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Abstract — In this paper, we define the concept of 

an anti fuzzy HX ring and define a new algebraic 

structure of an anti fuzzy sub HX ring of a HX ring. 

Also we define level sub HX ring of a HX ring and 

some related properties are investigated. The 

purpose of this study is to implement the fuzzy set 

theory and ring theory in anti fuzzy sub HX ring of a 

HX ring. Characterizations of level subsets of an anti 

fuzzy sub HX ring of a HX ring are given. We also 

discussed the relation between a given  anti fuzzy 

sub HX ring of a HX ring and its level sub HX rings 

and investigate the conditions under which a given 

HX ring has a properly inclusive chain of sub HX 

rings. In particular, we formulate how to structure an 

anti fuzzy sub HX ring of a HX ring by a given 

chain of sub HX rings.  
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I. Introduction  

 
In 1965, Zadeh [13] introduced the concept 

of fuzzy subset µ of a set X as a function from X 

into the closed unit interval 0 and 1 and studied their 

properties. Fuzzy set theory is a useful tool to 

describe situations in which the data or imprecise or 

vague and it is applied to logic , set theory, group 

theory, ring theory, real analysis, measure theory etc. 

In 1967, Rosenfeld [10] defined the idea of fuzzy 

subgroups and gave some of its properties. Li Hong 

Xing [4] introduced the concept of HX group. In 

1988, Professor Li Hong Xing [6] proposed the 

concept of HX ring and derived some of its 

properties, then Professor Zhong [1,2] gave the 

structures of HX ring on a class of ring.  In this 

paper we define a new algebraic structure of an  

fuzzy HX subring of a HX ring and investigate some 

related properties. In this section we introduce the 

concept of an anti fuzzy HX ring and define a new 

algebraic structure of an anti fuzzy HX subring of a 

fuzzy HX ring and discuss some related properties. 

II.  PRELIMINARIES 

In this section, we site the fundamental 

definitions that will be used in the sequel. 

Throughout this paper, R = (R ,+, ·)  is  a  Ring,  e is 

the additive identity element of R and xy,  we mean 

x.y. 

 

2.1 Definition [3] 

 

 A non-empty set R together with two 

binary operations ‘+’ and ‘·’ is said to be a ring  if 

the following conditions are satisfied.  

For all a,b,c  R , 

i. (R ,+) is an abelian group, 

ii. (R , ·) is a semi group, 

       iii.   a (b + c ) =  ab + ac and ( a + b ) c = ac + bc. 

 

2.2 Definition  

 

 Let R be a ring. In 2
R 

– { }, a non-empty 

set   2
R 

– { } with two binary operations ‘ + ’ and 

‘·’ is said to be a HX ring on R if  is a ring with 

respect to the algebraic operation defined by 

i.A + B = {a + b / a  A and b  B} , which its null 

element is denoted by Q , and the negative element 

of A is denoted  by – A. 

ii. AB = {ab / a  A and b  B} 

iii. A (B+C ) = AB + AC and (B+ C) A = BA + CA. 

 

III.  Properties of Anti fuzzy HX ring 

 

In this section we study about anti fuzzy 

HX ring and discuss some related results. 

 

3.1 Definition 

 

Let R be a ring. Let μ be a fuzzy set defined 

on R. Let   2
R  

 { }  be a HX ring. A fuzzy set 

 of   is called an anti fuzzy HX ring on  or anti 

fuzzy ring induced by μ if the following conditions 

are satisfied.  For all A, B  , 

i.  (A B )    ≤    max {   (A),   (B) }  

ii.   (AB) ≤    max {   (A) ,   (B)}  

where    (A) = min{ μ(x) /  for all x A  R }. 

 

3.2 Theorem  

 

 Let 
 
  be an anti  fuzzy HX subring of a 

HX ring . If 
 
  (A B)  t, then 

 
  (A) = 

 
 (B), 

for A and B in . 
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Proof 

 

Let A and B in .  

Now,   (A)  =   (A +B)  

≤ max {  (A ),  (B) }  

=  max{ t,  (B) }  

=   (B ) 

=   ( )  

=   ( A+A

  ≤ max {  ( A),  (A )} 

= max {  ( A), t } 

=              ( A) 

=   (A).  

Therefore,  (A) =   (B), for A and B in . 

