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ABSTRACT

In this paper, we define complex fuzzy soft group and introduce some new concepts such as
complex fuzzy soft functions and homogeneous complex fuzzy soft sets. Then we investigate
some characteristics of complex fuzzy soft group.The relationship between complex fuzzy soft
group and fuzzy soft group is also investigated. It is found that every complex fuzzy soft
group yields two fuzzy soft groups. Finally we define the image and inverse image of a
complex fuzzy soft group under complex fuzzy soft homomorphism and we study their
elementary properties.

Keywords: complex fuzzy soft group; homogeneous complex fuzzy soft set; complex fuzzy
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ABSTRAK

Dalam makalah ini, ditakrifkan kumpulan lembut kabur kompleks dan perkenalkan beberapa
konsep baharu seperti fungsi lembut kabur kompleks dan set lembut kabur kompleks yang
homogen. Kemudian diselidiki beberapa cirian bagi kumpulan lembut kabur kompleks.
Hubungan di antara kumpulan lembut kabur kompleks dengan kumpulan lembut kabur juga
diselidiki. Ditemui bahawa setiap kumpulan lembut kabur kompleks menghasilkan dua
kumpulan lembut kabur. Akhirnya ditakrifkan imej dan imej songsang bagi kumpulan lembut
kabur kompleks di bawah homomorfisma lembut kabur kompleks serta dikaji sifat-sifat
permulaannya.

Kata kunci: kumpulan lembut kabur kompleks; set lembut kabur kompleks yang homogen;
homomorfisma lembut kabur kompleks

1. Introduction

Zadeh introduced the concept of fuzzy sets in 1965 (Zadeh 1965). A fuzzy set A in U is
defined by a membership function z, :U —[0,1], where U is nonempty set, called universe.

The concept of fuzzy set spreads in many pure mathematical fields, such as topology (Lowen
1976), algebra (Hungerford 1974) and complex numbers (Buckley 1989). In 1971, Rosenfeld
(1971) introduced the concept of fuzzy subgroup. In 1979, Anthony and Sherwood redefined
fuzzy subgroup of a group using the concept of triangular norm. In 2002, Ramot et al. (2002)
introduced the concept of the complex fuzzy sets. The novelty of the complex fuzzy set lies in
the range of values its membership function may attain. In contrast to a traditional fuzzy
membership function, this range is not limited to [0,1], but extended to the unit circle in the

complex plane. Nadia (2010) introduced the concept of complex fuzzy soft set in 2010. Dib
(1994) introduced the concept of fuzzy space. Al-Husban and Abdul Razak (2016) introduced
the concept of complex fuzzy group based on complex fuzzy space. They used the approach
of Yossef and Dib (1992) and generalised it to complex realm by following the approach of
Ramot et al. (2002) and Tamir ez al. (2011). In 2017, independently Alsarahead and Ahmad
(2017) introduced the concept of complex fuzzy subgroup which is a combination between
two mathematical fields on fuzzy set, that are complex fuzzy set and fuzzy subgroup.We used
Rosenfeld's approach and generalise it to the complex realm by following Ramot's approach.
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The generalisation of fuzzy soft group to complex fuzzy soft group is not yet done either
using Dib's or Rosenfeld's approach. Here in this paper, we define the complex fuzzy soft
groups using Rosenfeld's approach and introduce some new concepts like complex fuzzy soft
functions and homogeneous complex fuzzy soft sets. Then we investigate some of the
characteristics of complex fuzzy soft groups. Finally we define the image and inverse image
of complex fuzzy soft groups under complex fuzzy soft homomorphism and we studied their
elementary properties.

2. Preliminaries

In this section, we present the basic definitions and results of 7 — fuzzy sets, complex fuzzy
soft sets and fuzzy soft group which are necessary for subsequent discussions.

Definition 2.1.(Ramot et al. 2002) A complex fuzzy set, defined on a universe of discourse
U, is characterised by a membership function g,(x) that assigns any elementxeU , a
complex-valued grade of membership in A . By definition, the values g,(x) may receive all

iwA(x)

lie within the unit circle in the complex plane, and are thus of the form r,(x)e , where

i=~-1, r,(x) and @,(x) are both real-valued, and r,(x) €[0,1], @,(x)€[0,27]. The
complex fuzzy set may be represented as the set of ordered pairs

A={(x, 1,(x)):x €U}

Definition 2.2. (Alsarahead & Ahmad 2017) Let A= {(x, 7 (x)): xeU } be a fuzzy set.
Then the set 4_ = {(x, u, (x)): xeU } is said to be a 7 — fuzzy set where 1, (x) =27 ,(x).

