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Abstract 

 
     The aim of this paper is to introduce the concepts of fuzzy subgroups, fuzzy cosets, 

normal fuzzy subgroups and we define a new notion for fuzzy symmetric sets, in particular, 

we prove some results on them.  

 

Introduction  
     The concept of fuzzy sets and fuzzy set operations was first introduced by 

(zadeh, 1965). (Rosonfeld, 1971) formulated the concept of a fuzzy subgroup 

and showed how some basic notions of group theory should be extended in the 

elementary manner to develop the theory of fuzzy subgroups. Subsequently 

others, (Malik, 1991) and (Akgul, 1988) defined normal fuzzy subgroups, 

fuzzy cosets and obtained some group theoretic analogs. The purpose of this 

paper is to study some result on fuzzy symmetric sets, fuzzy subgroups and 

normal fuzzy subgroups. 

 

Definitions and Preliminaries  
      Let G  be a group with multiplication. The set of all fuzzy subset ofG   is 

denoted by FP (G) and , Z denote the set of real number and integer 

respectively  

Definition 1: (Zadeh, 1965)  

   Let X be a set and I the unit interval [0.1].A fuzzy set A
~

in X  is characterized 

by a membership function 
A

M ~ which is associate with each point Xx  its 

“grade of membership” IxM
A

)(~  . 

Definition 2: (Zadeh, 1965)  

Let A
~

and B
~

 be fuzzy sets in X  then 

BA
~~

  )()( ~~ xMxM
BA

 For all Xx  
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BA
~~

  )()( ~~ xMxM
BA

 For all Xx   

BAC
~~~

   )(),(max)( ~~~ xMxMxM
BAC

  For all Xx  

BAD
~~~

   )(),(min)( ~~~ xMxMxM
BAD

  For all  

Definition 3: (Kim, 1997) 

We define the binary operation "  " on FP (G) and unary operation on FP (G) 

as follows: for all )(
~

,
~

GFPBA  and for all Gx .  

  xyzGzyzMyMxM
BABA

 ,,/)(),(minsup)( ~~~~


 

And, we call BA
~~

 the product of BandA
~~

 for short denoted by BA
~~

 and 1~ A  

the inverse of A
~

. 

Definition 4 :( Rosenfeld, 1971)  

Let G  be a group and let BandA
~~

 be fuzzy subsets of G .A fuzzy subset A
~

 is 

called a fuzzy subgroup of G if 

               GyxallforxMxMxyM
AAA

 ,)(),(min)( ~~~  

            GxallforxMxM
AA

 )()( ~
1

~  

A fuzzy set B
~

is called a fuzzy semi subgroup in G  if 

  GyxallforxMxMxyM
BBB

 ,)(),(min)( ~~~ .  

Definition 5: (Mishref, 1995) 

Let A
~

 be a fuzzy subgroup ofG , Gx  Then the fuzzy subset )
~

(
~

xAAx  is 

called a left (resp. right) fuzzy coset of A
~

inG  s.t )()( 1
~~ gxMgM
AAx

   

(resp. )()( 1
~~

 gxMgM
AxA

)For all
 

Gg  

Theorem 1: (Kim, 1997) 

  Let )(
~

GFPA , then the following are equivalent: 

1. )()( ~~ yxMxyM
AA

  For all Gyx ,  in this case A
~

is called an abelian fuzzy 

subset ofG . 

2. )()( ~
1

~ yMxyxM
AA

 For all Gyx , . 

3. )()( ~
1

~ yMxyxM
AA

  For all Gyx , . 

  4. )()( ~
1

~ yMxyxM
AA

  for all Gyx , . 

Definition 6: (Kim, 1997) 

   Let A
~

 be fuzzy subgroup ofG   then A
~

 is called a normal fuzzy subgroup 

ofG , if it is abelian fuzzy subset ofG .  
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Theorem 2: (Rosenfeld, 1971) 

 Let A
~

be a fuzzy subgroup of G then )()( 1
~~

 xMxM
AA

  and )()( ~~ xMeM
AA

  

for all Gx  where e  is the identity element ofG . 

