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Abstract

In this paper, the concept of (€, € Vvq)-fuzzy soft group is introduced and in the
meantime, some of their properties and structural characteristics are discussed
and studied. Furthermore, the definition of (€, Vq)-fuzzy normal soft group
is given and some of its basic properties are studied. After that, the theorem
regarding of homomorphic image and homomorphic pre-image of a (€,€ Vq)-
fuzzy soft group under a fuzzy soft function is given.
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1 Introduction

To solve complicated problems in economics, engineering, environmental science and social science,
methods in classical mathematics are not always successful because of various types of uncertainties
present in these problems. While probability theory, fuzzy set theory [21], rough set theory [18], and
other mathematical tools are well-known and often useful approaches to describing uncertainty, each
of these theories has its inherent difficulties as pointed out in [16]. In 1999, Molodtsov [16] introduced
the concept of soft sets, which can be seen as a new mathematical tool for dealing with uncertainties.
This so-called soft set theory is free from the difficulties affecting the existing methods. At present,
works on the soft theory are progressing rapidly. Maiji et al. [13] described the application of soft set
theory to a decision-making problem. Maji et al. [14] also studied several operations on the theory of
soft sets.

Some researches have studied algebraic properties of soft sets. Initially, Aktas and Gagman [2]
compared soft sets to the related concepts of fuzzy sets and rough sets. They also defined the notion
of soft groups and derived their basic properties using Molodtsov’s definition of the soft sets. Feng



et al. [9] introduced the notions of soft semirings, soft ideals and idealistic soft semirings, and then
investigated several related properties. Acar et al. [1] defined soft rings, and introduced basic notions
of soft rings. Celik et al. [7] defined some new binary relation on soft sets, and also they investigated
some new properties of soft rings. Yamak et al. [20] introduced the notion of soft hypergroupoids.

Some researches have studied algebraic properties of fuzzy soft sets. Firstly, Maji et al. [12]
defined fuzzy soft set, and established some results on them. Jin-liang et al. [11] defined the
operations on fuzzy soft groups, and proved some results on them. Aygiinoglu and Aygln [5] gave
the concept of fuzzy soft group, and defined fuzzy soft function and fuzzy soft homomorphism. Lastly,
inan and Oztiirk [10] introduced the fuzzy soft ring, and (€, €V ¢)-fuzzy soft subring. They also studied
some of their basic properties. Soft sets and fuzzy soft sets have a rich potential for applications.
Some applications are presented in [4, 8, 13, 16, 19].

The idea of quasi-coincidence of a fuzzy point with a fuzzy set, which is mentioned in [15], has
played a vital role in generating some different types of fuzzy subgroups, called «, 5-fuzzy subgroups,
introduced by Bhakat and Das [6]. In particular, an (€, € Vq)-fuzzy subgroup is an important and
useful generalization of Rosenfeld fuzzy subgroup.

This paper is organized as follows. In the first two sections as preliminaries, we give the concepts
of fuzzy subset, soft set, fuzzy soft set and (&, € Vq)-fuzzy subgroup. In Section 3, we introduce
(€, € Vq)-fuzzy soft group and study its characteristic properties. Also, we give the definition of
a (€, € Vq)-fuzzy normal soft group and study some of its basic properties. Moreover, we give the
theorem regarding of image and pre-image of a (€, € Vq)-fuzzy soft group under a fuzzy soft function.

2 Preliminaries

In this section, we will give some known and useful definitions and notations regarding fuzzy subsets,
soft sets, fuzzy soft sets and (€, € Vq)-fuzzy subgroups.

Definition 2.1. [21] A fuzzy subset X of G is defined as a map from G to [0,1]. The family of all
fuzzy subsets of GG is denoted by F(G). The following are most popular operations on fuzzy subsets:
YA\ p€ F(G),ve F(H)andxz € G,y € H;

AV (z) = A=)V pu();
AAR)(z) = Az)Ap(z);
Axv)(z,y) = Az)Avy);
A =\ (Ma)Ap®);
r=a-b
A @) = A

yMa) i TN y) #0,

otherwise.
T @) = v(f(@)

A < pifandonly if A(z) < u(z) forallz € G. For T C G, xr € F(G) is called characteristic
function of T', and defined by xr(z) = 1if x € T and xr(z) = 0 otherwise for all z € G.

