soft group set, soft group topology ,define soft group
Fréchet space and soft group Hausdorff space in soft group topological spaces, study a relation between Fg -
topological space and soft group topological space with examples. Finally we introduce a new generalized
definition called NSG- sets study the relations between it and the related sets.
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1. Introduction

Soft set theory was introduced by Molodtsov 1999 [5]. Aktas and Cagman 2007 [1] give the notion of a soft group
using Molodtsov soft set definition which is a generalization of fuzzy sets to deal with uncertain problems. And
then several authors like Aktas and Ozlu, 2014 [1]; Aygun and Aygun, 2009[2]; Muhammad and Sagqib, 2012[4];
Nazmul and Syamal, 2012[6]; Ray and Goldar, 2017[7] have generalized the idea of soft group depending on
Aktas and Cagman definition. In this search, to making examples on these types of spaces, we introduce new
definitions and structures different from the previous studies, we define the soft group element to construct the
soft group set then generate soft group topology and define soft group Fréchet space and soft group Hausdorff
space, fuzzy group Fréchet space and fuzzy group Hausdorff space with a comparison between them and with
some theorems and examples. Finally define NSG- sets depend on [3], study the relations between it and the
related sets.

2. On Sc- Sets and Sc - topology

We will introduce soft group points, soft group set (Se-set), and operations between them. In each example, the
soft group sets are generated by the same group and the same set X.

Definition 2.1

Let X any set ; G is a group , G is called soft group set ( Se-set), if Va in G 3 membership function Mg (a) where

M (a): . — P(X), by symbols A = {&: & = a, *“”, Ms(as) € P(X), V a.€G, 4 € w}.

Definitions 2.2
Let G be a group, X be any set:

1- The Se-null soft set @ = the set which contains no soft group elements.
2-  The Sc-universal soft set U = {&: 4 = a;/lc(”), Mg(ar) € P(X), V areG,A € w}.
3- & is Sc-element of Sg-set A <> & € A.

4- Two Se-elements & = a;"c(‘”) , €= e)'l""(e’l) are Sg-equal «» ax =eand Mg (a;) = Mg (ey).
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5- Let Aand Y are Sg-sets generated by group G and a set X,
A'is Sg-subset of ¥ (A & Y) «> V Se-element & € Athen d e7.

6- For two Sc-sets A, ¥ over the common universe X and a common group G, which defined by:

X ex L x MG("—A)

A={a:ar=a, , Mg(as) € P(X), V a»€G, A € w},

Y= {801 8=, ¥ Mo(ao) € P(X), V a0€G, o€ w}

Then the Se-union and the Se-intersection is defined as follows:

N =A O ¥ = The set of all soft group elements in both A and Y.

N =A A ¥ = The set of all common soft group elements in both A and Y.

Examples 2.3
1- LetG=(G,.) ={1,-1,i,-i}and let X =[0,1]. Define
0.76 x=1,
MG(x) = {0.44’ X = _1,
0.5 x = Fi.

Sc - set A = {10.76’ _10.44’ i 0,5, - 0,5} .

2- G=(G,.)={1,-1,i,-i }and let X = {m, b, d}. Define
m x=1,
Mg (x) = {b x=-1,
d x = Fi.
ThenA={1™ -1° i 9 -9} is Se-set.
Definition 2.4

Let X any set ; G is a group. Then (G, 3) is called soft group topological space (simply Sc -topological space) on

Vif 3 satisfy:

(1) The Sg-intersection of any finite Sg-set in 3 is belongs to 3.
2) @ , V belongs to the relation .

(3) The Sg-union of any of Sg-set in 8 belongs to the relation 3.
The resulting sets in of 3 will be Sg-open sets *.

Remark 2.5

Let U be an Se-set, A contained in U, if A € 3, the Sg-complement of

A={aa=a,
Examples 2.6
1. LetG=(G,)={-1,1}, X={1,0}

A={1°-11%, U={1°-1° 1%, -11}, Ac = {-1°, 1'}.

Mg(ar) € P(X), V areG, 1 € w} is defined by: A¢= U /A.

Then 8 ={@ , A, Ac, U} is soft group topology on U.
2. LetG=(G,.) ={1, -1}, X ={0,1} and Se-sets are defined as follows:
A={1%, U={1°-1° 1%, -11}, 7 = {1°,-1%}
Then 3={@ , A, ¥, U} is soft group topology on U.
Definition 2.7

Se-set A in (G, 9) is Se-neighborhood of & in (G, §) «> 3 Sg - set ¥ in S such that & € 7 & A.