Definition 2.3. (Alsarahead & Ahmad 2017) Let G be a group and A, = {(x, i, (x)): xe G}‘
be a 7 —fuzzy set of G . Then A is said to be a 7z — fuzzy subgroup if the following hold
(1) 1, (xy) Zzmin{g, (x),p, (v)} forall x,y in G.

(i) g, (x> p, (x) forall x in G.

Proposition 2.4. (Alsarahead & Ahmad 2017) 4 7 — fuzzy set A, is a 7 — fuzzy subgroup if
and only if A is a fuzzy subgroup.

Definition 2.5. (Nadia 2010) Let U be the initial universe and £ be the set of parameters.
Let SY denote the set of all complex fuzzy sets of U, ACE and f: A+ SY. A pair
(f,A) is said to be a complex fuzzy soft set over U .

Let U be a universe set and (f, 4) be a complex fuzzy soft set over U . Then (f, A)

yields two fuzzy soft sets over U as follows
(i) The fuzzy soft set (7, A), where J_’ A ;‘U and 5 is the set of all fuzzy sets of the
i@, \(x)
form  {(x,7,,,(x)):xeU,ac A} such that p, ., (x)=r;,(x)e St is the

membership function of the complex fuzzy set f(a).
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(i1) The 7 —fuzzy soft set (f, A), where ]_” A gU and 5" is the set of all 77— fuzzy sets

io (x) |
of the form {(x,®,, (x)):x€U,a € A} such that 1, (X)=r;, (X)e T s the

membership function of the complex fuzzy set f(a).

Definition 2.6. (Aygiinoglu & Aygiin 2009) A fuzzy soft set (f, A) is said to be a fuzzy soft
group if and only if f(a) is a fuzzy subgroup forall a e 4.

Definition 2.7. A 7 —fuzzy soft set (f, A) is said to be a 7 —fuzzy soft group if and only if
f(a) isa & —fuzzy subgroup forall a e 4.

Definition 2.8. (Nadia 2010) The intersection of two complex fuzzy soft sets (f, 4) and
(g,B) over U, denoted by (f,A)N(g,B), is the complex fuzzy soft set (4,C), where
C=ANB,and h(e)= f(e)ng(e) forall e C.

Definition 2.9. (Nadia 2010) The union of two complex fuzzy soft sets (f, 4) and (g, B)

overU , denoted by (f, A)(g,B), is the complex fuzzy soft set (4,C), where C=AUB
and forall e C,

f(e) ecA-B
h(e)=4g(e) ecB-4
fleyugle) eeAnB

Definition 2.10. (Alsarahead & Ahmad 2017) Let A={(x,z,(x)):xeG} and
B= {(x, y7s (x)): X€E G} be two complex fuzzy subsets of G, with membership functions
Hy(x) =71,(x)e

(i) a complex fuzzy subsets A4 is said to be a homogeneous complex fuzzy set if for all
x,yeCG

0 ond 1, (X) =1y ( x)emB ) , respectively. Then

r,(x)<r,(y) ifand only if @,(x)<w,(y),
(ii) a complex fuzzy subsets A4 is said to be homogeneous with B, if for all x,ye G

r,(x) <ry(y) ifand only if @,(x) < @y (y).

3. Complex Fuzzy Soft Groups

Definition 3.1. Let (f, A) and (g, B) be two complex fuzzy soft sets over a universe set U .

Then

(i) A complex fuzzy soft set (f, A) is said to be a homogeneous complex fuzzy soft set if
and only if f(a) is a homogeneous complex fuzzy set forall a € 4,

(i) A complex fuzzy soft set (f, 4) is said to be a completely homogeneous complex fuzzy
soft set if and only if f(a) is a homogeneous with f(b) forall a,b e 4,
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(iii) A complex fuzzy soft set (f, A) is said to be homogeneous with (g, B) if and only if
f(a) is ahomogeneous with g(a) forallae ANB.

