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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 

soft homomorphism 

 

 

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 : [0,1]A U  , 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 et 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   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 )(xA  that assigns any element x U , a 

complex-valued grade of membership in A . By definition, the values )(xA  may receive all 

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

A
i

A exr


 where 

1= i , )(xrA  and )(xA  are both real-valued, and [0,1])( xrA , ][0,2)(  xA . The 

complex fuzzy set may be represented as the set of ordered pairs  

  .:)(,= UxxxA A   

 

Definition 2.2. (Alsarahead & Ahmad 2017) Let   UxxxA A :)(,=   be a fuzzy set. 

Then the set   UxxxA
A

:)(,=


  is said to be a  fuzzy set where .)(2=)( xx AA 


 

 

Definition 2.3. (Alsarahead & Ahmad 2017) Let G  be a group and   GxxxA
A

:)(,=


  

be a  fuzzy set of G . Then A  is said to be a  fuzzy subgroup if the following hold   

(i) ( ) min{ ( ), ( )}A A Axy x y
  

    for all yx,  in G . 

(ii) )()( 1 xx AA 
 

 for all x  in G . 

 

Proposition 2.4. (Alsarahead & Ahmad 2017) A  fuzzy set A  is a  fuzzy subgroup if 

and only if A  is a fuzzy subgroup. 

 

Definition 2.5. (Nadia 2010) Let U  be the initial universe and E  be the set of parameters. 

Let 
US  denote the set of all complex fuzzy sets of U , EA  and USAf : . A pair 

),( Af  is said to be a complex fuzzy soft set over U . 

 

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

yields two fuzzy soft sets over U  as follows   

(i)  The fuzzy soft set ),( Af , where 
U

sAf :  and 
U

s  is the set of all fuzzy sets of the 

form },:))(,{( )( AaUxxrx af   such that 
)(

)(

)()( )(=)(
x

af
i

afaf exrx


  is the 

membership function of the complex fuzzy set )(af .  
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(ii)  The  fuzzy soft set ),( Af , where 
U

sAf :  and 
U

s  is the set of all  fuzzy sets 

of the form },:))(,{( )( AaUxxx af   such that 
)(

)(

)()( )(=)(
x

af
i

afaf exrx


  is the 

membership function of the complex fuzzy set )(af .  

 

Definition 2.6. (Aygünoğlu & Aygün 2009) A fuzzy soft set ),( Af  is said to be a fuzzy soft 

group if and only if )(af  is a fuzzy subgroup for all Aa . 

 

Definition 2.7. A  fuzzy soft set ),( Af  is said to be a  fuzzy soft group if and only if 

)(af  is a  fuzzy subgroup for all Aa . 

 

Definition 2.8. (Nadia 2010) The intersection of two complex fuzzy soft sets ),( Af  and 

),( Bg  over U , denoted by ),(),( BgAf  , is the complex fuzzy soft set ),( Ch , where 

BAC = , and )()(=)( egefeh   for all Ce . 

 

Definition 2.9. (Nadia 2010) The union of two complex fuzzy soft sets ),( Af  and ),( Bg  

overU , denoted by ),(),( BgAf  , is the complex fuzzy soft set ),( Ch , where BAC =  

and for all Ce , 

 

 

( )

( ) = ( )

( ) ( )

f e e A B

h e g e e B A

f e g e e A B

 


 
   

 

 

Definition 2.10. (Alsarahead & Ahmad 2017) Let   GxxxA A :)(,=   and 

  GxxxB B :)(,=   be two complex fuzzy subsets of G , with membership functions 

)(
)(=)(

x
A

i

AA exrx


  and 
)(

)(=)(
x

B
i

BB exrx


 , respectively. Then   

(i)  a complex fuzzy subsets A  is said to be a homogeneous complex fuzzy set if for all

Gyx ,  

)()( yrxr AA   if and only if ( ) ( )A Ax y  , 

(ii)  a complex fuzzy subsets A  is said to be homogeneous with B , if for all Gyx ,

)()( yrxr BA   if and only if ).()( yx BA    

 

3. Complex Fuzzy Soft Groups 

Definition 3.1. Let ),( Af  and ),( Bg  be two complex fuzzy soft sets over a universe set U . 

Then   

(i)   A complex fuzzy soft set ),( Af  is said to be a homogeneous complex fuzzy soft set if 

and only if )(af  is a homogeneous complex fuzzy set for all Aa , 

(ii)   A complex fuzzy soft set ),( Af  is said to be a completely homogeneous complex fuzzy 

soft set if and only if )(af  is a homogeneous with )(bf  for all Aba , , 
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(iii)  A complex fuzzy soft set ),( Af  is said to be homogeneous with ),( Bg  if and only if 

)(af  is a homogeneous with )(ag  for all BAa  .  