 Theorem 3: (Foster, 1979) 

 Let HG,  be two groups and f a homomorphism of G  into H . Let  be a 

Fuzzy subgroup in H   then )
~

(1 Af   is fuzzy subgroup inG . 

Theorem 4: (Foster, 1979) 

   Let HG,  be groups and f  a homomorphism of G  into H . Let A
~

 be a 

fuzzy subgroup in G then )
~

(Af  is a fuzzy subgroup in H . 

Theorem 5: (Foster, 1979) 

   Let HG,  be two groups and V
~

 be a normal fuzzy subgroup of H  If f  is a 

homomorphism from G  into H then )
~

(1 Vf  is a normal fuzzy subgroup of G  

Theorem 6: (Foster, 1979) 

    Let A
~

 be normal fuzzy subgroup of G  and HG, be two groups. Suppose f  

is an empimorphism of G onto H then )
~

(Af is a normal fuzzy subgroup of H . 

 

Product and unary of fuzzy subset of G  and fuzzy subgroup 

Theorem 1: 

   Let IiGFPABA
i

 ),(
~

,
~

,
~

 then the following holds. 

1-  AA
~

)
~

( 11   

2- 11 ~~~~   BABA  

3- 
Ii

i
Ii

i
AA








11 ~

)
~

(  

4- 
Ii

i
Ii

i
AA








11 ~

)
~

(  

5- 111 ~~
)

~~
(   ABBA . 