Definition 2.8

Let X arbitrary set, G be a group, (G, 3) be an Se-space
1. Se-cl(A) = A{Y: Yis Se-closed set in 3, A & Y}.
2. Se-int(4) = O{ ¥: Yis Sc-open setin 3, ¥ & A}.
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Example 2.9

From example 2.6 (1), Se -cl (A) = ~{ A, U}=A
S - int(A)=0{ @ ,A}=A,
Se-cl(U)=A{U}=0,

Se-int(0)=C{ @, A U}y=0.

Definition 2.10

The function f: (Gy, 3) — (G2, %) between two Sg - spaces is said to be Sg - continuous if for each Sc - open set
Ain &; fY(A) is Sg - open in space 3 .

Definition 2.11

An Sg - homeomorphism is an Sg - bijective and Sg -continuous function between Sg -topological spaces that has
an Sg -continuous inverse function.

Definition 2.12
An Sg -topological invariant is proper class of Sg -topological spaces closed under Sg -homeomorphisms.
Definition 2.13

A property of topological space is hereditary property [ if every sub spaces of the given space be a topological
space], [ if Y < X, then the collection 3y = {G N Y: G € 3x} isatopology on Y ].

3. Sc -Fréchet Space (8:-space)
Definition 3.1

Let (G, 3) be soft group topological spaces then (G, 3) is 31-space (Sc-Fréchet Space) if for each two different

Sc-elements & = ay ¢ Y, & = ¢}'¢°? there exist Sc-open set containing one of them but not the other.

Example 3.2

From example 2.6 (1), A, Acare Sc- open sets of each of their points. Then 1° = 1, 1° € A but
11 & A similarly for other points. So 3 ={@, A, A¢, U} is 3,-space.

Example 3.3

From example 2.6 (2) A, 7 are Sc- open sets of each of their points. Then 19 = -1°, 1° € A and
19 EVbut1°€7.So3={a, A, A, U} is not 3;-space.

Example 3.4

LetG = (G, +) = (g Z) be a 2x2 matrix group, let X = {ki}}_, ,

- K1 K2
M= (6 7 ) be Sg-set

3K3 21(4—
0y 5l g
~_ (0 K2 - K1 K2
T=(5 7y ) =% 7y)
ThenS={@,M,Ni},i=1,23, isa 3 -space .
Theorem 3.5

Let (G, 3) be Sc-space. Then (G, 3) is 3 1-space iff every singleton Sg-set is Sg-closed.

Mg(ay)

Proof: Let (G, 3) be S1-space, and let & = a; € 3s-space, to prove {&} is Sg-closed which is equivalent to
prove {a}° is Sg-open. Let& E{ &}, é= e;d‘;(el), & = ¢é, assume there exist Sg-open set 7 containing é not a. If

¢ EW,a & W, thené €W & {a}°. So {a}° is Sc-open and {&} is Se-closed.
Conversely let &4 = aiwc(a’l)and é= eﬁda(el) be an Sg-elements, for all 2 € w, @ # & And suppose that every
singleton {&}, {¢} is Sc-closed set. Hence {8} and {¢€}° are Sc-open sets and we get & in { & }°
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a notin{ &3}°and & belong to { €}°, € notin{ é3}°so (G, 3) is 3 1-space.

Example 3.6

Let G = (G,.) ={1, -1}, X ={0,0.5} and S¢-sets are defined as follows:

A={1%, E ={-1°%}, 7 = {1°, -1°%}

Then 3 ={@, A, E, 7} is soft group topology on 7.

A and E are both singleton Sg - open sets and complement each other so they are singleton Sg - closed sets .
Theorem 3.7

If 0: (G, 3) — (G2, &) is an Sg - bijective Sg - continuous function and (G, 3) is 3 1-space, then (G, &) is Z1 -
space.

Proof: Let & # & be distinct S - elements in (G, &) , suchthat A€ Aand ¢ € 7
where A, 7 are Sg - open sets in Z,

s0 01 (A), 01 (V) are S - open sets in S containing 0" 1(a)

and 01 (é) respectively. Since (G, 3) is a 3 1-space, then
5=0"18)€01(A),&=0"1@)Fo t(A)

and & =0"1() Eo-Y(V); &=0"1@) Zo *(V)

Then, 0 () EA, 0(&) A ;0(6&) EV, 0(B) €V

~A€A éZAand e €V, aE V Therefore, (Gz, ) isan ¥ - space.

Corollary 3.8

Se-Fréchet space is an Se-topological invariant.

Proof : From (theorem 3.7) , Se- Fréchet space is closed under a bijective Sg-continuous function so it is closed
under S¢ - homeomorphisms and from (definition 2.12) Se-Fréchet space is an Se-topological invariant.