Definition 2.2. [15] A fuzzy subset A of G of the form

H£0) it y—a
A(y):{ 0 it g%

is said to be a fuzzy point with support x and value ¢ and is denoted by «;.
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Definition 2.3. [15] A fuzzy point . is said to belong to (resp. be quasi-coincident with) a fuzzy
set \, written as x: € X (resp. zq)) if A(z) >t (resp. A(z) +t > 1).
If z: € X\ or x.q)\, then we write z; € VgA.

Definition 2.4. Let A be a fuzzy subset of G. Then, for all ¢t € [0,1], the set Ay = {z € G : \(z) >t}
is called level subset of .

Definition 2.5. [17] Let G be a group and \ be a fuzzy subset of G. Then, X is called a fuzzy
subgroup of G if

(i) AMzy) > M) A A (y),

(i) Az™") > A=)
forall z,y € G.

Definition 2.6. [14] Let U be an inital universe set and E be a set of parameters. The power set
of U is denoted by P(U) and A is a subset of E. A pair (F, A) is called a soft set over U, where F
is a mapping given by F : A — P(U). In other words, a soft set over U is a parameterized family of
subsets of the universe U. For z € A, F(x) may be considered as the set of z-approximate elements
of the soft set (F, A).

Definition 2.7. [12] Let U be an inital universe set, E be a set of parameters and A C E. Then,
a pair (F, A) is called a fuzzy soft set over U, where F is mapping givenby F : A — F(U).

Definition 2.8. [12] For two fuzzy soft sets (F, A) and (H, B) over a common universe U , we
say that (F, A) is a fuzzy soft subset of (H, B) if

() ACB

(i) F(a) < H(a) forall a € A. In this case, we write (F, A)C(H, B).
Definition 2.9. [12] For two fuzzy soft sets (I, A) and (#, B) over a common universe U , we say
that (F, A) is a fuzzy soft equal of (H, B) if (F, A)C(H, B) and (H, B)C(F, A). In this case, we write
(F,A)=(H, B).

Definition 2.10. [3] Let R be a common universe, E be a set of parameters and A C F.
(a) (F,A)is called a relative null fuzzy soft set (with respect to the parameter set A), denoted by

Qa,if F(a) =0g forall a € A.

(b) (G, A) is called a relative whole fuzzy soft set (with respect to the parameter set A), denoted
by Qa, if G(a) = Rforall a € A.

The relative whole fuzzy soft set with respect to the set of parameters £ is called the absolute
fuzzy soft set over R and simply denoted by Q. In a similar way, the relative null fuzzy soft set with
respect to the F is called the null fuzzy soft set over R and is denoted by 0.

We shall denote by @{0} the unique fuzzy soft set over R with an empty parameter set, which is
called the empty fuzzy soft set over R.

Note that @@ and 0 4 are different fuzzy soft sets over R and ﬁ@ ChacC (F,A) C Q4 C Qg over R.

Definition 2.11. [12] Let (F, A) and (H, B) be two fuzzy soft sets over a common universe U. Then,

(1) The A-intersection of fuzzy soft sets (F, A) and (H, B) is defined as the fuzzy soft set (Q,C) =
(F, A)A(H, B) over U, where C = A x B, and Q(a,b) = F(a) A H(b) for all (a,b) € A x B.

(2) The Vv-union of fuzzy soft sets (F, A) and (H, B) is defined as the fuzzy soft set (Q,C) =
(F, A)V(H, B) over U, where C = A x B, and Q(a,b) = F(a) vV H(b) for all (a,b) € A x B.
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In addition to the above, we can give the following definition.

Definition 2.12. [4] Let (F, A) and (H, B) be two fuzzy soft sets over a common universe U. Then,

(1) The extended union of fuzzy soft sets (F, A) and (H, B) is defined as the fuzzy soft set
(Q,C) = (F, A)U(H, B) over U, where C = AU B and

F(c) if ce A\B
Qe) = { H(c) if ceB\A
F(c)VH(c) if ceANB

forallc e C.

(2 The restricted union of fuzzy soft sets (F, A) and (H, B) is defined as the fuzzy soft set
(Q,C) = (F, A)Ux(H, B) over U, where C = AN B,and Q(c) = F(c) vV H(c) forall c € C.

(3) The extenden intersection of fuzzy soft sets (F, A) and (H, B) is defined as the fuzzy soft set
(Q,C) = (F,A)N.(H, B) over U, where C = AU B, and

F(c) if ce A\B
Qe) = { H(c) if ce B\A
F(c)ANH(c) if ce ANB

forallc e C.

