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Abstract: In this section, we introduce the new notion ( ) Υ ,  

fuzzy implicative ideals of   and discuss some of its properties. Also 

we define the different level set for the fuzzy set .We bring semiprime 

and prime concept in ( ) Υ ,  fuzzy implicative ideals of  .We 

investigate some theorems related to this concept.  

Keywords:  Near-ring, ( ) Υ ,
 
– fuzzy implicative ideals of 

, prime ( ) Υ ,
 
– fuzzy implicative ideals of  , semiprime 

( ) Υ ,  – fuzzy implicative ideals of  . 

1. Introduction 

Fuzzy concept was first introduced by Zadeh [7]. A new type of fuzzy subgroup, that is, the

( )q,   fuzzy sub group, was introduced by Bhakat and Das [1] using the combined 

notions of belongingness and quasicoincidence of fuzzy points and fuzzy sets. The idea of 

beside to and non quasi-coincident relation was given by Saeid and Jun [6]. Kim [3] studied 

the notion of anti fuzzy ideals in near rings. Zhan and Yin [8] introduced new type of fuzzy 

ideals of near rings. Recently, the authors defined Intuitionistic ( ) q ,,  - Fuzzy Prime 

Ideals of a near-rings [2]. 

In this paper, the concept of ( ) Υ ,  – fuzzy implicative ideals of a near-ring is given 

with its equivalent conditions. We give the relationship between ( ) Υ ,
 

- fuzzy 

implicative ideals and ( )  ,  fuzzy implicative ideals of  . We bring the definition for 

three level sets  Υ, and  Υ,
 

of  . Moreover, we extend this ( ) Υ , –fuzzy 

implicative ideals of near-rings to prime and semiprime concepts. 

Definition 1.1. [6] A fuzzy set  of of the form 
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is said to be an anti-fuzzy point with support i and value p and is denoted by ip. An anti fuzzy 

point ip is said to beside (respectively be non-quasi coincident with) a fuzzy set , written as 

ip    (respectively ip Υ ) if  (i)p (respectively  (i) + p<1).We say that  (respectively

Υ) is a beside relation (respectively non-quasi coincident with) relation between anti fuzzy 

points and fuzzy sets. 

If ip    or ip Υ , we say that ip  Υ  and ip    (respectively ip Υ , ip Υ  ) 

means that ip   (respectively ip Υ ,  ip  Υ ) does not hold. 

Result 1.2.  Let  , [0,1] be such that   . For an anti-fuzzy point ip and a fuzzy set   of 

 , we say that  

1. ip   if  (i)   p <   

2. ip Υ  if  (i) + p < 2  

3. ip  Υ  if ip  (or) ip Υ . 

Definition 1.3. [4] A non empty subset I of   is called an implicative ideal of   if it 

satisfies ( )kjii ))((  I whenever i  I and k  I for all i, j, k  . 

2. )( ,  Υ fuzzy implicative ideal of  . 

Definition 2.1. A fuzzy set   of   is called a )( ,  Υ  fuzzy implicative ideal of  if 

for all i, j, k   and p, n  [0,  ),  

(ia) ip    and jn    (i+j) . Υnp  

(ib) ip   (-i)p . Υ  

(ii) ip    and jn    (ij) . Υnp  

(iii) ip   (j + i - j)p . Υ  

(iv) jp   and i  (ij)p . Υ  

(v) kp   ((i +k)j-ij)p . Υ  

(vi) ip    and kn    ((i(ji))k) . Υnp  

Example 2.2. Let   = {0, a, b, c} be a set. Consider the following klein’s four group table. 

Define ‘+’ and ‘.’ as follows. 
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+ 0 a b c  . 0 a b c 

0 0 a b c  0 0 0 0 0 

a a 0 c b  a a a a a 

b b c 0 a  b 0 a b c 

c c b a 0  c a 0 c b 

Then ( ,+,.) is a near ring. Define the fuzzy set   of   as  (0) =  (b) = 0.4,  

 (a) = 0.3,  (c) = 0.5. Then   is a ( )2.08.08.0 , Υ  fuzzy implicative ideals of  . 

Theorem 2.3. For a fuzzy set in R, the following conditions are equivalent. 

a) ip   and kn   ((i(ji))k) . Υnp  

b)  ((i(ji))k)   (i)   )(k for all i, j, k  . 