4. On Sc -Hausdorff Space (82-space)
Definition 4.1
Let (G, 3) be S - topological spaces , (G, 3) is 3,-space (Sc - Hausdorff Space) if for each two different Sg-

elements & = a;“(”), é= e;“(e‘) there exist two Sg - open neighborhoods A, Psuchthat €A, é€V, ARV
= Q)N_
Example 4.2

In example 2.6 (1), A<, Aare Sg -open neighborhoods of each of their points. Then 1° = -1' cannot be separated
by Sc - open sets. So 3= {@, A, A<, U} is not 3, -space.

Example 4.3

For X = {read ,blue} ,G=(G,) ={-1, 1}, U={1read -1 ble} A =fgread} Ac=f _1blelare S; - sets
Then 8 ={@ , A, A¢, U} is soft group topology on U.

Itisalsoa 3, -space .

Since A, Acare S -open neighborhoods of each of their points. Then 1 " » -1 blte can be separated by Sg - open
sets .

Theorem 4.4

Let (G, 3) be Si - space. Then, each 3 »- space is 3 1- space.

Proof: Directly from definitions of 3 »- space and 3 ;- space.

Proposition 4.5

Let (G, 3) be Sc- space, if (G, 3) is 3 - space then every singleton Sg - set is Sg - closed.

Proof: from theorem 4.4 and corollary 4.5.
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Example 4.6

Let G =(G,.) ={1, -1}, X ={2 ,3} and Sg - sets are defined as follows:
U={12%-13} A={12}, Ac={-1%}.

Then 3 ={@ , A, A¢, U} is soft group topology on U.

Itis also an 3, - space.

Since A, Acare Sg-open neighborhoods of each of their points.

Example 4.7

LetG = (G, +) = (1 ) be a 2x2 matrix group, let X = {S;}1-, ,

o o) besosen 0=(g )im= (g 9

=
W= ) F= (% o) =5 8
(s

SR (E Done(s 2)me(a %)

=0 2) e (2

ThenS={@,M,N;}i-12.10, is 3»-space, since

e o 4%

=21

Each two distant S - elements are contained in different Sg - open neighborhoods it is also an 31 -space .
Theorem 4.8

If o:(G1, 3) — (G, &) is a S - bijective Sg - continuous function and (G, 3) is 3 »-space, then (G2, &) is ¥ -
space.

Proof: Let & # é. be distinct Sg - elements in (G, %) , since d is Sg - bijective, Then o (&) = & and

o (éx) =¢ and & # & in (Gy, ), Such that & €Aand é€ 7, where A Vare Sg - open sets in & since o is Sg -
continuous function , then ¢ 1(A), ¢ % V) are S - open sets in 3 containing ¢ (4) and ¢ 1 (¢é) respectively.

Since (Gy, 3) is a 8 »>-space, then
&=01@)Ec(A),

é=c1E)Ec(V),

c (A)Ac(V)=0

Then, o () EA, 6(&) EV
c(c(A)YRAa(V))

=g (o (A)Na(c(V)
=ARV=0(0)=0

SoA€A ¢EVand A A 7 =@ .Therefore, (G2, &) is an % - space.
Corollary 4.9

Se- Hausdorff space is an Sg-topological invariant.

Proof : From (theorem 4.8) , Se- Hausdorff space is closed under a bijective Sg - continuous function so it is closed
under S¢ - homeomorphisms and from (definition 2.12) Sg- Hausdorff space is an Se-topological invariant.

5. Fc - topological space and its relation with a soft group topological space.
Remark 5.1

Each fuzzy set is soft set and the converse not necessary true.
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Definition 5.2
Let X be any set, G be a group then G is fuzzy group set (Fg - set), if ¥V a in G 3 a membership Mg (a) ,
Mg (ax) : ar. — P([0,1]), by symbols

Mcay)

A={a:a= a, , Mg(ay) € P([0,1]), V a.eG, 1 € w }.

Remark 5.3

1- Each Fg - setis Sg - set .

2- Each F¢ - topology is S - topology .

3- Each Fg - 31 -space is Sg -1 -space .

4- Each Fg - 32 -space is Sg -3 -space .

5- The converse of (1,2,3,4)is not necessary true .

Preposition 5.4

Let (G, 3) be Fg - space. Then each Fg - 3 »- space is Fg - 3 1- space .
Proof: By theorem 4.4 and remark 5.1.

Proposition 5.5

Let (G, 3) be Fs - space, if (G, 3) is 3 ,-space then every singleton Fg - set is F¢ - closed.
Proof: By theorem 4.5 and remark 4.8.