 

3.3  Theorem  

 

 Let λμ be an anti fuzzy HX subring of a 

HX ring . If λμ (A B) ≤ t, then λμ (A) = λμ (B), for 

A and B in . 

 

Proof 

 

Let A and B in .  

Now,  λμ (A)  =  λμ (A +B)  

≤ max { λμ (A ), λμ (B) }  

=  max { t, λμ (B) }  

=  λμ (B ) 

=  λμ ( )  

=  λμ ( A+A   

 ≤ max{ λμ ( A), λμ (A ) }

 =  max { λμ ( A), t }= λμ ( A) 

=  λμ (A).  

Therefore, λμ (A) = λμ (B), for A and B in . 

 

3.4 Theorem 

  

Let ( , +, · ) be a HX ring. If λμ is an anti 

fuzzy subring of , then  λμ (A+B) = max { λμ (A), 

λμ (B) } with λμ (A)  λμ (B), for each A and B in . 

 

Proof 

 Let A , B .  

Assume that λμ (A)<  λμ (B) 

Now,  (A)=   ( A + A + B )  

≤ max {  ( A),  (A +B) }  

≤ max {  (A),  (A +B) } 

≤ max  {  (B),  (A +B) }  

=  (B). 

 and  (B)=  max {  (A),  (A+B) }  

=   (A+B).  

Therefore,  (A+B) =  (B) 

 = max {  (A),  (B) }, for all A , B . 

 

 

 

 

 

3.5  Theorem 

 

Let   be an anti fuzzy HX subring of a 

HX ring . If  (A) >  (B), for some A , B  , 

then  (A+B) =  (A) =  (B+A), for all A , B . 

 

Proof 

 Let   be a fuzzy HX subring of a HX ring .  

Also ,   (A)  >   (B), for some A , B  

  (A+B) ≤ max {   (A),   (B) } 

=    (A)  

 and   (A)=    (A+ B B) 

≤ max{  (A + B),  ( B) } 

≤ max{   (A + B),   (B) } 

=    (A+B). 

 Therefore,   (A + B) =   (A), for all A , B .  

  Hence,        (A + B) =   (A)  

         =   (A+ B), for all A and B . 

 

3.6 Theorem 

 

If μ is an anti fuzzy subring of  R then the 

fuzzy set λμ is an anti fuzzy HX subring of ϑ . 

 

Proof 

 

Let μ be an anti fuzzy subring on R, and λμ be a 

fuzzy subset on ϑ . For any A, B ∈ ϑ   

i. max{ λμ (A), λμ (B) } 

= max { min {μ(x) / for all x A  R }, 

         min {μ(y) / for all y  B  R}} 

= max {μ(x0), μ(y0)} , x0 ∈ A, y0 B and A , B  R} 

≥ μ(x0    y0), μ is an  anti fuzzy subring on R 

= min {μ (x y) / for all x∈ A ,y ∈ B and A B  R } 

= λμ (A B) 

Therefore, λμ (AB) ≤ max{ λμ (A), λμ (B) } 

ii.max{ λμ (A), λμ (B)} 

= max { min {μ(x) / for all x ∈ A  R }, 

 min {μ(y) / for all y ∈ B  R}} 

= max {μ(x0), μ(y0)} ,  x0 ∈ A, y0 ∈ B , A , B  R } 

≥ μ(x0 y0), μ is an  anti fuzzy subring on R 

= min {μ (xy) / for all x∈ A , y ∈ B and AB  R } 

= λμ (AB) 

Therefore, λμ (AB) ≤ max{ λμ (A), λμ (B) } 

Hence, λμ is an anti fuzzy HX subring  of ϑ . 
 

3.7 Remark :  If μ is a fuzzy subset of a ring R and 

λμ be an anti fuzzy HX subring on ϑ , such that λμ(A) 

= min{μ(x) / for all x ∈  A  R }, then μ need not be 

an anti fuzzy subring of R. 
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IV. CARTESIAN PRODUCT OF ANTI FUZZY HX 

SUBRING  

4.1 Definition  

 

Let  and   be two fuzzy subsets of the 

HX rings 1 and 2 then the cartesian product of   

and   is defined as 

 (
 
× ) (A, B) = max {  (A),  (B)} 

 for every (A, B) ∈  1  × 2.  