6- 
~~~~~~~

 BandAiffBA  

7- 
~~~~ 1  AiffA  

8- DBCAimpliesDCandBA
~~~~~~~~

  

Proof: 

1- )())(()()( ~
11

~
1

~
)

~
( 111 xMxMxMxM

AAAA
 

 for all Gx  we get 

AA
~

)
~

( 11   
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2- )()()()( 11 ~
1

~
1

~~ xMxMxMxM
BBAA     for all Gx  hence 

11 ~~   BA   

Conversely 

)1()()()()()()( ~
)

~
(

1
~

1
~

)
~

(
~ 111111 byxMxMxMxMxMxM

BBBAAA
 


 For 

all Gx  we get BA
~~

  

3-     )()(sup)(sup)()( 111 ~~
1

~
1

)
~

()
~

(
xMxMxMxMxM

Ii

ii

Ii

i

Ii

i AAAAA 










   

Hence 
Ii

i
Ii

i
AA








11 ~

)
~

(  

4- Proof similarly as 3 

5-

  111111
~

1
~

1
~~

)
~~

(
,,/)(),(minsup)()(1

  zyxGzyzMyMxMxM
BABABA

  zyxGzyzMyM
BA

  ,,/)(),(minsup ~~ 1  

                            )(11 ~~ xM
AB  For all Gx  

Theorem 2:
 

   If A
~

is a fuzzy subset on a groupG . Then for every Ggyx ,,  : 

1- )()( 1
~~ gxMgM
AAx

 . 

2- )()( 1
~~

 gxMgM
AxA

. 

3- )
~

(
~

)( AyxAxy  . 

4- yxAxyA )
~

()(
~

 . 

Proof: 

1.   )(),(minsup)(
2~1~

21
pMpMgM

AxppgAx 
  

                        
   )()(),(minsup 1

~
1

~ gxMgxMxM
AAx

 
 

2.   )(),(minsup)(
2~1~

21
pMpMgM

AxppgxA 
    

                      )()(),(minsup 1
~

1
~

  gxMgxMxM
AAx

. 

3.   )(),(minsup)(
2~1~

21
pMpMgM

AxppgAxy 
     

   )()()()(),(minsup
)

~
(

1
~

11
~

11
~ gMgxMgxyMgxyMxyM

AyxAyAAxy
 

Hence )
~

(
~

)( AyxAxy  . 

4.  Similarly as 3 

Lemma 1: 

   Let G  and H  be two groups and f a homomorphism of G  into H  then  

1- For any fuzzy subsets A
~

 and B
~

of H , )
~~

()
~

()
~

( 111 BAfBfAf   . 
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2- For any fuzzy subsets A
~

 and B
~

 of H , )
~~

()
~

()
~

( BAfBfAf  . 

Proof: 

1-   )(),(minsup)(
2)

~
(1)

~
()

~
()

~
( 11

21
11 xMxMxM

BfAfxxxBfAf  
  

                              ))(()),((minsup
2~1~

21
xfMxfM

BAxxx
  

                              )((minsup ~~
21

xfM
BAxxx

  For all Gx   

                             )(
)

~~
(1 xM

BAf   For all Gx  

 )
~~

()
~

()
~

( 111 BAfBfAf    

2- let A
~

and B
~

 be subsets of G  and )(Gfy  then 

   )(),(minsupsup)( ~~)()
~~

(
tMsMyM

BAstxxfyBAf 
 … (a) 

And 

    )(),(minsupsupsup)( ~~)()()
~

()
~

(
qMpMyM

BAqfvpfvuvyBfAf 
 … (b) 

Equality of (a) and (b) follows by putting sp   and tq   . 

Example 1:  

  1,1G  Is a group with multiplication, define  )4.0,1(),3.0,1(
~

A , 

 )7.0,1(),2.0,1(
~

B . BA
~

,
~

 Are fuzzy subsets ofG . To find BA
~~

.   

  )(),(minsup)(
2~1~~~

21
xMxMxM

BAxxxBA 
  For all Gx  

   )1(),1(minsup)1( ~~

1.11
1.11~~ 

BABA
MMM




  

                4.04.0,2.0sup    

  )1(),1(minsup)1( ~~

1.11
1.11~~ 


 BABA

MMM   

                 3.02.0,3.0sup   

             )3.0,1(),4.0,1(
~~

BA  

Example 2: 

  1,1G  Is group with multiplication. Define  )4.0,1(),3.0,1(
~

A , 

 )7.0,1(),2.0,1(
~

B . BA
~

,
~

 Is fuzzy subset of G .To find BA
~~

 see example 

3.1Now 2)( xxf  which implies that )()()()( 222 yfxfyxxyxyf  . f Is 

homomorphism.  

).())(()( 2
~~~~

)
~~

(1 xMxfMxM
BABABAf

  4.0)1()1( ~~
)

~~
(1  BABAf

MM    

 )3.0,1()
~

(1  Af ,  )2.0,1()
~

(1  Bf  
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 )2.0,1()
~

()
~

( 11  BfAf , )
~~

()
~

()
~

( 111 BAfBfAf    

This means that equality of lemma 3.1 part 1 is not true. 

Example 3: 

    1,1G  Is group with multiplication. Define  )4.0,1(),3.0,1(
~

A , 

 )7.0,1(),2.0,1(
~

B . BA
~

,
~

 Are fuzzy subsets of G  to find BA
~~

. 

   GxxMxMxM
BAxxxBA




)(),(minsup)(
2~1~~~

21
 

  )1(),1(minsup)1( ~~

1.11
1.11~~ 

BABA
MMM




  

                4.04.0,2.0sup    

  )1(),1(minsup)1( ~~

1.11
1.11~~ 


 BABA

MMM   

                 3.02.0,3.0sup   

             )3.0,1(),4.0,1(
~~

BA  

Now 2)( xxf   which implies that )()()()( 222 yfxfyxxyxyf   

Hence f  is homomorphism.   

  GyyxfGxxMyM
BABAf

 )(),(sup)( ~~
)

~~
(

 

 3.0,4.0sup)1(
)

~~
(


BAf

M  )4.0,1()
~~

( BAf  

 )4.0,1()
~

( Af ,  )7.0,1()
~

( Bf . 