Definition 3.2. Let G be a group and (f, A) be a homogeneous complex fuzzy soft set over
G . Then (f, A) is said to be a complex fuzzy soft group shortly (CFSG) over G if and only
if the following hold

(D) 4y (xy) Zmin{ge ., (X), 7y ()} forall ae 4 and x,y € G,

(i) ,uf(a)(x’l) 2 f,y(x) forallae 4 and xeG.

Example 3.3. Let N be the set of all positive integers and G = Z,. Define a mapping
f N — (S72), where forany n e N,
Le'™ if x €{0,6},
”""”(x):{o ifx €7, —10,6).
Then (f',N ) is a complex fuzzy soft group over Z , .

Proof. Clearly forall n e N , f (n) = {(x YT (x ))} is a complex fuzzy subgroup of Z ,.

Thus (f',N ) is a complex fuzzy soft group over Z,, .l

The next result shows the relationship between complex fuzzy soft groups and fuzzy soft
groups analogue to results by Al-Husban and Abdul Razak (2016) and also Alsarahead and
Ahmad (2017).

Theorem 3.4. Let G be a group and (f,A) be a homogeneous complex fuzzy soft set over
G . Then (f, A) is a complex fuzzy soft group of G if and only if:

(i) The fuzzy soft set (7, A) is a fuzzy soft group.

(ii) The m —fuzzy sofi set ( Sf,A) isa m— fuzzy soft group.

Proof. Let (f,A) bea CFSG and x,y € G. Then for all @ € 4 we have

iws( .\ (xp)

> rrlin{ﬂf<a> (s () (¥ )}

Tt (a) (xp)e

if(q)(*) "”%f(uﬂ”}

- min{r i (X)e T (Ve

— Fmim @ (q) (¥)0p () (¥)
= min {1, (9,1 () 1700

(since (f, 4)is homogeneous).

S0 7y () Zmin {7, ()7, (M} and @, ()= min{w, (¥).0,, ()} . On the other
hand

07

rf’(a)(xil)e = Hrw (x_l)
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2 [y (X)
io a (x)
=Ty (e 7
which implies rf(a)(xfl)ZFf(a)(x) and a)f(a)(xfl)ZQ)f(a)(x). So (f,A) is a fuzzy soft
group and ( S>A4) is a & — fuzzy soft group.
Conversely, let (7, A) be a fuzzy soft group and (f, 4) be a 7 —fuzzy soft group, then

for all a € A we have

rf(a)('xy) 2 min{rf(a)('x)9rf(a)(y)} 5 a)f(a)(xy) 2 mjn{a)f(a) (), W q) (J’)} >

-1 -1
rf(a)(x )= rf(a)(x) and a)f(a)(x )= a)f(a)(x).

Now,
Ky () =714, (W)eiwf(a)(xy)
> min {rf(a) (X574 (J’)} e[mi"{wf @)
= min{r; ., (0”1, (1)} (homogeneity)
= min {4, (X)) ()}
On the other hand

_ L o (D
My (X l)zrﬂa)(x l)emﬂa) )

i (x)
> i (x)e S (@)

= Hyw (x).
So f(a) is a complex fuzzy subgroup, thus (f, A) is a complex fuzzy soft group. ]

Theorem 3.5. Let {(f;,A):i€l} be a collection of CFSGs of a group G such that
(f;»A,) is homogeneous with (f,,A,) forall j,kel.Then N (f;,A4) isa CFSG.
Proof. Let N, (f;,4,)=(h,C) where C=nN

fuzzy subgroup for all i€/ and c€C, so 7, ,(x) is a fuzzy subgroup and @, ., (x) is a

A; . Then we have f;(c) is a complex

iel

7 —fuzzy subgroup (Theorem 3.4). Now, for all x, y € G we have
Hio) ()= He, 1 ()

fon fA(c)(Xy)
LACIC L

_ . imin;y a)ﬁ(c)(xy)
=min,, { Tt (o) (xy)}e { ' }

) . imin,-e]{min “’f»(c)(x)’wf»(c)(y) }
>min,_, { rmn{ P (o (%), Vfl.(c)(y)}}e { i i }

i {miniel{ rfi(c)(X)}’miniel{ rfl-(c)(y)}} ei“““{“‘i"fel{‘”f;-<v><”}"“i"fel o))
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. . minje @ () ¥) . min;e )@, (c) ()
= mm{mlnie] { rfi(c)(x)}e { ! }, min,_, { rfi(c)(y)}e { ! }

(since (f;, 4;) is homogeneous (f, 4,) with for j.kel .