 

4.2 Theorem 

 

 Let   and  be fuzzy subsets of the HX 

rings 1 and 2 respectively. Suppose that Q and Q
1
 

are identity elements of 1 and 2 respectively. If  
 

×   is an anti fuzzy HX sub ring of 1 × 2 then 

atleast one of the following statements must hold 

i.  
 
(Q

1
)   ≤  

 
(A),   for all A  1 

ii.   
 
(Q)  ≤   ( B) , for all  B  2 

Proof 

 

Let  
 
×  be  a fuzzy HX sub ring of 1 × 2.By 

contraposition, suppose that none of the statements (i) 

and (ii) holds then we can find A  1 and B  2 , 

such that     (A) ≤  ( Q
1
)  and   ( B)  ≤   (Q) 

We have,  (
 
×  ) (A,B) =max{ (A), ( B)  } 

  < max{ ( Q
1
), (Q)} 

  = max{
 
(Q), ( Q

1
)} 

  = ( 
 
× ) (Q, Q

1
) 

Thus , 
 
×   is not an anti fuzzy HX sub ring of 

 1 × 2. 

Hence ,either  (  Q
1 
)   ≤  

 
(A ) for all A  1 or 

( Q )  ≤  
 
( B ) ,for all  B  2. 

 

4.3  Theorem 

 

 Let   and  be fuzzy subsets  of  the HX 

rings 1 and 2  respectively, such that  
 
(A )  ≥    

 (Q
1
)  for all A  1 , Q

1
 being the  identity 

element of 2 . If  ( ×  ) is an anti fuzzy HX sub 

ring of 1 × 2  then  is an anti fuzzy HX sub ring 

of 1. 

 

Proof 

 

Let  
 
×  be an anti fuzzy HX sub ring of 1 × 2 

and A,B  1 then 

 (A, Q
1
),(B, Q 

l 
) 1 × 2.  

Now using the property,  (A )  ≥    (Q
1 
)  

 for all A  1 

i.  (A–B)= max {  (A–B),  (Q
1
– Q

1
)} 

 =(
 
× )((A–B), (Q

1
 – Q

1
)) 

 =( × )((A, Q
1
) –(B, Q

1
)) 

 ≤max{( × )  (A, Q
1
) , (

 
× )(B, Q

1
)} 

 = max{max{  (A),  (Q
1
)}, 

max{  (B),  (Q
1
)}}  

=max{  (A),  (B)} 

ii.  (AB)= max {  (AB),  (Q
1
Q

1
)} 

 =(
 
× )((AB), (Q

1
 Q

1
)) 

 =(
 
× )[(A, Q

1
) (B, Q

1
)] 

≤max{( 
 
× )(A, Q

1
) ,  

(  × )(B, Q
1
)} 

=max{max{  (A),  (Q
1
)}, 

max{  (B),  (Q
1
)}} 

=max{  (A),  (B)} 

                       Hence,   is an anti fuzzy HX sub 

ring of 1. 

  

4.4  Theorem 

 

 Let    and  be fuzzy subsets  of  the HX 

rings 1 and 2  respectively , such that 
 
(A ) ≥     

 
(Q

 
)  for all X  2 , Q being  the  

identity element of 1  . If  ×  is a fuzzy HX sub 

ring of 1 × 2  then  is a fuzzy HX sub ring of 2. 

 

Proof 

 

Let  
 
×  be  a fuzzy HX sub ring of 1 × 2 and 

A,B  1 then (A, Q),(B, Q)  1 × 2. 

Now using the property,  (A )   ≥   
 
(  Q

 
)  for all 

X  2 

i.  (A–B)= max {  (Q – Q),  (A – B)} 

 =( 
 
× )((Q – Q), (A – B)) 

 =(
 
× )((Q, A) –(Q, B)) 

 ≤max {( 
 
× )  (Q, A), (

 
× )(Q, B)} 

 =max{max{ (Q),  (A)}, 

max{ (Q),  (B)}} 

 =max {  (A),  (B)} 

ii.  (AB)= max {  (QQ),  (AB)  

 =(
 
× )((QQ), (AB)) 

 =( 
 
× )[(Q, A) (Q, B)] 

 ≤max {( 
 
× )  (Q, A), (

 
× )(Q, B)} 

 =   max{max{ (Q), (A)}, 

max{ (Q),  (B)}} 

 =max {  (A),  (B)} 

Hence,   is an anti  fuzzy HX sub ring of 2. 