     4.00,4.0sup)1(),1(minsup)1(
)

~
()

~
()

~
()

~
(

 
BfAfBfAf

MMM   

Hence )
~~

()
~

()
~

( BAfBfAf  . 

Theorem 3: 

   Every fuzzy subgroup is a fuzzy semisubgroup 

Proof: Obvious  

Remark 1: 

The converse of theorem (3.3) is not true in general, and the following 

example shows this fact.  

Example: ( -{0},.) is a group , define :
~
A  -{0} ]1,0[  as 

 

 








0

01
)(~

xifo

xif
xM

A
 

Clearly A
~

 is a fuzzy semi subgroup of - {0}, but not fuzzy subgroup  

Of - {0} if we take    )()(,
2

1
2 ~

1
~

1 xMxMxx
AA

 
 

                    We get   10    which is a contradiction. 
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Proposition 1: 

   Let A
~

 be a fuzzy subgroup of G. if there exists a sequence  
n

x  in G such 

that  nasxM
nA

1)(lim ~  then 1)(~ eM
A

 

Proof: by theorem 2.2, we have )()( ~~ xMeM
AA

 for all Gx  . Thus, we 

get )()( ~~ nAA
xMeM   for every positive integer. Consider   

1)(lim)(1 ~~ 
nAA

xMeM  as n  we get 1)(1 ~  eM
A

.Therefore 

1)(~ eM
A

. 

Proposition 2: 

   If A
~

is a fuzzy subgroup then for all )
~

Im(A  ,  


 )(/
~

~ xMGxA
A

 is 

a subgroup of G.  

Proof:    Let 


Ayx
~

,   to show that 


Axy
~1   

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

~ yMxMxyM
AAA

, we get


Axy
~1  . 

Proposition 3: 

   If A
~

 is a fuzzy subgroup, then for all ]1,0[  ,  


 )(/
~

~ xMGxA
A

 is a 

subgroup of G. 

Proof: Obvious  

Proposition 4: 

If A
~

 is a fuzzy subgroup of  G  then  1)(:
~

ker ~  xMGxA
A

  is a 

subgroup. 

Proof: Let Aba
~

ker,     to prove Aab
~

ker1   

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

~  bMaMabM
AAA

. Since A
~

 is a fuzzy subgroup we 

get Aab
~

ker1 
, hence  A

~
ker  is a subgroup. 

Proposition 5: 

 Each subgroup of G is a level subgroup of a fuzzy subgroup of G 

Proof: Let Y be a subgroup of G and let A
~

be an fuzzy set on G define by 

                 









Yxif

Yxif
xM

A 0
)(~


 

Where ]1,0[ .It is clear that   YxMGx
A

 )(/ ~  

Let Gyx , . We have the following cases  

1- If YyandYx  then 0)()( ~~  yMandxM
AA

 thus  

   )(),(min0,min0)( ~~
1

~ yMxMxyM
AAA
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2- If YyandYx  then 0)()( ~~  xMandyM
AA

  thus  

   )(),(min0,min0)( ~~
1

~ yMxMxyM
AAA

   

3- YyandYxif  then 0)(0)( ~~  yMandxM
AA

 thus  

 )(),(min0)( ~~
1

~ yMxMxyM
AAA

  

4-If YyandYxif  then   )()( ~~ yMandxM
AA

thus  

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

~ yMxMxyM
AAA

  . 

Proposition 6: 

   LetY  be a subset of G  and A
~

be a fuzzy subset on G  which was defined in 

proposition (3.5). If A
~

 is a fuzzy subgroup of G  then Y is also a subgroup 

ofG . 

Proof: Let  A
~

 be a fuzzy subgroup of G  and Yyx ,  

then )()( ~~ yMxM
AA

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

~ yMxMxyM
AAA

 

Yxy 1
 . 