Example 5.6

LetG = (G, +) = (; g) be a 2x2 matrix group, let X ={0,1,0.3,0.7 }

- h1 h2
= (;hS gm) be Fs-set

5=(5 o) M=(, ). 7=(5 $).8=(0s 3)

o]

R (y o) W= (), &) B (o 5). 0=, %)
Ns:(7%§-3 ?;),Ng:(g 56(57)'[\710:(7?3 5(57)

Each two distant F¢ - elements are contained in different Fg - open neighborhoods it is also an Fg -3 -space .
6. NS-set and NSc-set

In [5] Molodtsov D. define a soft set , in [3] Maji P.K. define neutrosophic soft set (NS -set )(( as special case of
softse)) t.

Remarks 6.1

1- From definition [5] , if each element in U associated to membership between [0,1] then the result set is called
fuzzy soft set.

2- From Maji P.K. [3], if each element in U associated to a three memberships between ]0-,1*[then the result set
is called neutrosophic set.

3- From previous remarks land 2; neutrosophic soft set is a (specific generalized set of fuzzy soft set and
soft set) and fuzzy soft set is not neutrosophic set , see next example .

Example 6.2

D = {a, a,} is the universal set , p = {w, Wy} be a parameters set
F(w:) ={( a1, 0.5, 0.6,0.3), (a2, 0.4,0.76,0.6)},

F(wz) = {(a,0.6,0.3,0.5), (a2, 0.77,0.4, 0.3)},

F:p— P(D), P(D) power neutrosophic sets of D

The NS-set (F, A)={F (w1) ,F (w2}
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={(a;,0.5,0.6,0.3), (a2 0.4,0.76,0.6 )}, {(a1,0.6,0.3,0.5), (az 0.77,0.4,0.3 )}

(F, A) isasoft set and a generalized state of fuzzy soft set

ButF" :p — P(I),

(F", A" ={ F (w1), F (w2) }={( a1, 0.55), (a2, 0.49)}, {( a1, 0.62), ( az, 0.73)} is fuzzy soft set but NS -set.

Definition 6.3

Let X any set ; G is a group , G is called neutrosophic soft group set (NSg-set), if V a. in G 3 membership Mg
(20): @ — P(X), by symbols A = {&: &= a, ““”, Mo(@) = o, B, 7 : 1, B, 7 € P(I¥),

I*=1"0,1"[,V areG, 4 € o, a » degree of membership of a», B » degree of indeterminacy of a;.,

v » degree of non-membership of as }

Definition 6.4

For arbitrary group G, G is called fuzzy soft group set (FSg-set), if V ax. in G 3 membership

Mg (an): a. — P(I), by symbols A = {&: &= a;""‘(“”, Mo(@) =y € P(1),1 =[01] ,VaeG lew}.
Corollary 6.5

Neutrosophic soft group set is specific generalized state of fuzzy soft group set.
Proof: Since by remark 6.1(3) each neutrosophic soft set is a specific generalized state of fuzzy soft set .

Example 6.6
Consider the group G = (G, .) ={1, -1,i,-i}and let X=]70,1" [ . Define
0.51, 0.11, 0,76 x =1,
M;(x) =401, 0.7, 0,1 x =-1,
0.33, 0.33, 0,79 x = Fi.

B= {10.51 ,0.11 ,0,76, _10.1 ,0.7,0,1 .4, i0'3 ,0.3 ,0,79] _l'0.33 ,0.33,0,79 } is NSG - set.

Remark 6.7

Fuzzy soft group set is not neutrosophic soft group set.
Example 6.8

LetG = (G, +) = (g ;) be a 2x2 matrix group, let p= [0,1] ,

_ 012 7022
M (30.31 20.53

) be FSe-set but not neutrosophic soft group set.
Remarks 6.9
Since elements in general case are not necessary being elements in a group then:
1- Neutrosophic soft set is not necessary neutrosophic soft group set.
2- Fuzzy soft set is not necessary fuzzy soft group set.
7. Conclusion

In this work, we introduce some concept: soft group set, soft group topology and define

Se -Fréchet space and Sc -Hausdorff space in soft group topological spaces, study a relation between Fg -
topological space and soft group topological space also introduce a study the relation between these separation
axioms with examples as seen in the next diagram.

Neutrosophic soff set is a generalized special case of Fuzzy soft set

I ‘;“ I

Neutrosophic soft group set is a generalized special case of  Fuzzy soft group set
-

X —

Figure 1. A study the relation between these separation axioms with examples.
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