(4) The restricted intersection of fuzzy soft sets (F, A) and (H, B) is defined as the fuzzy soft set
(Q,C) = (F, A)N(H, B) over U, where C = AN B, and Q(c) = F(c) A H(c) forall c € C.

(5) The cartesian product of fuzzy soft sets (F, A) and (H, B) is defined as the fuzzy soft set
(Q,C) = (F,A)x(H,B) over U, where C = A x B, and Q(a,b) = F(a) x H(b) for all
(a,b) € Ax B.

Now, we define a binary operation on fuzzy soft sets in the following way:

Suppose that @ is a binary operation on F(E), and ® is a binary operation on F(U). Then for
any two fuzzy soft set (F, A) and (H, B) over U, (F,A) ®g (H, B) is defined as the fuzzy soft set
(Q,C) where C = A® B and

F(c) if ce A\B

) H©E if ceB\A
Q=1 FloeHE) if ccAnB

Ou otherwise

for all ¢ € C. Here we describe a general binary operation on fuzzy soft sets obtained as a special
case of the some binary relations such as extended union, restricted union, extended intersection,restricted
intersection, restricted sum, extended sum, restricted product and extended product for the & €
{U,n}and ® € {V,A}.

Definition 2.13. [8] Let (F, A) and (H, B) be two fuzzy soft sets over G and K, respectively. Let
¢: G — K,y : A— B be two functions. Then we say that the pair (¢,) is a fuzzy soft function
from (F, A) to (H, B) denoted by (¢,v) : (F,A) — (H,B) if the following condition is satisfied:
o(F(x)) = H(y(x)) for all z € A. If ¢ and v are injective (resp. surjective, bijective), then (¢, v) is
said to be injective (resp. surjective, bijective).

In this definition, If ¢ is homomorphism from G to K, then (¢,%) is said to be a fuzzy soft
homomorphism, and that (F, A) is fuzzy soft homomorphic to (H, B). The latter is denoted by
(F,A) ~ (H,B). If ¢ is an isomorphism from G to K and v is a bijective mapping from A onto
B, then we say that (¢,v) is a fuzzy soft isomorphism and that (F, A) is fuzzy soft isomorphic to
(H, B). The latter is denoted by (F, A) ~ (H, B).
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Definition 2.14. [8] Let (F, A) and (H, B) be two fuzzy soft sets over G and K, respectively. Let
(¢,v) be a fuzzy soft function from (F, A) to (H, B) . Then,

(1) The image of (F, A) under the fuzzy soft function (¢, 1), denoted by (¢, v)(F, A), is a fuzzy
soft set over K defined by (¢, ¢)(F, A) = (¢(F), B), where

¢<F><y):{ Ve O(F (@) iy € I

Or, otherwise

forally € B.

(2) The pre-image of (H, B) under the fuzzy soft function (¢,), denoted by (¢, ) (H, B), is
the fuzzy soft set over G defined by (¢, ) ' (H, B) = (¢ *(H), A), where
¢~ H(H)(x) = ¢~ (H(Y(x)))

for all z € A.

Definition 2.15. [11] Let G be a group and (F, A) be a fuzzy soft set over G. Then (F, A) is said to
be a fuzzy soft group over G if F(a) is a fuzzy subgroup of G for all @ € A.

Definition 2.16. [6] A fuzzy subset \ of G is said to be an (€, € Vq)-fuzzy subgroup of G if for
allz,y € Gand t,r € (0,1],

(i) zt,yr € X = (xY) Mm(e,r) € VA, Where M (t,r) denote min(t,r)

(i) ze € X= (271 € Vg
Remark 2.17.

(I) The condition (i) in Definition 2.16 is equivalent to

(i") Mzy) > M(\(z),\(y),0.5) for all z,y € G, and the condition (ii) in Definition 2.13 is
equivalent to

(i") AMz™h) > M(X\(=),0.5) forall z € G.

(II) The necessary and sufficient condition for a fuzzy subset A to be a (€, € Vq)-fuzzy subgroup
of Gis A(zy™') > M(\(z), A(y),0.5) for all 2,y € G.