B min{”“ie]ﬁ(c)(x)’ﬂ“ielﬁ(c)(y)}

= min{ Hiey (x), Hie (y)}
On the other hand
Hie (x_l) THA (x_l)

. -1
i® (x)

_ SN ey 10

RAICICID

. -1
_ . -1 imin; s wf‘(c)(x )
_mlniel{rfi(c)(x )}e { i }

. imin;_; a)f.(c)(x)
>min,_, { T (x)}e { i }

T He 50 (%)

= /Llh(c) (x) D

Theorem 3.6. Let (f, A) and (g, B) be disjoint CFSGs. Then (f,A)\ (g, B) is CFSG.
Proof. Let (f,A4)U(g,B)=(h,C). Since (f,A) and (g,B) are disjoint CFSGs, then
AN B =g, therefore forall ce C=AUB. If ce 4, then p,,(x) =, (x), if c€B,
then g, ., (x) = 4, (x), clearly p, . (x)and g, (x)are complex fuzzy subgroups, so
(f,A)v(g,B)=(h,C)is CFSG.[I

Lemma 3.7. Let G be a group and (f, A) be a homogeneous complex fuzzy soft set over G .
Then (f, A)is a complex fuzzy soft group over G if and only if for all a € A

Hy oG Zmin{ g, (0, 12,0, (1)}
Proof. Let (f, A) be a complex fuzzy soft group, then for all a € 4 we have
Hy () Z it (0, 17y ()} and ) (X71) 2 g1, (%) . Therefore
By Gy~ Zmin{ gy g, ().t (v D)2 min {4 (6). 1y ()}
Conversely, if,uf(a)(xy_l) > min {yf.(a)(x),yf.(u)(y)} ,let x =1y to obtain
My (€)= p,, (x) forall x € G, hence

/uf(a)(.y 71) =H (a)(ey 71) 2 mjn{,qf (a)(e)a/uf(a)(y )} = /uf(a)(y )L

Definition 3.8. Let (f,A) be a complex fuzzy soft set over a universe U . Then for all
a €[0,1] and B e[0,27], the set (f,A), 4 =1 (@) 4y :a < A} is called an (a, ) —
level soft set of the complex fuzzy soft set (f,4) , where
(@ p =txelU:r, () Za,0,,(x)= B} is an (a,)— level set of the complex
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fuzzy set f(a). Here, for each o €[0,1] and B €[0,27], (f,A), p is a soft set in the

classical case.

The next result shows the relationship between complex fuzzy soft groups and classical
soft groups.

Theorem 3.9. Let (f,A) be a homogeneous complex fuzzy soft set over a group G . Then
(f,A) is a CFSG over a group G if and only if for alla e A and for arbitrary o €[0,1]

and B €0,27], with f(a),, 4 # @ the (&, B)—level sofi set (f,A), p is a soft group
over G in classical case.
Proof. Let (f, A) be a CFSG over a group G . Then forall ae A, f(a) is a complex fuzzy

subgroup of G . For arbitrary & €[0,1] and S €[0,27] with f(a) 5 =@, let a€ A and

x,y € f(@)p - Then we have 7, (x)=a and @, (x)=f, also r,,(¥)=« and

a)f(a)(y) >p.
Now,
10 ) ()
’”f(a)(xy)e T = ,Uf(a)(xy)
2 min{/“fm(x)’ My (¥ )}
. i@ £ (X) iorc) (V)
=mln{rf(a)(x)e J(a) ,,}'(a)(y)e f(a)'Y }
. imin{o e,y (), ()
:Hnn{rf(a)(x),rf.(a)(y)} ¢ terierio }
This implies
Pt (Xy) 2 min {’7f(a> (s 7y (¥ )}
> min{a,a}
=qa
and
Dy (xy) 2 mjn{a)f(a) (), D (a) (y)}
> min {3, 8}
= ﬂ'

So xy e f(a)(a’ﬂ).

