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Abstract  

In this paper ,we introduce the notions of     -Fuzzy ideal of a Smarandache near ring  related 

to the near filed M  denoted by (S- FI) of a  Smarandache near ring and discuss the problem 

concerning the intersection of a family  of  (S- FI )and we give some properties about it  . 
 

 الخلاصة 

والتي   Mفي حلقة السورندش القريبة بالنسبة للحقل القريب  قدهنا في هذا البحث هفهىم جديد وهى الوثالية الضبابية 

S-)يرهزلها بالرهز  FI) .  وتن عرض بعض النتائج  والبراهين الخاصة بها 
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Introduction 
Throughout this paper N will be a left  Samarandache near ring    .  In 1977  the  notion near ring 

denoted by G.Pilz [1],in 2002 The concept Samarandache near ring denoted by  W.B.vasantha [2], 

In 2003 the  notion  Samarandache fuzzy ideal  denoted by   W.B.vasantha andasamy    [3],  in 2005 

the concept 
* introduced by S.Bharanri [4].   

 

Definition  (1.1) [1] 
       A  left near ring is a set N together with two binary operations “+” and ”.” such that  

(1) (N,+) is a group (not necessarily abelian ), 

(2) (N, .) is a semigroup , 

(3)(n1 + n2) . n3 = n1 . n3 + n2 . n3 ,  for all n1, n2, n3, ∈ N; 
 

Definition (1.2) [2]  
  Anon- empty set N is said to be  a near field if on N is defined by  two binary operations “+”,”.”  

such that  

(1) (N,+)   is  a group , 

(2) (N\{0},  .)  is a group , 

(3) a.(b+c)=a.b+a.c  for  all a,b,c  belong to N . 
 

Definition (1. 3) [2]   
  The near ring  ( N,+,.) is said to be a smarandache  near ring denoted by          (S-near ring ) if it    

has  a proper subset M such that (M,+,.) is a  near field . 
 

Definition(1.4) [2]  
   Let N be S-near ring, a normal subgroup I of N is called a smarandache  ideal (S-ideal  ) of N 

related to M  if , 

I.I.M  (2)

N.in  containd fieldnear   theis M whereI,y.z-i)y.(zI,i and Mzy, )1(




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Definition (1.5)[1]   

      Let( N1,+,.) and 2( N   ,+ ,. )   be two S-near-rings ,  a function f : N1  N2   is called a 

Smarandache near-ring homomorphism (S-near-ring homomorphism) if for all m, n  M1 (M1  is a 

proper subset of N1 which is a near-field) we have  

(1) f(m + n) = f(m) + f(n) . 

(2) f(m. n) = f(m) . f(n) .  

 where f (m) and f (n)  M 2 (M 2 is a proper subset of N2  which is a near-field) 
 

Definition(1.6) [4] 
  Let     be a fuzzy ideal of a near ring N and  

( )* * be a fuzzy set in N defined by ( ) (0)     ,y N  y y      . 
 

Definition (1.7) [ 3] 
    Let μ  is a fuzzy sub near ring of N  and μ is a fuzzy ideal  of N  such that   

(1) μ (y-z) ≥ min{ μ(y), μ(z)}  

(2) μ (y.z
-1

) ≥ min{ μ(y), μ(z)} ,  y,z N.  Then μ is a fuzzy sub near field of  N. 
 

Definition (1.8) [ 2]   
  Let N be a  S-near ring. A non empty  fuzzy subset µ of   N is called a  Smarandache fuzzy ideal 

(S-fuzzy ideal) related  to the near field M of N if the following conditions are true 

(i)  N  has a proper subset X such that 

   (1)     µ (z - y)  min {µ (z), µ(y)}

   (2)     µ (z.y)  min {µ (z), µ(y)} for all z, y   X  .    i.e. µ on X is a fuzzy ideal.

   (3)     µ (z + y - z)  µ(y)

   (4)     µ (z.y) µ(y)



 





 

 (ii)   X contains a proper subset M such that M is a  near field under the operations of N  and  
 
|
M


 : 

M → [0, 1] is a fuzzy sub near field of M . 
 

Definition (1.9) [ 3]  
    Let μ  is a fuzzy subring of N  such that μ

*
 is a field contains  the identity of N  and   μ (y) = μ (y

-

1
)  for all units y in N,  then μ is called the fuzzy subfield of  N. 