 

Definition 3.2. Let G  be a group and ),( Af  be a homogeneous complex fuzzy soft set over 

G . Then ),( Af  is said to be a complex fuzzy soft group shortly (CFSG) over G  if and only 

if the following hold   

(i) ( ) ( ) ( )( ) min{ ( ), ( )}f a f a f axy x y    for all Aa  and Gyx , , 

(ii) )()( )(

1

)( xx afaf  
 for all Aa  and Gx .  

 

 

Example 3.3. Let N  be the set of all positive integers and 12G Z . Define a mapping 

f N   ( 12ZS ) , where for any ,n N  

 

1

( )

12

if {0,6}
( )

0 if {0,6}

i

n
f n

e x
x

x Z




  

 
  

 

Then ( )f N  is a complex fuzzy soft group over 12Z .  

Proof. Clearly for all n N , 
    ( ) ,

f n
f n x x  is a complex fuzzy subgroup of 12Z . 

Thus ( )f N  is a complex fuzzy soft group over 12Z . 

 

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 ),( Af  be a homogeneous complex fuzzy soft set over 

G . Then ),( Af  is a complex fuzzy soft group of G  if and only if:   

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

(ii)  The  fuzzy soft set ),( Af  is a  fuzzy soft group.  

Proof. Let ),( Af  be a CFSG and Gyx , . Then for all Aa  we have  

( )( )

( ) ( )
i xyf a

f ar xy e


( )= ( )f a xy  

 ( ) ( )min ( ), ( )f a f ax y   

 ( ) ( )( ) ( )

( ) ( )= min ( ) , ( )
i x i yf a f a

f a f ar x e r y e
 

 

   ( ), ( )( ) ( )

( ) ( )= min ( ), ( )
i min x yf a f a

f a f ar x r y e
 

 

    (since ),( Af is homogeneous). 

 

So  ( ) ( ) ( )( ) min ( ), ( )f a f a f ar xy r x r y  and  ( ) ( ) ( )( ) min ( ), ( )f a f a f axy x y   . On the other 

hand 
1( )1 ( )

( ) ( )
i xf a

f ar x e
 

 1

( )= ( )f a x   
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)()( xaf  

)(
)(

)( )(=
x

af
i

af exr


 

which implies )()( )(

1

)( xrxr afaf 
 and )()( )(

1

)( xx afaf  
. So ),( Af  is a fuzzy soft 

group and ),( Af  is a  fuzzy soft group. 

Conversely, let ),( Af  be a fuzzy soft group and ),( Af  be a  fuzzy soft group, then 

for all Aa  we have 

 

 ( ) ( ) ( )( ) min ( ), ( )f a f a f ar xy r x r y ,  ( ) ( ) ( )( ) min ( ), ( )f a f a f axy x y   , 

)()( )(

1

)( xrxr afaf 
 and ).()( )(

1

)( xx afaf  
 

Now,  
)(

)(

)()( )(=)(
xy

af
i

afaf exyrxy


  

    min ( ), ( )( ) ( )

( ) ( )min ( ), ( )
i x yf a f a

f a f ar x r y e
 

  

  ( ) ( )( ) ( )

( ) ( )= min ( ) , ( )
i x i yf a f a

f a f ar x e r y e
 

 (homogeneity) 

  ( ) ( )= min ( ), ( ) .f a f ax y   

On the other hand  

)1(
)(1

)(

1

)( )(=)(


 x
af

i

afaf exrx


  

 
)(

)(

)( )(
x

af
i

af exr


  

 ).(= )( xaf  

So )(af  is a complex fuzzy subgroup, thus ),( Af  is a complex fuzzy soft group. 

 

Theorem 3.5. Let }:),{( IiAf ii   be a collection of CFSGs of a group G  such that 

),( jj Af  is homogeneous with ),( kk Af  for all Ikj , . Then ),( iiIi Af  is a CFSG. 