Proposition 7: 

   Let N
~

 be a fuzzy subset of G  defined as 

                        
Nxif

Nxif
xM

N 






)(~  

For all   with]1,0[,  , then N
~

 is a fuzzy subgroup of G  if and only if 

N
~

 is a subgroup of G ,  moreover, in this case NA
~~


 

Proof: Let N
~

  be a fuzzy subgroup and Gyx , be such that Nyx
~

,  then  

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

~ yMxMxyM
NNN

 , Hence Nxy
~1    

Conversely,  

   Suppose N
~

is a subgroup of G. Let Gyx ,  

If Nyx
~

,   then Nxy
~1  ,   )(),(min)( ~~

1
~ yMxMxyM

NNN
   

If thenNyorNx
~~

   )(),(min)( ~~
1

~ yMxMxyM
NNN

   

Hence N
~

 is a fuzzy subgroup. Moreover, we have  

    NxMGxeMxMGxA
NNN

~
)(/)()(/

~
~~~ 




 
. 

Proposition 8: 

Let G  be a group. Then two level subgroup 
21

~
,

~


AA where )(
21

  of A
~

are 

equal if and only if there is no Gx  such that 
2~1

)(   xM
A

where 

 


 )(/
~

~ xMGxA
A
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Proof: Let 
21

~~


AA  where )(
21

   and there exist Gx s.t 

2~1
)(   xM

A
.Then 

2

~
A  is proper subset of 

1

~


A  which is a contradiction 

Conversely, assume that there is no Gx  s.t 
2~1

)(   xM
A

 since 
21

   

Then 
12

~~


AA   .If 
1

~


Ax then 
1~ )( xM

A
 by hypotheses we get 

2~ )( xM
A

, therefore 
2

~


Ax then 
21

~~


AA   

Hence
21

~~


AA  . 

Theorem 4: 

Let 
21

~
,

~
HH  be two fuzzy subgroups of G  then 

21

~~
HH    is a fuzzy subgroup 

if and only if 
21

~~
HH   or 

12

~~
HH   . 

Proof:  )(),(sup)( 1
~

1
~

1
~~

2121

  xyMxyMxyM
HHHH 

 

)( 1
~

1

 xyM
H

 Or )( 1
~

2

xyM
H

 

Hence
121