Proof. Assume that ip   and kn   ((i(ji))k) . Υnp  Let i, j   Suppose that 

((i(ji))k)   (i)   )(k Choose p such that  ((i(ji))k)   p (i)   )(k .This 

implies ip   , kp    but  ((i(ji))k) > p and ((i(ji))k)+p>2p 2 . It follows that 

((i(ji))k)p , Υ  which is a contradiction to our assumption. Therefore,  ((i(ji))k) 

  (i)   )(k . 

Assume that  ((i(ji))k)   (i)   )(k  for all i, j, k  . Suppose there exists i, j, k 

  such that ip  , kn   but ( (i(ji))k) . Υ
np

 Then  (i)   p, (k)   n but 

 ((i(ji))k)>pn and  ((i(ji))k) + pn 2 .It follows that  ((i(ji))k)> . So, 

 ((i(ji))k)  >pn    (i)   (k) 
 which is a contradiction to our assumption. 

Therefore, ((i(ji))k) . Υnp  

Theorem 2.4 A fuzzy set    is a ( ) Υ ,  fuzzy implicative ideals of   such that  

p, n [ , ) for all i, j, k   if and only if   is a ( )  ,  fuzzy implicative ideals of . 

Proof: vi) Let 
 be a ( ) Υ ,

 
fuzzy implicative ideals of   such that  

p, n [ , ) for all i, j, k  (i.e) 
 ((i(ji))k)    (i)   (k)   .  

Let ip,
 

.)(,)(,    nkpikn  We have, 

  )()())((( kikjii  
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 np  

np (since )),[, np  

Therefore, ((i(ji))k) .np  Similarly, we can prove other
 

Hence  is an ( )  ,  fuzzy implicative ideals of  . 

Conversely, let (i)= p,  (k)= n where p,n  ).[  Then  (i)   p <  , (k)   n < 

.,    np ki  Since   is an ( )  ,  fuzzy implicative ideals of  npkjii )))(((

).( ei .)))(((   npkjii  

Now, 

  npkjii )))(((  

= pn 

     = pn   

     = (i)   (k)    

Therefore,  ((i(ji))k)   (i)   (k)   . Hence  is a ( ) Υ ,
 
fuzzy implicative ideals 

of  . 

Theorem 2.5. The union of any family of ( ) Υ ,  fuzzy implicative ideals of   

is a  ( ) Υ , fuzzy implicative ideals of  . 

Proof. Let  
Fff 

  be any family of ( ) Υ , fuzzy implicative ideals of   and f
Ff




= 

. For any kji ,, , we have 

(vi)  
Ff

f kjiikjii


=  )))((())(((  

                             
Ff

f kjii


= ))))((((   

                              
Ff

ff ki


 ))()((   

                                =


))(())(( ki
Ff

f

Ff

f   
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                = )()( ki  

Therefore,   )()()))((( kikjii  

 Definition 2.6. For any fuzzy set   in   and ),0[ p  we define 

    







pppp iiii == ,  and   


Υ= pp

ii . It is clear that        

    ppp =  where 
  pp , and   p  are called  - level set, Υ  - level set and  Υ   – 

level set of   respectively. 

Theorem 2.7. Let   be a fuzzy set in  .Then   is a ( ) Υ ,   fuzzy implicative ideals 

of    if and only if    

=p  is an implicative ideals of   for all ),0[ p . 

Proof. Let    pki ,  then   ΥΥ  pp ki , .We can consider four cases. 

(i) pi )(  and pk )(  

(ii) pi )(  and  2)( + pk  

(iii)  2)( + pi  and pk )(  

(iv)  2)( + pi  and  2)( + pk  

Since   is a ( ) Υ ,  fuzzy implicative ideals of   )()()))(((, kikjii . Let 

),[ op  .We consider the four cases for   )()()))((( kikjii  . 

Case (i) : pi )(  and pk )(   

For ),0[ p then pp − 2  

Now,    

  )()()))((( kikjii
 

 pp  

p−=  2  

(or) pppkjii −=−  2)2()))((( (or) =−−  )2()2()))((( ppkjii  p−2 . 

Therefore, 
pkjii −  2)))((( (i.e)  2)))((( + pkjii . Hence, Υpkjii )))((( . Therefore, 

 Υpkjii )))((( . For ),[ p  then pp − 2 . Now, 

pppkikjii =  )()()))((( (or) pppkjii =−  )2()))((( (or)
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pppkjii =−−  )2()2()))((( . Therefore, pkjii )))((( . Hence, 

pkjii )))((( . Therefore,  Υpkjii )))((( . 