Proof. Let ),(=),( ChAf iiIi  where iIi AC = . Then we have )(cfi
 is a complex 

fuzzy subgroup for all Ii  and Cc , so )()( xr c
i

f  is a fuzzy subgroup and )()( xc
i

f  is a 

 fuzzy subgroup (Theorem 3.4). Now, for all Gyx ,  we have  

)(=)( )()( xyxy c
i

f
Ii

ch


  

)(
)(

)( )(=
xy

c
i

f
Ii

i

c
i

f
Ii

exyr 







 

   min ( )( )

( )= min ( )
i xyi I f ci

i I f ci
r xy e



  

     min min ( ), ( )( ) ( )

( ) ( )min min ( ), ( )
i x yi I f c f ci i

i I f c f ci i
r x r y e

 

  

    min min ( ) ,min ( )( ) ( )= r x r yi I i If c f ci i 

    min min ( ) ,min ( )( ) ( )i x yi I f c i I f ci ie
  
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   min ( )( )

( )= min min ( ) ,
i xi I f ci

i I f ci
r x e









   min ( )( )

( )min ( )
i yi I f ci

i I f ci
r y e









 

(since ( , )j jf A is homogeneous ( , )k kf A  with for ,j k I . 

= min ( ), ( )
( ) ( )

x y
f c f ci ii I i I

 
 
    

 

 ( ) ( )= min ( ), ( ) .h c h cx y   

 On the other hand  

)(=)( 1

)(

1

)(






 xx c
i

f
Ii

ch   

 
)1(

)(1

)( )(=








x
c

i
f

Ii
i

c
i

f
Ii

exr


 

    1min ( )( )1

( )= min ( )
i xi I f ci

i I f ci
r x e

 


  

    min ( )( )

( )min ( )
i xi I f ci

i I f ci
r x e



  

 )(= )( xc
i

f
Ii

  

 )(= )( xch . 

 

Theorem 3.6. Let ),( Af  and ),( Bg  be disjoint CFSGs. Then ),(),( BgAf   is CFSG. 

Proof. Let ),(),(),( ChBgAf  . Since ),( Af and ),( Bg  are disjoint CFSGs, then 

BA , therefore for all BACc  . If Ac , then )()( )()( xx cfch   , if Bc , 

then )()( )()( xx cgch   , clearly )()( xcf and )()( xcg are complex fuzzy subgroups, so 

),(),(),( ChBgAf  is CFSG. 

 

Lemma 3.7. Let G be a group and ),( Af  be a homogeneous complex fuzzy soft set over G . 

Then ),( Af is a complex fuzzy soft group over G  if and only if for all Aa  

 1

( ) ( ) ( )( ) min ( ), ( )f a f a f axy x y    . 

Proof. Let ),( Af be a complex fuzzy soft group, then for all Aa we have 

( ) ( ) ( )( ) min{ ( ), ( )}f a f a f axy x y   and )()( )(

1

)( xx afaf  
. Therefore 

   1 1

( ) ( ) ( ) ( ) ( )( ) min ( ), ( ) min ( ), ( )f a f a f a f a f axy x y x y       . 

   Conversely, if  1

( ) ( ) ( )( ) min ( ), ( )f a f a f axy x y    , let yx   to obtain 

)()( )()( xe afaf   for all Gx , hence 

 1 1

( ) ( ) ( ) ( ) ( )( ) ( ) min ( ), ( ) ( )f a f a f a f a f ay ey e y y         

 

Definition 3.8. Let ),( Af  be a complex fuzzy soft set over a universe U . Then for all 

[0,1]  and ][0,2  , the set }:)({=),( ),(),( AaafAf   is called an ),( 

level soft set of the complex fuzzy soft set ),( Af , where 

})(,)(:{=)( )()(),(   xxrUxaf afaf
 is an ),(  level set of the complex 
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fuzzy set )(af . Here, for each [0,1]  and ][0,2  , 
),(),( Af  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 ),( Af  be a homogeneous complex fuzzy soft set over a group G . Then 

),( Af  is a CFSG over a group G  if and only if for all a A  and for arbitrary [0,1]  

and ][0,2  , with  ),()(af  the ),(  level soft set 
),(),( Af  is a soft group 

over G  in classical case. 

Proof. Let ),( Af  be a CFSG over a group G . Then for all Aa , )(af  is a complex fuzzy 

subgroup of G . For arbitrary [0,1]  and ][0,2   with  ),()(af , let Aa  and 

),()(, afyx  . Then we have )()( xr af
 and  )()( xaf

, also )()( yr af
 and 

 )()( yaf
. 

Now, 

)(=)( )(

)(
)(

)( xyexyr af

xy
af

i

af 


 

  ( ) ( )min ( ), ( )f a f ax y   

  ( ) ( )( ) ( )

( ) ( )= min ( ) , ( )
i x i yf a f a

f a f ar x e r y e
 

 

    min ( ), ( )( ) ( )

( ) ( )= min ( ), ( )
i x yf a f a

f a f ar x r y e
 

. 

This implies  

 ( ) ( ) ( )( ) min ( ), ( )f a f a f ar xy r x r y  

  min ,   

 =  

and  

 ( ) ( ) ( )( ) min ( ), ( )f a f a f axy x y    

  min ,   

 .=   

So 
),()( afxy .  