Definition 2.18. [6] An (€, € Vq)-fuzzy subgroup A of G is said to be (€, € Vvq)-fuzzy normal subgroup
if forany z,y € Gand t € (0,1],
x € X = (yxy ) € Vg

Lemma 2.19. Let f be a homomorphism from G to K. Then,

(1) If Xis a (€, € vq)-fuzzy subgroup of G, then f()\) is a (€, € Vq)-fuzzy subgroup of K,

(2) lfvisa (g, € vq)-fuzzy subgroup of K, then f~*(v) is a (€, € Vq)-fuzzy subgroup of G.
Lemma 2.20. Let X and p be two (€, € Vvqg)-fuzzy subgroups of G. Then,

(1) MNpis a (€, € vq)-fuzzy subgroup of G,

(2) MApisa (€, € vq)-fuzzy subgroup of G,

(8) Axpuis a (€, € Vq)-fuzzy subgroup of G.
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3 (€, € vg)-fuzzy soft groups
Let G and H be groups, A is any non-empty set and A be a fuzzy subset of G.

Definition 3.1. Let (F, A) be a fuzzy soft set over G. Then, (F, A) is said to be a (€, € Vvq)-fuzzy soft
group over G if F(z) is a (€, € Vq)-fuzzy subgroup of G for all z € A.

Example 3.2. For consider the group G = {g1, g2, g3, ga } With the following table.

L4 g1 g2 g3 ga
gr |91 g1 g1 g1

g2 | 91 g2 g3 G4

g3 |91 g3 g1 g3

g4 | 91 g4 g3 G2

Let A = {e1,e2,e3} and F : A — F(G) be a set-valued function defined by
(

F(e1) ={(g1, 1(91)), (92, A1(92)), (g3, A1 (g3)), (g4, A1(g4))}
= {(gl> 0-6)7 (927 0'4)7 (937 0'7)7 (94, 0-4)}7

F(e2) ={(g1,22(91)), (92, A2(92)), (g3, A2(g3)), (g4, A2(g4))}
= {(gl> 0-7)7 (927 0'5)7 (937 0'8)7 (94, 05)}7

F(es) ={(g1,23(91)), (92, A3(92)), (g3, A3(g3)), (g4, A3 (g4))}
= {(gl> 0-5)7 (927 0'3)7 (937 0'6)7 (94, 03)}

Obviously (F, A) is a fuzzy soft set over G. Also, we see that since Vz,y € G, AM(zy™") > M(M(z), A(y),0.5)
condition hold, F'(z) is a (€, € Vq)-fuzzy subgroup of G for all x € A. Therefore, (F, A)isa (€, € Vq
fuzzy soft group over G.

Theorem 3.3. If (F, A) and (H, B) be two (€, € Vq)-fuzzy soft groups over G. Then, (F, A)N.(H, B)
is a (€, € Vq)-fuzzy soft group over G.

Proof. Let (F,A)N.(H,B) = (Q,C), where C = AuBand Q : AU B — F(G) is a mapping.
Clearly, if ¢ € A\B, then Q(c) = F(c) is a (€, € Vvq)-fuzzy subgroup of G, and if ¢ € B\A, then
Q(c) = H(c)is a (€, € Vq)-fuzzy subgroup of G. If c € AN B, then Q(c) = F(c) ANH(c)isa (€, € Vq)-
fuzzy subgroup of G since the intersection of two (€, € Vgq)-fuzzy subgroups is a (€, € Vq)-fuzzy
subgroup over G. Hence, (F, A)N.(H, B) is a (€, € Vq)-fuzzy soft group over G.

Theorem 3.4. If (F, A) and (H, B) be two (€, € Vvq)-fuzzy soft groups over G. Then, (F, A)N(H, B)
is a (€, € Vq)-fuzzy soft group over G.

Proof. It is similar to the proof of Theorem 3.3.

Theorem 3.5. Let (F, A) and (H, B) be two (€,€ Vq)-fuzzy soft groups over G. If An B = 0,
then (F, A)U(H, B) is a (€, € Vq)-fuzzy soft group over G.

Proof. Let (F,A)U(H,B) = (Q,C), where C = AUBand Q : AU B — F(G) is a mapping.

Since AN B = 0, it follows that either c € A\Borc € B\Aforallc € AUB. If ¢ € A\B, then
Q(c) = F(c) is a (€, € Vq)-fuzzy subgroup of G, and if ¢ € B\ A, then Q(c) = H(c) is a (€, € Vq)-
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fuzzy subgroup of G. Hence, (Q, C) is a (€, € Vq)-fuzzy soft group over G.

Theorem 3.6. Let (F, A) and (H, B) be two (€, € Vq)-fuzzy soft groups over G. If F(c) < H(c)
or H(c) < F(c) forallc € An B, then (F, A)Ug(H, B) is a (€, € Vq)-fuzzy soft group over G.