~~~
HHH       or

221

~~~
HHH    . 

Conversely, to prove  
21

~~
HH   or 

12

~~
HH   . Let 

21

~~
HH   or 

12

~~
HH   . 

)()(
21

~~ xMxM
HH

  & )()(
12

~~ xMxM
HH

  

We get )()(
21

~~ xMxM
HH

 )()(
12

~~ xMxM
HH

    )()(
11

~~ xMxM
HH

 . Which 

contradiction because
21

~~
HH  . 

 

Fuzzy Symmetric, Fuzzy Coset and Normal Fuzzy Subgroup 
Definition 1: 

   A fuzzy subset A
~

of a group G  is called symmetric if  AA
~

)
~

( 1   

Example 1: 

  1,1G  Is group with multiplication. Define  )4.0,1(),3.0,1(
~

A , then 

AA
~~ 1   .Hence A

~
 is symmetric. 

Theorem 1: 

   Every fuzzy subgroup A
~

 of G  is fuzzy symmetric set. 

Proof: To prove AA
~

)
~

( 1  we have to prove )()( 1)
~

(
~ xMxM

AA  for all 

Gx . )()()( 1)
~

(

1
~~ xMxMxM

AAA    For all Gx  (since A
~

 is fuzzy 

subgroup). Hence  AA
~

)
~

( 1   . 

Remark 1: 

The converse of theorem (4.1) is not true in general see example 4.1 
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Lemma 1: 

Every symmetric fuzzy semi subgroup is a fuzzy subgroup. 

Proof: Obvious 

Lemma 2: 

 Let G  and H  be two groups and f  a homomorphism of G  into H  then  

1- For any fuzzy symmetric subset A
~

ofG , )
~

(Af is fuzzy symmetric in H . 

2- For any fuzzy symmetric subset B
~

of H ,  )
~

(1 Bf  is fuzzy symmetric in G . 

Proof:  

1-  1
~

1

)
~

()
~

(
)(,),(sup)()(1

  yzfGzzMyMyM
AAfAf

 

                                  1
~ )(,),(sup 1

  yzfGzzM
A

 Since 1~~  AA  

  HyyMyzfGzzM
AA

  )()(,),(sup ~
111

~  

  Therefore  )
~

())
~

(( 1 AfAf   . 

2-  

GxxMxfM

xfMxfMxfMxMxM

BfB

BBBBfBf











)())((

))(())(())(()()(

)
~

(
~

11
~

1
~

1
~

1

)
~

())
~

((

1

111

.  

Hence )
~

())
~

(( 111 BfBf   . 

Lemma 3: 

Let A
~

 be a fuzzy subgroup of G  Then t

Ax

t

A
GxG ~~    for every Gx , ]1,0[t  

where  tyMGyG
A

t

A
 )(, ~~ . 

Proof: Now  tgMGgG
Ax

t

Ax
 )(, ~~  by definition 2.5 

            GgtgxMGgG
A

t

Ax
  )(, 1

~~      . 

Let gxb 1  since G is a group exx 1   we get gxb    

  t

AA

t

Ax
xGtbMGxbG ~~~ )(,    . 

Example 2: 

Let  iG  ,1  be the group with respect to multiplication. Define 

]1,0[:
~

GA  as follows 





















iixif

xif

xif

xM
A

,
4

1

11

1
2

1

)(~  

The coset  is calculated as follows 
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ixif

ixif

xif

xM
Ai

2

1

1

1,1
4

1

)(~  

     It is clear that Ai
~

 is not a fuzzy subgroup because 

 )(),(min)1()().( ~~~
2

~~ iMiMMiMiiM
AiAiAiAiAi
 this implies that 

2

1

4

1
 , this is contradiction . 

Theorem 2: 

Every fuzzy subgroup A
~

 of G  and )
~

Im(At  then 1
~
A

G  is a subgroup of t

A
G~   

Proof: Let 1
~,
A

Gyx   we have to prove  1
~

1

A
Gxy   .now 

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

~  yMxMxyM
AAA

 , we get  1
~

1

A
Gxy   . 

Hence  1
~

1

A
Gxy    is subgroup of  t

A
G ~   . 

Corollary 1: 

 If GGf :  is a mapping such that Gaaxaxf   ,)( 1  and A
~

is a fuzzy 

subgroup of G  then 1~ aAa is a fuzzy subgroup of G  

Proof: Now 1)(  axaxf is a homomorphism 

)()()( 111 yfxfayaaxaaxyaxyf   , )
~

(Af is a fuzzy subgroup of G  by 

theorem 2.4 which implies that 1~ aAa  is a fuzzy subgroup ofG . 

Theorem 3: 

 Every fuzzy subgroup of an abelian group is a normal fuzzy subgroup. 

Proof:  Let A
~

 be a fuzzy subgroup of abelian groupG . 

 Now )()()()( ~~
1

