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Abstract: In this paper, the concept of fuzzy soft group is extended and some of their properties and structured
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I.  Introduction

Researchers in economics, engineering, environmental science, sociology, medical science and many
other fields deal daily with the complexities of modeling uncertain data. Rosenfeld [10] proposed the concept of
fuzzy groups in order to establish the algebraic structures of fuzzy sets.

The main purpose of this paper is a basic version of soft group theory, which extends the notion of a
group to include the algebraic structures of soft sets.

In this paper begins by introducing the basic concepts of fuzzy soft set theory then we discuss a basic
version of fuzzy soft group theory, which extends the notion of a group to the algebraic structures of fuzzy soft
sets. A fuzzy soft group, on the other hand, is a parameterized family of fuzzy subgroups.

Il.  Preliminaries
In this section, we first recall the basic definitions related to fuzzy soft sets which would be used in the
sequel.

Definition2.1. Soft set [7]
Suppose that U is an initial universe set and E is a set of parameters, let P(U) denotes the power set of
U .A pair (F,E) is called a soft set over U where F is a mapping given by F: E— P(U) .

Clearly, a soft set is a mapping from parameters to P(U), and it is not a set, but a parameterized family
of subsets of the Universe.

Definition 2.2. Fuzzy soft set [7]

Let U be an initial Universe set and E be the set of parameters. Let Ac E. A pair (F, A) is called fuzzy
soft set over U where F is a mapping given by F: A—I", where 1V denotes the collection of all fuzzy subsets of
u.

Definition 2.3. Fuzzy soft class [9]
Let U be an initial Universe set and E be the set of attributes. Then the pair (U,E) denotes the
collection of all fuzzy soft sets on U with attributes from E and is called a fuzzy soft class.

Definition 2.4. Union of fuzzy soft sets [9]
Union of two fuzzy soft sets (F,A) and (G,B) in a soft class (U,E) is a fuzzy soft set (H,C) where
C=AuvBand
F(e) ,ife e A-B
VeeC ,H(e) =—<G (e) ,ife e B-A
F (e) UG(e) ifecANnB

and is written as (F,A) v (G,B) = (H,C)
Definition 2.5

Intersection of two fuzzy soft sets (F,A) and (G,B) in a soft class (U,E) is a fuzzy soft set (H,C) where
C=AnBand
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vV eeC ,H(e)=F(e)orG(e)
and is written as
(F,A) n (G,B) = (H,C)

Definition 2.6[1]
If (F,A) and (G,B) are two soft sets, then (F,A) AND (G,B) is denoted as (F,A) A (G,B). (F,A) A (G,B)
is defined as (h, A x B) where h(a,b) = h 5, = faagy, V(a,0) e AXB

Il.  Fuzzy Soft Groups
Aktas andCagman [3] introduced the notion of soft groups, which extends the notion of group to
include the algebraic structures of soft sets. A soft group is a parameterized family of subgroups. Now in this
section we introduce the definition of fuzzy soft groups and give some fundamental properties of fuzzy soft
groups.

Definition 3.1: Soft Group[1]
Let X be a group and (F,A) be a soft set over X. Then (F,A) is said to be a soft group over X iff

F(@) < X, foreacha e A.

Definition 3.2: Fuzzy Soft Group [1]

Let X be a group and (f, A) be a fuzzy soft set over X. Then (f, A) is said to be a fuzzy soft group over
X iff foreachaeAand x,y € X,

() fa(x . y) = T (fa(X), Taly))

(i) () = £(x)
That is, for each aeA, f, is a fuzzy subgroup in Rosenfeld's sense [10]

Proposition 3.1
Let (f, A) be a fuzzy soft set. Then (f,A) is a fuzzy soft group if and only if for each ae A and x, yeX,
f.ocy™h) = T (f(%), fa(y)
Proof.
For each a € Aand x, y € X, by monotonicity of T and (ii) we have
f.oey™) = T (f(x), fuly )
> T (fa(x), fa(y))
Conversely, first of all we have
fa(e) = fu(xx)
> T (£(x), falx ™))
>T (fa(x), fa(x) ) by (ii)
=f,(x).
For each xe X, where e is the unit element of X.
Furthermore,
f(x7) = faexh) =T (fu(e), fulx™))
>T (fae), fa(X) )
=fx) .
On the other hand, for each a € A and x,ye X,
faxy) =f(x(y ™™ = TEX), fly™)
> T (fa(x), fa(y) )
This completes the proof.[]

Proposition 3.2.[1]
Let (f, A) be a fuzzy soft set and e is the unit element of X. Then for each a € A and for each x € X,
(DF() 2 (%)
(2) fa(e) =fu(x)

Proposition 3.3. [6]
Let f, and g, be two fuzzy softgroups of G, then f, N g, is fuzzy soft group of G.

Proposition 3.4. [6]
Let f, and g, be two fuzzy soft groups of G, then f,u g, is fuzzy soft group of G.
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Proposition 3.5.

Let f, and g, be two fuzzy soft groups over G, then f,Ag, is fuzzy soft group of G.
Proof:
Letx,y €G.