) 1 f(q)(*)

On the other hand we have rf(a)()f1 )e =u f(a)(xfl) 2 M) (X) =1y (X)e
This implies I’f(a)(x_]) 27, (*¥)2a and a)f(a)(x*l) >0, (X) 2 . So x'e S(@ 0 p)
Therefore f(a), 4, is a subgroup of G .Thus (f, 4), 4 is a soft group over G .
Conversely, for all a € 4 and for arbitrary  €[0,1] and B €[0,27], let (f, 4),, 4 be
a soft group over G . Let x,yeG and ae 4, assume 7, ()=, r,, ()=,
@, (x)=06 and o, (y)=n. Suppose @ =min{A,6} and B=min{6,n} This implies

x,y € f(a),. 4 -By hypothesis, f(a) z, is a subgroup of G, so xy e Sf(@) 4 ) - Thus
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P (o) 2 =min{A,6} =min{r, ()7, (0] and @, ()= f=min{0,n} =

@ (v 2 f=min{0,n} = rnin{a)f(a)(x), a)f(a)(y)}. Therefore 70 (xy™") = min
{,uf(a)(x), ,uf(a)(y)} .So by Lemma 3.7 (f, A) is a CFSG over a group G .[|

4. Homomorphism of Complex Fuzzy Soft Groups

In this section, the image and inverse image of complex fuzzy soft groups under complex
fuzzy soft homomorphism are defined and studied.

Theorem 4.1. (Aygiinoglu & Aygiin 2009) Let (f,A) and (g, B) be two fuzzy soft groups
over a group G and H , respectively and (@,y) be a fuzzy soft homomorphism from G to

H . Then

(i) The image of (f, A) under the fuzzy soft function (@,y) is a fuzzy soft group over H.

(ii) The pre-image of (g, B) under the fuzzy soft function (@,y) is a fuzzy soft group over
G.

We are going to generalise this result to the case of complex fuzzy soft groups.

Definition 4.2. Let ¢:U —V and w:A4— B be two functions, where 4 and B are
parameter sets for the crisp sets U and V', respectively. Then the pair (¢,y) is called a
complex fuzzy soft function from U to V.

Definition 4.3. Let (f, 4) and (g, B) be two completely homogeneous complex fuzzy soft
sets over U and V', respectively. Let (@,y) be a complex fuzzy soft function from U to V.
Then

(1) The image of ( f, A) under the complex fuzzy soft function (¢,y), denoted by
(p,w)(f, A), is the complex fuzzy soft set over V' defined by

(o, w)(f,A)=(o(f),w(A)), with membership function

if ¢'(y)#
0 (y):{me w(Z/):b'u @) E g =
0

2

otherwise

where bey(A) and yel .
(ii) The pre-image of (g, B) under the complex fuzzy soft function (¢, ), denoted by
(¢,¥) ' (g,B), is the complex fuzzy soft set over U defined by
(@.v) (g,B)= (¢ '(g).y ' (B)) such that
/’l(/)—] (2Xa) (x)= Hey(ay (p(x))
where a e ' (B), xeU.

Example 44. Let U ={u,,u,,u;} and V={v,v,} be two universe sets. Let

A={a,,a,,a,}, define (f,A) over U such that f(a,)= {(ul,lez”),(uz,le”),(u3,le%)} ,

24



Complex fuzzy soft group

fay) = (e, ke ked)) . fa) =G, he"), (uy,he?), (us eh)) , let
B={b,,b,}, define (g,B) over V suchthat g(b) = {(v,,le"),(v,,1e")},
g(bz)={(v1,%e%),(v2,%e%)} , define @:U —>V and w:4— B such that @(u,)=v, ,
P(u,) = p(u;) =v,, y(a) =b, andy(a,) =y(a;) =b,, then for b, € y(A4)we have
Hirxny O = Hy g () = 1€

Horyoy (V2) = Aty )y W)V iy (U3) 3V {0y (1) V ) (143)

=thel vielhvitel viel)

Il
N

[S1E

e".

By the same way we can find 4, ,(x) where x € V. Now, for @, € w ' (B)

Hoiiexa )(ul) = Hewia (p(u))) = Heo, )(Vl) =le

1

'uco"<g)<a>( 2) = ”g(u/(al))(ﬂ”(”z)) ﬂg(bl)(vz) 2€

1

o )(a)( 3) = Howia) (p(uy)) = /’lg(bl)(VZ) 2¢€
By the same way we can find u S (exa )(x) and 1 A (exa )(x)where xeU.