On the other hand we have
)(

)(

)()(

1

)(

)1(
)(1

)( )(=)()(=)(
x

af
i

afafaf

x
af

i

af exrxxexr


 



. 

This implies  )()( )(

1

)( xrxr afaf  and 
1

( ) ( )( ) ( )f a f ax x     . So ),(

1 )( afx 

.Therefore 
),()( af  is a subgroup of G .Thus 

),(),( Af  is a soft group over G . 

Conversely, for all Aa  and for arbitrary [0,1]  and ][0,2  , let 
),(),( Af  be 

a soft group over G . Let Gyx ,  and Aa , assume =)()( xr af
, =)()( yr af

, 

 =)()( xaf
 and  =)()( yaf

. Suppose  = min ,    and  = min ,   .This implies 

),()(, afyx  .By hypothesis, 
),()( af  is a subgroup of G , so ),(

1 )( afxy 
. Thus  
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   1

( ) ( ) ( )( ) = min , = min ( ), ( )f a f a f ar xy r x r y     and  1

( ) ( ) = min , =f a xy    

   1

( ) ( ) ( )( ) = min , = min ( ), ( ) .f a f a f axy x y       Therefore min)( 1

)( xyaf

 )(,)( )()( yx afaf  .So by Lemma 3.7 ),( Af  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. (Aygünoğlu & Aygün 2009) Let ),( Af  and ),( Bg  be two fuzzy soft groups 

over a group G  and H , respectively and ),(   be a fuzzy soft homomorphism from G  to 

H . Then  

(i)   The image of ),( Af  under the fuzzy soft function ),(   is a fuzzy soft group over .H  

(ii)  The pre-image of ),( Bg  under the fuzzy soft function ),(   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 VU :  and BA:  be two functions, where A  and B  are 

parameter sets for the crisp sets U  and ,V  respectively. Then the pair ),(   is called a 

complex fuzzy soft function from U  to V . 

 

Definition 4.3. Let ),( Af  and ),( Bg  be two completely homogeneous complex fuzzy soft 

sets over U  and ,V  respectively. Let ),(   be a complex fuzzy soft function from U to .V

Then 

 

(i)The image of ),( Af  under the complex fuzzy soft function ),,(   denoted by 

),,)(,( Af  is the complex fuzzy soft set over V  defined by 

))(),((=),)(,( AfAf  , with membership function  

1

( )
( )= ( )=

( )( )

( ) if ( )
( ) =

0, otherwise

f a
x y a b

f b

x y
y  



  


   



 

where )(Ab   and Vy .  

(ii)  The pre-image of ),( Bg  under the complex fuzzy soft function ),,(   denoted by 

),(),( 1 Bg , is the complex fuzzy soft set over U  defined by 

))(),((=),(),( 111 BgBg    such that  

 ))((=)( ))(())((1 xx agag
 

 

where )(1 Ba  , .Ux  

 

Example 4.4. Let },,{ 321 uuuU   and },{ 21 vvV   be two universe sets. Let 

},,{ 321 aaaA  , define ),( Af  over U such that )}1,(),1,(),1,{()( 2

32

2

11


 eueueuaf  , 
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)},(),,(),,{()( 543

2
1

32
1

22
1

12



eueueuaf  , )},(),,(),,{()( 876

3
1

33
1

23
1

13



eueueuaf  , let 

},{ 21 bbB  , define ),( Bg  over V such that )},(),1,{()( 2
1

211

 evevbg  , 

)},(),,{()( 43

4
1

24
1

12



evevbg  , define VU :  and BA:  such that 11)( vu   ,

232 )()( vuu  , 11)( ba   and 232 )()( baa  , then for )(1 Ab  we have 


  2

1)(1))(( 1)(=)(
11

euv afbf   

.

}{}{

)}()({)}()({=)(

4

8754

33221

2
1

3
1

3
1

2
1

2
1

3)(2)(3)(2)(2))((







e

eeee

uuuuv afafafafbf







 

By the same way we can find )())(( 2
xbf where Vx .  Now, for )(1

1 Ba   




 evuu bgagag
1)())((=)( 1)(1))((1))(( 111

1   




 evuu bgagag 2
1

2)(2))((2))((
)())((=)(

111
1   




 evuu bgagag 2
1

2)(3))((3))((
)())((=)(

111
1   

By the same way we can find )(
))(( 2

1 x
ag

 and )(
))(( 3

1 x
ag

 where Ux . 