Proof. Let (F, A\U(H, B) = (Q,C), where C = AUB. lfc€ A\Borcec B\Aforallc € AU B, then
it is clear that Q(c) is a (€, € Vvq)-fuzzy subgroup of G from the proof of Theore 3.5. If F'(c) < H(c)
or H(c) < F(c) forallc € An B, then Q(c) = F(c) V H(c) is a (€, € Vq)-fuzzy subgroup of G for all
c € AN B. Hence, (Q,C) is a (€, € Vq)-fuzzy soft group over G.

Theorem 3.7. Let (F, A) and (H, B) be two (&, € Vq)-fuzzy soft groups over G. Then, (F, A)A(H, B)
is a (€, € Vq)-fuzzy soft group over G.

Proof. Let (F, A)A(H,B) = (Q,C), where C = A x B and Q(«a,8) = F(a)n H(B) for all (a,3) €
A x B. Since F(a) and H(B) are (€, € Vq)-fuzzy subgroups of G for all (o, 3) € A x B, then the
intersection F(a) A H(B) is also (€, € Vq)-fuzzy subgroup of G. Hence, we find that (Q,C) is a
(€, € vq)-fuzzy soft group over G.

Theorem 3.8. Let (F, A) and (H, B) be two (€, € Vq)-fuzzy soft groups over G. If F(a) < H(b)
or H(b) < F(a), for all (a,b) € A x B, then (F, A)V(H, B) is a (€, € Vg)-fuzzy soft group over G.

Proof. It is similar to the proof of Theorem 3.6.

Theorem 3.9. Let (F, A) and (H, B) be two (€, € Vq)-fuzzy soft groups over G1 and G-, respectively.
Then, (F, A)x(H, B) is a (€, € Vq)-fuzzy soft group over over G1 x Gs.

Proof. Let (F,A)x(H,B) = (Q,C), where @ = A x B and for all (a,b) € A x B, we have
Q(a,b) = F(a) x H(b). Since (F,A) and (H, B) are (€, € Vq)-fuzzy subgroups over G; and G,
respectively, then F'(a) and H(b) are (€, € Vq)-fuzzy soft groups over G1 and G-, for all (a,b) € Ax B.
Also, forall z € G1 and y € G2, we write (F(a) x H(b))(z,y) = F(a)(xz) A H(b)(y). Hence, we obtain
Q(a,b) = F(a) x H(b) is a (€, € Vq)-fuzzy subgroup of G1 x G5 for all (a,b) € A x B. Consequently,
(Q,C) is a (g, € Vq)-fuzzy soft group over over G1 X Ga.

Definition 3.10. Let (F, A) and (H, B) be two (€, € Vq)-fuzzy soft groups over G. Then, (F, A)
is called (€, € Vvq)-fuzzy soft subgroup of (H, B) if

(1) AcB

(2) F(a)isa (€, € Vq)-fuzzy subgroup of H(a) for all a € A.
Theorem 3.11. Let (F, A) and (H, B) be two (€, € Vq)-fuzzy soft groups over G. If F(z) < H(z) for
allz € A, then (F, A) is a (€, € Vq)-fuzzy soft subgroup of (H, B).

Proof. 1t is straightforward.

Theorem 3.12. Let (F, A) be a (€,€ Vq)-fuzzy soft group over G, and {(H;,B;) | i € I} be a
non-empty family of (€, € V¢)-fuzzy soft subgroups of (F, A), where I is an index set. Then,

1) ﬁieI(Hi, B;) is a (€, € Vq)-fuzzy soft subgroup of (F, A),

@) Aic;(Hi, Bi)is a (€, € Vg)-fuzzy soft subgroup of (F, A),

(3) If B;n B; =0 foralli,j € I, then \/,_,(Hi, B;) is a (€, € Vg)-fuzzy soft subgroup of (F, A).

Proof. From Definitions 2.11, 2.12 and Theorems 3.4, 3.5, the proofs of (1), (2) and (3) can be achived
similarly.
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Theorem 3.13. Let (F, A) and (H, B) be two (€, € Vq)-fuzzy soft groups over G, and (F, A) be
a (€, € Vvq)-fuzzy soft subgroup of (H, B). If f is a homomorphism from G to K, then (f(F), A)
and (f(H), B) are both (€, € Vvq)-fuzzy soft groups over K and (f(F'), A) is a (€, € Vq)-fuzzy soft
subgroup of (f(H), B).