Case (ii): pi )(  and  2)( + pk            

For ),,0[ p  it is clear that p  then  − p2 . Given,   )()()))((( kikjii . If 

)()( ki   , then  == pikjii )()))((( . Therefore,  )))((( kjii . If 

)()( ki   , then  2)))(((2)()))((( +− pkjiipkkjii . Therefore, 

Υpkjii )))((( . Hence,  Υpkjii )))((( . For ),,[ p  it is clear that p then

 − p2 . Given,   )()()))((( kikjii . If )()( ki   , then 

ppikjii ==  )()))((( . If )()( ki   , then − pkkjii  2)()))(((  

 2)))((( + pkjii . Therefore, Υpkjii )))((( . Thus, (  Υpkjii )))(( . 

Case (iii): pkandpi + )(2)(   

For ),0[ p , it is clear that p  then .2  − p  If ),()( ik    then 

.)()))(((   pkkjii  If ),()( ik    then .2)()))((( pikjii    Thus,

.2)))(((  + pkjii  Therefore, .)))(( Υpkjii  Hence,
 

 Υpkjii )))(( . For ),,[ p  

assume that p  then .2  − p  If ),()( ik    then .)()))((( ppkkjii =   

Thus,
 

.)))((( pkjii  Therefore,
 

 Υpkjii )))(( . If ),()( ik    then 

.2)))(((2)()))(((  +− pkjiipikjii  Therefore,
 

.)))(( Υpkjii  Thus,
 

 Υpkjii )))(( . 

Case (iv): 
 2)(2)( ++ pkandpi  

For ),0[ p , it is clear that p  then  − p2  

  )()()))((( kikjii  

                                                 



−

−
=





)()(2)()(

)()(2

kiifpki

kiifp
 

 2)))(((2)))((( +− pkjiipkjii  

Therefore,
 

.)))((( Υpkjii
 
For ),,[ p  it is clear that p  then  − p2  

Now, 

  )()()))((( kikjii  





−


=





)()(2)()(

)()(

kiifpki

kiifp
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.)))(((   Υ pkjii  

Thus in all the four cases,
 

 p][  is an implicative ideals of  . 

Conversely, let i, j, k   and i, j, k   p][ . Since  p][ is an implicative ideals of  

.)))(((  Υ pkjii  Suppose that   is not a ( ) Υ ,
 
fuzzy implicative ideals of 

. If there exists p such that    pp kikipkjii ,)()()))(((  but

,)))(((  Υpkjii  which is a contradiction. Therefore,   is a ( ) Υ ,  fuzzy 

implicative ideals of  . 

Theorem 2.8. Let I be an implicative ideals of  and   be a fuzzy set of  such that 



 

=
otherwise

Iifor
i




 )(  

Then   is a ( ) Υ ,  fuzzy implicative ideals of  . 

Proof. (vi) Let i, j, k  be such that .,    np ki  Then .)(,)( nkpi    Let Iki ,  and 

so ((i(ji))k) I (since I is an implicative ideals of  ) .)))(((   kjii  If  np  then 

.)))((( npkjii    Hence .)))((( npkjii  If  np  then 

=++ 2)))(((  npkjii .)))(((  Υnpkjii  Therefore,   is a
 
( ) Υ ,  fuzzy 

implicative ideals of  . 

3. Prime and Semiprime ( ) Υ ,  Fuzzy Implicative Ideals of   

Definition 3.1. Let  be an ( ) Υ ,  fuzzy implicative ideals of  . A ( ) Υ ,  fuzzy 

implicative ideals of  is called prime if for all ji,  and ),0[ p  such that pij)(  

implies that  Υpi  (or) .Υpj  A ( ) Υ ,  fuzzy implicative ideals   of   is 

called semiprime if for all i and ),0[ p  such that (ip)
2   implies that  pi . 

Theorem 3.2. Let P be a prime ideal of  and   be a fuzzy set of  such that 



 

otherwise

Pifor
i



 )(  

Then   is a prime ( ) Υ ,  fuzzy implicative ideals of   

Proof. Let P be a prime ideal of  . By theorem (2.8), 
  is a ( ) Υ ,

 
fuzzy implicative 

ideals of  . It is enough to prove that   is prime. Let ji,  be such that 
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.)()( pijij p    Let ,)( Pij   since P is prime ideal .)( PjorPi   If p then

pi  )( (or) pj   )( (i.e)   pi)( (or)   pipj)( (or) .pj  If p  

then  2)( =++ pi  (or)  Υpipj =++ 2)(  (or) Υpj . Hence,  Υpi  

(or) . Υpj  Therefore,   is a prime ( ) Υ ,
 
fuzzy implicative ideals of  . 