Lemma 4.5. Let (f,A) and (g, B) be two completely homogeneous complex fuzzy soft sets
over U and V , respectively. Let (p,y) be a complex fuzzy soft function from U to V .
Then

; = Do fXa) )
(i) Ly ryay (V) = T pyy (D) 7700

, (x) = (x)e 0 gy
175 - xX)e
(i) p o7 (g)b)

T Xt

Proof. (i)
oy V)= N/ N My (D)
o=y y(k)=a
iy

=V V ree

)=y y(k)=a

i{ VvV Vv “’f(k)(t)}
:{ VY Vf<k>(t)}e e
)=y (k)=a

(since (f, A)is completely homogeneous)

io vy ()
— o(f)a)
Fotrxay(V)e .

(i)

</> 1 )(b)( X)= ﬂg(w(b))(¢(x))

i (p(x))
= Vo (P(X))e s
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o (x)
=y (x)e @ (gXb) 0

o (2)b)
Theorem 4.6. Let (f, A) and (g, B) be two completely homogeneous CFSGs over a group

G and H, respectively, and (p,y) be a complex fuzzy soft homomorphism from G to H .

Then

(i)The image of (f, A) under the complex fuzzy soft homomorphism (¢p,y) is a CFSG over
H.

(ii) The pre-image of (g, B) under the complex fuzzy soft homomorphism (¢,y) is a CFSG
over Q.

Proof.(i) Since (f, A) is a complex fuzzy soft group, then by Theorem 3.4 for all a € A we
have r,, (x) is a fuzzy subgroup and @, ,,(x) is a 77 —fuzzy subgroup. Thus by Theorem
4.1 and Proposition 2.4 the image of r,, (x) and @, (x) are fuzzy subgroup and 7z —

fuzzy subgroup, respectively, therefore for all x, y € H we have:
. -1
Lotk ) Z I 11y GO Ty O i () 2 Ty (),

. -1
@,y (X¥) 2 Min {a)so(f)(a)(x)’ Dy ryay (Y )} and @, (X)) 2 Oy, (¥)

Now, by Lemma 4.5

= (s xa) )
Ho(rxa) (V) = Ty pyay (e 701

. imin{ @, ) )(x),a) Tt )(y)
> mln{r(zﬁ(f)(a) (X), r¢(f)(a) (y)} e { b(f)a b f)a }

i@y )(a)®) 19 f)(a) () }

— min {r v (X)e Ty (Ve

= min {'urﬁ(f)(u) (%), ) (y)} .
Also,

. -1
1y = -1 o™ )
Horxay(X) = T pyay (X )e 00

io (x)
o(fXa)
2 Ty pyay (X)€

= Ho(rxa (X)-
(ii) Since (g, B) is a complex fuzzy soft group, then by Theorem 3.4 for all b € B we have
Ty (X) 18 @ fuzzy subgroup and @, (x) is a 77 —fuzzy subgroup. Thus by Theorem 4.1

and Proposition 2.4 the pre-image of 7, (x) and @, (x) are fuzzy subgroup and 77—

fuzzy subgroup, respectively, therefore for all x, y € G we have:
> mi >
g ) = IR {rgo—l(g)(b)(x)’ rgo_l(g)(b)(y )}’ oo™ ) Z gy )
> mi >
@t gy ) = I {w(p—l(g)(b)(x)’w(p—l(g)(b)(y )} A0 Bty X ) Z Dt ) )

Now, by Lemma 4.5
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o oxty ™
= e
g )<b>(xy) ole )<b>(xy)

> mi

(x).r (y)} eimm{ 5o @i )}

{ L(g)b) ¢ L(g)b)

(x ) _1 )
— o)) (&)(b)
= min
{ (g )(b)( ) RO) (y) }

(0.4 (y)}.

min {
¢ L(g)b) L(g)b)

Also,

io (x
-1 -1y, ¢ N exb)
X
H «fl<g)(b>( )= <)(b>( )

io 4 (x)
> ( ) » (g)Xb)
</J Lgxb)

_/u—l ( )-D

(g)b)

5. Conclusion

In this paper, we introduced the concept of complex fuzzy soft groups, We used
Rosenfeld's approach and generalised it to the complex realm by following Ramot's
approach. On one hand, the relationship between complex fuzzy soft groups and the
classical soft groups was investigated. On the other hand, the relationship between
complex fuzzy soft groups and fuzzy soft groups was also investigated.
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