Proof. Since f is a homomorphism from G to K, f(F(z)) and f(H(y)) are (€, € Vq)-fuzzy subgroups
of K forall z € A, y € B. Therefore, (f(F), A) and (f(H), B) are both (€, € Vq)-fuzzy soft groups
over K. If (F, A) is a (€, € Vq)-fuzzy soft subgroup of (H, B), then F(z) is a (€, € Vq)-fuzzy subgroup
of H(x), and f(F(z)) is a (€, € Vq)-fuzzy subgroup of f(H (y)) for all z € A. We obtain (f(F'), A) is
a (€, € vq)-fuzzy soft subgroup of (f(H), B).

Definition 3.14. Let (F, A) be a fuzzy soft set over G. Then, (F,A) is said to be a (€,€ Vq)-
fuzzy normal soft group over G if F(z) is a (€, € Vq)-fuzzy normal subgroup of G for all z € A.

Theorem 3.15. Let (F, A) be a (€,€ Vq)-fuzzy soft group over G, and {(H;,B;) | i € I} be a
non-empty family of (€, € V¢)-fuzzy normal soft subgroups of (F, A), where I is an index set. Then,

1) ﬁieI(Hi, B;) is a (€, € Vq)-fuzzy normal soft subgroup of (F, A),

(2) A, (Hi, Bi)isa (g, € Vq)-fuzzy normal soft subgroup of (F, A),

(3) § BinB; =0 foralli,j € I, then \/
(F, A).

ser(Hi, By) is a (€, € Vg)-fuzzy normal soft subgroup of

Proof. It is similar to the proof of Theorem 3.12.

Theorem 3.16. Let (F, A) is a (€, € Vq)-fuzzy soft group over G and (F, A) is fuzzy soft isomorphic
to (H, B), then (H, B) is a (€, € Vq)-fuzzy soft group over K.

Proof. Since (F, A) is (€, € Vq)-fuzzy soft isomorphic to (H, B), thatis G ~ K and A ~ B, then
f(F(x)) = H(g(x)) forallz € A. So H(y) = H(g(z)) = f(F(x)) forally € B. From Lemma 1, we
obtain f(F(z)) is a (€, € Vvq)-fuzzy subgroup of K and H(y) (€, € Vq)-fuzzy subgroup of K. Thus,
(H, B) is a (€, € Vq)-fuzzy soft group over K.

Theorem 3.17. Let (F, A) and (H, B) be two (&, € Vq)-fuzzy soft groups over G and K, respectively.
Let (¢, ¢) be a fuzzy soft group homomorphism from (F, A) to (H, B). Then,

(1) If ¢ : G — K is a epimorphism of groups and 1 is a bijective mapping, then (¢(F), B) is a
(€, € vq)-fuzzy soft group over K,

(2) If ¢ : G — K is a homomorphism of groups, then (¢! (H), A) is a (€, € Vq)-fuzzy soft group
over G.

Proof. (1) Let y € B. Since v is bijective, then there exist a unique = € A such that ¢(z) = y. Since
F(x) is a (€, € Vq)-fuzzy subgroup of G1, and ¢ epimorphism, then ¢(F(x)) is a (€, € Vq)-fuzzy
subgroup of G». Since 1 is bijective mapping, then ¢(F)(y) = ¢(F(z)) is a (€, € Vq)-fuzzy subgroup
over G2. Consequently, (¢(F), B) is a (€, € Vq)-fuzzy soft group over G.

(2) Since ¢(x) € Bforall z € A and (H,B) is a (€,€ Vq)-fuzzy soft group over G2, then
H(¢(z)) is a (€,€ Vq)-fuzzy subgroup of G for all z € A. Moreover its homomorphic inverse
image ¢~ *(H (¢(x))) is also a (€, € Vq)-fuzzy subgroup of G, for all z € A. Hence (¢~ '(H), A) is a
(€, € vq)-fuzzy soft group over G;.
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4 Conclusion

In this paper we studied the algebraic properties of (€, € Vq)-fuzzy soft sets in group structure. This
work focused on (€, € Vq)-fuzzy soft groups, (€, € Vq)-fuzzy normal soft groups, homomorphism of
(€, € vg)-fuzzy soft groups. To extend this work, one could study the properties of (€, € Vq)-fuzzy
soft sets in other algebraic structures such as modules.
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