 

Lemma 4.5. Let ),( Af  and ),( Bg  be two completely homogeneous complex fuzzy soft sets 

over U  and V  , respectively. Let ),(   be a complex fuzzy soft function from U  to V . 

Then  

(i)
)(

))((

))(())(( )(=)(
y

af
i

afaf eyry 

 . 

(ii)
)(

))((1

))((1))((1 )(=)(
x

bg
i

bgbg
exrx









 . 

 

Proof. (i) 

)(=)( )(
=)(=)(

))(( ty kf
akyt

af 


   

 
)(

)(

)(
=)(=)(

)(=
t

kf
i

kf
akyt

etr



  

 



























)(
)(

=)(=)(

)(
=)(=)(

)(=

t
kf

akyt

i

kf
akyt

etr







 

 (since ),( Af is completely homogeneous) 

 .)(=
)(

))((

))((

y
af

i

af eyr 

  

(ii) 

))((=)( ))(())((1 xx bgbg
 

 

 
))((

))((

))(( ))((=
x

bg
i

bg exr


   
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)(

))((1

))((1 )(=
x

bg
i

bg
exr









. 

 

Theorem 4.6. Let ),( Af  and ),( Bg  be two completely homogeneous CFSGs over a group 

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

Then  

(i)The image of ),( Af  under the complex fuzzy soft homomorphism ),(   is a CFSG over 

.H  

(ii)  The pre-image of ),( Bg  under the complex fuzzy soft homomorphism ),(   is a CFSG 

over .G  

 

Proof.(i) Since ),( Af  is a complex fuzzy soft group, then by Theorem 3.4 for all Aa  we 

have )()( xr af
 is a fuzzy subgroup and )()( xaf  is a  fuzzy subgroup. Thus by Theorem 

4.1 and Proposition 2.4 the image of )()( xr af
 and )()( xaf  are fuzzy subgroup and 

fuzzy subgroup, respectively, therefore for all Hyx ,  we have: 

)())(( xyr af  min  )(),( ))(())(( yrxr afaf  , )()( ))((

1

))(( xrxr afaf  
, 

)())(( xyaf  min  )(),( ))(())(( yx afaf   and )()( ))((

1

))(( xx afaf   
 

 

Now, by Lemma 4.5 
)(

))((

))(())(( )(=)(
xy

af
i

afaf exyrxy 

  

    min ( ), ( )( )( ) ( )( )

( )( ) ( )( )min ( ), ( )
i x yf a f a

f a f ar x r y e
  

   

  ( ) ( )( )( ) ( )( )

( )( ) ( )( )= min ( ) , ( )
i x i yf a f a

f a f ar x e r y e
  

   

  ( )( ) ( )( )= min ( ), ( ) .f a f ax y    

Also, 

)1(
))((1

))((

1

))(( )(=)(


 x
af

i

afaf exrx 

  

 
)(

))((

))(( )(
x

af
i

af exr 

  

 ).(= ))(( xaf  

 (ii) Since ),( Bg  is a complex fuzzy soft group, then by Theorem 3.4 for all Bb  we have 

)()( xr bg
 is a fuzzy subgroup and )()( xbg  is a  fuzzy subgroup. Thus by Theorem 4.1 

and Proposition 2.4 the pre-image of )()( xr bg
 and )()( xbg  are fuzzy subgroup and 

fuzzy subgroup, respectively, therefore for all Gyx ,  we have: 

 )(
))((1 xyr

bg
 min 










)(

))((1
),(

))((1
y

bg
rx

bg
r


, )()(

))((1

1

))((1 xrxr
bgbg 



 


 

 )(
))((1 xy

bg
  min 










)(

))((1
),(

))((1
y

bg
x

bg 



 and )()(

))((1

1

))((1 xx
bgbg 



 


  

 

Now, by Lemma 4.5 
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)(
))((1

))((1))((1 )(=)(
xy

bg
i

bgbg
exyrxy









  

  
min ( ), ( )1 1( )( ) ( )( )

1 1( )( ) ( )( )
min ( ), ( )

i x y
g b g b

g b g b
r x r y e

 
 

 

  
  
  

   

 
( ) ( )1 1( )( ) ( )( )

1 1( )( ) ( )( )
= min ( ) , ( )

i x i y
g b g b

g b g b
r x e r y e

 
 

 

 

 

 
 
 

 

  1 1( )( ) ( )( )
= min ( ), ( ) .

g b g b
x y

 
    

 Also, 

)1(
))((11

))((1

1

))((1 )(=)(










x
bg

i

bgbg
exrx 



  

 
)(

))((1

))((1 )(
x

bg
i

bg
exr



 



 

 ).(=
))((1 x

bg
  

 
  

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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