FSG(i)

(farga)(Xy) = fa(X.y) A Qa(X.y)
> T (fa(X), fa(¥) A T (9a(X), 9a(Y) )
> T(F()A0a(X) ), T (Fa(Y)AGa(Y))
= T(fa/\ga) (X) !(fa/\ga) (y))

| (Frg)(x.y) 2 T(fng) () (Funga)(¥) |

FSG(ii)
(fanda)(x -l) > fa(x -1) A Ga(X -1)
> fa(X) A ga(X)
> (fanga)(X)
| (frg)(x ) = (Funga)(x) |

Proposition 3.6.
Let f, be two fuzzy soft groups over G, then f,(x y)*=f, (X y°) is fuzzy soft group of G.
Proof:
Letx,y €G.
FSG(i)
f. (x y)? = fa ((x.y) (x.y))
>T (faxy), fa(x.y))
>T (T(fa(x).fa(y) ), T(fa(x),fa(y) )
>T (T(R(x),F(x) ), T (Fa(y), fa(Y) )
>T (fa(x.x), fay.y))
>T (£,0), .(y9)
=f, (XZ yz)

FSG(ii) f. (x y) = T (fa(x™), fu(y™)
> T (fa(x), fa(y))
=fa (xy)

Proposition 3.7:
If {f 4 }i <2 is @ family of fuzzy soft groups of G, then Uf,; is fuzzy soft group G whose
U= {(X, viai(X) / xeG}, where i ef,.
Proof:
Let X, y €G, then for i e f,, it follows that
(FSG(i))
UFi(x.y) = viai(xy)
> VT (fai (%), (V)
=T ((VFai(X)), (vai(Y))
2T( (Ufai(x)a (Ufai(y) )

[Ufa (o)) > T (Ufy (x), (Ufa(y)) |

(FSG(ii))
Ufi(x™h) =vfai(xh)
> vEi(X)
> (Ufa)(X)

| (V) () = (W) ()
Hence (Ufy) is fuzzy soft group of G.
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Proposition 3.8:[6]
If {f.}i ¢, isafamily of fuzzy soft groups of G, then nf,; is fuzzy soft group G whose
N ={ (X, Afy (X) I X €G}, where i ef,.

Proposition 3.9:[6]
Let G and G' be two groups and 6: G —G' be a soft homomorphism. If f, is fuzzy soft group of G then
the pre-image 07'(f,) is fuzzy soft group of G.

Proposition 3.10 [6]
Let 8: G — G' be an epimorphism and f, be fuzzy soft set in G". If 0°(f,) is fuzzy soft group of G, f, is
fuzzy soft group of G'.

Proposition 3.11
Let f, be two fuzzy soft groups over G,and 6 is endomorphism of G, then f, [0] is fuzzy soft group of G.
Proof:
Letx,y eG
FSG(i)
fa([6] (x y)) = f. (6 (x.y))
=1 (0.(x).0 ()
>T (fa(0x), f2(0y))
>T (fa[6] (x), f[6] (y))

[ £a([0] (x y)) > T (R.[6] (x), fa[0] () |

FSG(ii)
f, ([0100™) = f(0 (x™))
>f(0(x))
>f([6] (%))
f. ([01007) = f([6] (X)) ‘

.. ,[0] is fuzzy soft group of G

Definition 3.3 [11]
Let X be a nonempty set. A fuzzy subset of X is a function p from X into [0,1].

Definition 3.4 [12]
A fuzzy subset of G is called a fuzzy subgroup of G if

n(xy) = min{u(x), p(y)}, VX, y € G
u(x—1) > u(x), vx € G. element of agroup G by e .

Definition 3.5 [11]
Let p € SP(G) . Then p is called a soft subgroup of G, if
(1) p(xy) 2 p (x) Nu(y) VX, y € Gand
@Qux-1)2px)vV xXe G.
Where SP(G) is denoted by soft power of G, We denote the set of all soft subgroups of G by S(G) .

Definition 3.6 [12]
Let f, be a fuzzy soft group G. let C(x) = { xe G/ f([xy]) = f(e) V x € G }. Then C(x) is called fuzzy
centralizer of f,, where [x y ] is the commutator of two element x,y in G

ie,. [xy] =x'y'xy

Proposition 3.12:

Let f, be a fuzzy soft group G. and n be a natural number then f.( (x y)") = f, (X"y") V X,y eC(x)
Proof :
For every x, y eC(X)

fa( (xy)") = fa (xy......xyxyxy )

f, (xy...... xyxyxy . [1])

...... xy xy’x [x ytxy])
f, (xy...... xy xy*X [x,y] )

(LIl
m—h
~

>
<
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and

>T (f, (xy......xy xy’%.f, ([x.y])
>T (f, (xy...... xyzxyZX,fa (e)

> £, O0¢Cy.....xyx [xy])

>, (X Y- xy%) > o2 £, (X" yxy™)

=f (Y X [xy™])
(XY X

=f, EX“y%/) )

f. (Y = f, (X"'y" X)

. 0y xy " Iy ™, X))

£, (XY Xy > > f(xy. L XyXYPX)

fo (xy...... xyxyxy [X,y])

f((xy)")

vV v

Hence the result

IV.  Conclusion
In this paper we studied the algebraic properties of fuzzy soft sets in group structures. This work

focused on fuzzy soft groups, homomorphism of fuzzy soft groups. To extend this work one could the properties
of fuzzy soft sets in other algebraic structures such as rings, field and ideals.
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