 

Definition (1.10) [3] 

Let ).,,(,.),(:
21

 NNf be a function .For a fuzzy set   in 
2

N  we define  

   ))(()))((( 1 xfxf  
for every 

1
Nx .For a fuzzy set  in X ,  )(f  is defined by  













 


   otherwisey                    0

Nyy,f(x) if         )( sup

)))(((

2
x

yf



  
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2.  The main Results 

     In this section we study   δ -fuzzy ideal of a Smarandache near ring.        
 

Definition (2.1) 

Let   be  a S-fuzzy ideal of  S-near ring N  related to the near filed M  is called    -Fuzzy ideal of 

N  denoted by   (S- FI) if  

.,)},(),(max{)()2(

)()()1(

Myxyxxy

xyx








    

 

Example (2.2) 

  Consider the S- near ring 
6

ZN  with addition and multiplication  as defined by the following 

tables . 

+6 0 1 2 3 4 5 

0 0 1 2 3 4 5 

1 1 2 3 4 5 0 

2 2 3 4 5 0 1 

3 3 4 5 0 1 2 

4 4 5 0 1 2 3 

5 5 0 1 2 3 4 

 

.6 0 1 2 3 4 5 

0 0 0 0 0 0 0 

1 0 1 2 3 4 5 

2 0 2 4 0 2 4 

3 0 3 0 3 0 3 

4 0 4 2 0 4 2 

5 0 5 4 3 2 1 

 

Let    be a  S-fuzzy ideal of  S-near ring N  related to the near filed M={0,2,4 }   defined by  
 














{1,3,5}y if                    0

{0,2,4}y if                     1
)(y  

 

Then  is (S- FI) related to the near filed M={0,2,4 }of N. 
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Theorem (2.3) 

   Let  be a fuzzy subset of an S-near ring N , then 
*

   is a (S- FI) related to the near filed M of 

N if        is a (S- FI) related to the near filed M of N 
 

Proof  

  Let   be (S- FI) related to the near filed M of N then  is S-fuzzy ideal  of N there exist X is a 

proper subset of N contain M as a near field  and    is fuzzy  sub near filed  of M , let ,, Nyx    

1)0()()(
*

 )1(   yxyx   

since   is fuzzy ideal of N  

}.)(
*

),(
*

{min 

 }1)0()(,1)0()({min 

1)0( })(),({min 

yx

yx

yx













 

)}(
*

),(
*

min{

}1)0()(,1)0()(min{

1)0()}(),(min{

1)0()}
1

(),(min{

1)0()
1

()
1

(
*

 )2(

yx

yx

yx

yx

xyxy




























 

From (1) and (2) 
*

  is a fuzzy sub near field of M that mean 
*

   is S-fuzzy ideal   related to the 

near filed M of N. to prove that 
* is (S- FI) related to the near filed M of N, let ,, Myx   

)(
*

1)0()(

1)0()()(
*

 )1(

xx

yxyx








 

)}.(
*

),(
*

max{

}1)0()(,1)0()(max{

1)0()}(),(max{

1)0()()(
*

 )2(

yx

yx

yx

xyxy

















 

 From (1) and (2) 
*

  Is (S- FI) related to the near filed M of N. 
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Theorem (2.4) 

Let 
Jjj 

}{ be a family of (S- FI) related to the near filed M of S-near ring N , then  is (S-

FI) related to the near filed M of N. 

Proof 

Since each 
j

  is (S- FI) related to the near filed M of N when Jj  ,then there exists  a proper 

subset 
j

X   of N such that 
j

  is a fuzzy ideal on  
j

X   ,M is a proper subset of 
j

X and 
j

  is a 

fuzzy sub near field on M for all Jj   
j

XX
Jj




  is a proper subset of N contain M . 

To prove that 
j

Jj




 is S-fuzzy ideal 

, let ,, Nyx   

)(inf)( )1(
Jj

Jj

yxyx
ii






  

since 
j

  is fuzzy ideal of N 

. })(),( min{

. })(inf),(inf min{

 }})(),({{min inf

JjJj

JjJj

Jj

yx

yx

yx

jj

jj

jj




















 

)}(),(min{

)}(inf),(infmin{

)}}(),({min{inf

)}}(),({min{inf

)(inf)( )2(

JjJj

JjJj

Jj

1

Jj

1

Jj

1

Jj

yx

yx

yx

yx

xyxy

jj

jj

jj

jj

jj











































 

From (1) and (2) 
Jj

 



j

 is a fuzzy sub near field of M that mean 
Jj

 


j
  is S-fuzzy ideal   related 

to the near filed M of N. To prove that 
Jj

 


j
 is (S- FI) related to the near filed M of N  let 

,, Myx   
 

)( )(inf

)(inf)( )1(

Jj
Jj

Jj
Jj

xx

yxyx

ii

ii



















 

j

Jj



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)}.(),(max{

)}(inf),(infmax{

)}}(),({max{inf

)(inf)( )2(

JjJj

JjJj

Jj

Jj
Jj

yx

yx

yx

xyxy

ii

ii

ii

ii






























 

From (1) and (2) 
Jj


i
 Is (S- FI) related to the near filed M of N. 