Corollary 3.3. Let P be a semiprime ideal of  and  be a fuzzy set of  such that  



 

=
otherwise

Pifor
i




 )(  

Then   is a semiprime ( ) Υ ,  fuzzy implicative ideals of  . 

Proof. Straight Forward 

Theorem 3.4. A ( ) Υ ,  fuzzy implicative ideals of   of   is prime if and only if it 

satisfies   )()()( ijji  for all ., ji
 

Proof. Let   be a prime ( ) Υ ,  fuzzy implicative ideals of  . Let ji, . Suppose 

.)()()(   ijji  Choose p such that   )()()( ijpji  for some 

),0[ p , then (ij)p   
but pi )( (or) 

pj )( and  22)( + ppi (or) 

 22)( + ppj  (i.e)
 

 Υpi (or)
 

 Υpj , which is a contradiction.  

Hence, 
.)()()(   ijji   

Conversely, assume that for all ji,  such that .)()()(   ijji  Let   be a 

( ) Υ ,  fuzzy implicative ideals of  . It is enough to prove that   is prime. Let 

.)()( pijij p    Now, .)()()()()(   pjiijji  If p  

then either pi )( (or)   pipj)( (or) pj . If p  then either

 22)( =++ ppppi (or)  pippppj =++ 22)( (or) .Υpj   

Hence,
 

 Υpi (or)  Υpj . Therefore,   is a prime ( ) Υ ,  fuzzy implicative 

ideals of  . 

Corollary 3.5. A ( ) Υ ,  fuzzy implicative ideals  of  is semiprime if and only if 

  )()( 2ii
 for all .i  

Proof. Straight Forward 

Theorem 3.6. The union of any family of prime ( ) Υ ,    fuzzy implicative ideals of 

is a prime ( ) Υ ,  fuzzy implicative ideals of  . 
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Proof. By theorem (2.5), 
Ff

f



=   is a ( ) Υ ,  fuzzy implicative ideals of  . Let 

., ji  Now,  

 
Ff Ff

ff jiji
 

=  )()()()(  

       
 

Ff Ff

ff ji
 

=  ))(())((  

          


Ff

f ij


 )))((   

 = )(ij  

Therefore   )()()( ijji . Hence,   is a prime ( ) Υ ,  fuzzy implicative 

ideals of  . 

Corollary 3.7. The union of any family of semiprime ( ) Υ ,  fuzzy implicative ideals 

of  is a semiprime ( ) Υ , fuzzy implicative ideals of  . 

Proof. Straight forward. 

Theorem 3.8. A ( ) Υ , fuzzy implicative ideals  of   is prime if and only if for 

 
  ][),,0[p  is a prime implicative ideals of  . 

Proof. Let   be a prime ( ) Υ ,
 
fuzzy implicative ideals of  .  Let ),0[ p . 

Then by theorem (2.7),   p][  is an implicative ideals of  , it is enough to prove that 

 p][ is prime. Let ji, be such that   ppp ijij  )(][)( (i.e) (ij)p   (or) (ij)p .Υ  

Since   is a prime ( ) Υ ,  fuzzy implicative ideals of  ,we have 

.][)(][).()( 
  pppp jorieijori  ΥΥ   

Hence,  p][ is a prime implicative ideals of  . 

Conversely, let ji,
 be such that (ij)p  . For ),0[ p , let .][)(  pij  Since  p][ is a 

prime,  pi ][  (or)   pj ][   ΥΥ  pp jori )( . Hence,   is a prime ( ) Υ ,  

fuzzy implicative ideals of  . 

Corollary 3.9. A ( ) Υ ,  fuzzy implicative ideals   of   is semiprime if and only if 

for ),0[ p   p][,  is a semiprime implicative ideals of . 
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Proof. Straight Forward 

4 Conclusions 

In this research paper, We provided some conditions for being an ( ) Υ ,
 

Fuzzy 

Implicative Ideal of   and Prime ( ) Υ ,  Fuzzy Implicative Ideal of  and discussed 

some of its properties. 
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