~
1

~ yMeyMyxxMxyxM
AAAA

   by definition (2.6) we get  

A
~

 is a normal fuzzy subgroup ofG . 

Theorem 4: 

 If A
~

is a normal fuzzy subgroup of G  then   1)(:
~

~  xMGxAKer
A

 is normal 

fuzzy subgroup ofG . 

Proof:  Let Ga  and AKery
~

 . We have to prove AKeraya
~1  . 

1)()( ~
1

~  yMayaM
AA

  Since A
~

 is a normal fuzzy subgroup. 

We get AKeraya
~1  . 

Hence AKer
~

 is a normal subgroup ofG . 
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Theorem 5: 

    Each subgroup of an abelian group G  is a level normal subgroup of a 

normal fuzzy subgroup ofG . 

Proof: Its clear that Y  is normal subgroup of G  and A
~

 be a fuzzy set on G  

defined by 














Yxif

Yxif

xM
A

0

)(~



                                                        … (1) 

Where  1,0  it is clear that   YxMGxx
A

 )(,: ~  by (proposition 3.5) 

A
~

 is a fuzzy subgroup of G  . To prove A
~

 is a normal fuzzy subgroup ofG . 

Let Gyx ,  .We have two cases 

(1)  If Yy  then Yxyx 1   implies  )()( ~
1

~ yMxyxM
AA

  by (1) 

(2) If Yy  then 0)(~ yM
A

 then 0)()()( ~~
1

~  yMyeMyxxM
AAA

 we 

get )()( ~
1

~ yMxyxM
AA

 . Hence A
~

is a normal fuzzy subgroup of G  . 

Theorem 6: 

   If A
~

 is a normal fuzzy subgroup then 

 


 )(,:
~

~ xMGxxA
A

 Is normal subgroup of G  for all  1,0 . 

Proof: Obvious  

Corollary 2: 

   If A
~

 is a normal fuzzy subgroup then  


 )(,:
~

~ xMGxxA
A

 is a 

normal subgroup of G for all )
~

Im(A   

Proof: Obvious. 

Corollary 3: 

  If GGf :  is a mapping such that 1)(  axaxf  and A
~

is a normal fuzzy 

subgroup, then 1~ aAa is a normal fuzzy subgroup of G  . 

Proof: Obvious  

 

 

 

 

 

 

 

 



Journal of Kirkuk University – Scientific Studies, vol.6, No.1, 2011 

 

 

 
 

168 

References 

 Akgul M., (1988): Some Properties of Fuzzy Groups, J. Math. Anal. Appl, 

vol.133, pp.93-100.  

 Das P.S., (1981): Fuzzy groups and level subgroups, J. Math. Anal. Appl, 

vol.84, pp.264-269.  

 Foster D.H., (1979): Fuzzy Topological Groups, J.Math ,Anal and Appl, 

vol.67, pp.549-564  

 Kim J.G., (1997): Meet-Reducibility Of Fuzzy Subgroups , fuzzy sets and 

    Systems, vol.91, pp.389-397. 

 Kundu .S. (1998): The correct form of a recent result on level-subgroups of 

     Fuzzy group, Fuzzy Sets and Systems, vol.97, pp.261-263. 

 Malik D.S and Mordeson J.N., (1991) , Fuzzy subgroups of abelian groups,   

    Chinese J.Math. (Taipei), vol.19, pp.129-145. 

 Mishref M.A., (1995): normal fuzzy subgroup and fuzzy normal series of 

    Finite groups, fuzzy sets and system, vol.72, pp.379-383. 

 Rosenfeld. A., (1971): Fuzzy groups, J. Math. Anal. Appl, vol.35, pp.512-

517.  

 Zadeh L.A., (1965): Fuzzy Sets, information and control, vol.8, pp.338-

353. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Journal of Kirkuk University – Scientific Studies, vol.6, No.1, 2011 

 

 

 
 

169 

 ج على المجموعة المتناظرة  الضبابية و الزمر الجزئية الضبابيةائبعض النت
 

 **صالح محمود محمد الَفهة  * الخفاجيالخالق عبد  منير
  كويةجامعة  ـقسم الرياضيات/ كلية العلوم  *
 جامعة السليمانية  –/ كلية العلوم قسم الرياضيات**

 9/11/8002تاريخ القبول:              4/3/8002تاريخ الاستلام: 
 

 الخلاصة
 

الهدف من البحث هو لبيان افكار الزمر الجزئية الضبابية و الزمر الجزئية الضبابية الاعتيادية ووضحنا تعريف      
 جديد لمصطلع المجموعة المتناظرة  الضبابية ،و  بشكل خاص تم دراسة بعض النتائج حولها.