Theorem (2.5) 

  let  ).,,(,.),(:
21

 NNf  be epimomorphism and let  is (S- FI) ) related to the near filed 

M2 of  a S-near ring N2 if and only if )(1 f  is (S- FI) ) related to the near filed M1 of  a S-near 

ring N1,when .)(
12

1 MMf 
 

Proof  

  Let  is a is (S- FI) related to the near filed M2 of N2, let ,, Nyx    

)}.)((),)((min{

)}((),((min{))()((

))(())(()1(

11

1

yfxf

yfxfyfxf

yxfyxf

















 

)}.(()),((min{

)}((),((min{))().((

))(())(()2(

11

1

111

yfxf

yfxfyfxf

xyfxyf



















 

Frome (1),(2) we have )(1 f is S-near field related to the near filed M1 of  a S-near ring N1 , 

)(1 f is S-fuzzy ideal of N1. 

To proof that )(1 f  is (S- FI) related to the near field M1 of N1 ,,
2

Myx   

))(())((

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

1

xfxf

yxfyxf











 

)}.(()),((max{

)}((),((max{))().((

))(())(()2(

11

1

yfxf

yfxfyfxf

xyfxyf

















 

From (1) and (2)  )(1 f is (S- FI) related to the near field M1 of N1 

 

suppose )(1 f  is (S- FI) related to the near field M1 of N1,let ,)(),(
2

Nyfxf   

   ))(())(())()((  )1( 1 yxfyxfyfxf     
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Since   )(1 f is (S- FI) related to the near field M1 of N1 

 

))}.(()),((min{)})((),)((min{

)}(),({min{
11

1

yfxfyfxf

yxf












 

))}.(()),((min{)}(()),((min{

)}(),({min{))(())(()2(
11

1111

yfxfyfxf

yxfxyfxyf












 

Frome (1),(2) we have )(f is S-near field related to the near filed M2 of  a S-near ring N2 , 

)(f is S-fuzzy ideal of N2. 

To proof that )(f  is (S- FI) related to the near field M2 of N2 ,,
2

Myx   

))}(()),((max{

)}(),({max{))(( )2(

))(())(( )1(

yfxf

yxfxyf

xfyxf













 

From (1) and (2) )(f  is (S- FI) related to the near field M2 of N2. 
 

Proposition (2.6) 

   If  is a (S- FI) related to the near filed M of N then   
c    is a (S- FI) related to the near filed 

M of N.  

Proof  

    To prove that 
c  is S-fuzzy ideal  

, let ,, Nyx   

)}(),(min{

)}(1),(1min{

)}(),(min{1

)(1)(  )1(

yx

yx

yx

yxyx

cc

c

















  

)}(),(min{

)}(1),(1min{

)}(),(min{1

)}(),(min{1

)(1)(  )2(
1

11

yx

yx

yx

yx

xyxy

cc

c
























 

 

From (1) and (2)
c is a fuzzy sub near field of M that mean 

c  is S-fuzzy ideal   related to the 

near filed M of N. to prove that  
c  is (S- FI) related to the near filed M of N ,, Myx   

 

).()(1

)(1)(  )1(

xx

yxyx
c

c








 

)}.(),(max{

)}(1),(1max{

)}(),(max{1

)(1)(  )2(

yx

yx

yx

xyxy

cc

c
















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From (1)and (2) 
c    is a (S- FI) related to the near filed M of N. 

 

Proposition (2.7) 
 Let  A,B be any two (S- FI) related to the near filed M of N ,if ABBA     then BA   

is  (S- FI) related to the near filed M of N   is a (S- FI) related to the near filed M of N. 

Proof 

 Let  A,B be any two (S- FI) related to the near filed M of N, then 
cc BA ,  are two (S- FI) related 

to the near filed M of N, by using (2.6) 
cc BA   is (S- FI) related to the near filed M of N. 

, 
c

B
c

A  = 
c

BA )(   by using (2.4) )())(( BA
cc

BA    is  (S- FI) related to the near filed 

M of N 
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