 

4.5 Corollary 

 Let  
 
and   be two fuzzy subsets of 

the HX rings 1 and 2 respectively. If 
 
×   is an 

anti fuzzy HX subring of 1  2, then either 
 
 is 

an anti fuzzy HX subring of 1 or  is an anti fuzzy 

HX subring of 2. 

4.6  Definition 

 

Let μ be a fuzzy subset of R  then the anti-

strongest fuzzy subset on R is a fuzzy relation on  

is μ  defined by μ
  
(x,y) = max { (x) , (y)}. Let   

be a fuzzy subset of a HX ring , then the  anti-
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strongest fuzzy subset on  is a fuzzy relation on   

is  which is defined  by  

 (A, B)  =  max{
 
(A),  (B)}, for all A and B in 

. 

 

4.7 Theorem 

 

Let   be a fuzzy subset of a HX ring  

and 
 
be the anti-strongest fuzzy relation of   with 

respect  to   then   is an anti fuzzy HX subring of 

 if and only if  is an anti fuzzy HX subring of  

 1 × 2. 

 

Proof 

 

Suppose that   is an anti fuzzy  HX 

subring of  then for any  X= (A,B) and Y = (C,D) 

are in 1 × 2 ,We have 

(X–Y)  =  ((A,B) – (C,D)) 

  = (A – C , B –D) 

=max{ ( A– C), ( B–D)} 

 ≤max{max{ ( A), ( C)}, 

max{ ( B), ( D)}} 

 =max{max{ ( A), ( B)}, 

max{ ( C), ( D)}} 

 =max{ (X), (Y)} 

(X–Y) ≤max{ (X), (Y)} 

(XY) = ((A,B) (C,D)) 

 = (AC,  BD) 

 =max{ ( AC), ( BD)} 

 ≤max{max{ ( A), ( C)}, 

max{ ( B), ( D)}} 

=  max{max{ ( A),
 
B)},max{ ( C), ( D)}} 

=max{ (X), (Y)} for all X,Y in  ×  

Conversely  is a fuzzy  HX subring of  ×  then 

for any   X= (A,B) and Y = (C,D) are in  ×  

max{ ( A– C), ( B –D)}= (A– C ,  B –D) 

 = ((A,B) – (C,D)) 

 = (X–Y) 

 ≤ max{ (X), (Y)} 

 = max { (A,B), (C,D)} 

 =max{max{ ( A), ( B)}, 

max{ ( C), ( D)}} 

≤      max{ ( A), ( C)} 

max{ ( A–C), (B–D)}≤ max{ ( A), ( C)} 

max{ ( A C), ( BD)}= (AC ,  BD) 

  = ((A,B) (C,D)) 

  = (XY) 

  ≤ max{ (X), (Y)} 

=max{max{ (A), (B)},max{ ( C), ( D)}} 

≤           max{ ( A), ( C)} 

= ( AC) 

Hence   is an anti fuzzy HX subring  of  if and 

only if  is an anti fuzzy HX subring of  1 × 2 . 

 

 

V. LEVEL SETS OF AN ANTI FUZZY HX SUBRING 

 

In this section we introduce the concept of 

level sets of an  anti fuzzy HX subring  of a HX ring 

and prove certain properties of these.  

 

5.1 Definition 

 

 Let λμ be an anti fuzzy HX subring of a HX 

ring . For any t  [0,1], we define the set   

L (λμ  ; t) = { A  / λμ  (A) ≤ t } is called a lower  

level subset or a level subset of  . 

 

5.2 Theorem 

 

 Let 
  
be an anti fuzzy HX  subring  of a 

HX ring  then for t  [0,1],  L (  ; t) is a sub HX 

ring of . 

  

Proof 

 

 Let  be an anti fuzzy HX subring of  a 

HX ring . 

 For any A , B  L( ; t )  we have   (A)  

≤  t and   (B)  ≤ t. 

Now,   ( A B)  ≤max {  (A) ,  (B) }  

  ≤max{ t , t } =  t , for some t  [0,1] 

 ( A B) ≤    t 

 ( AB )        ≤   max{  (A),  (B) }  

≤    max { t , t }   =   t  

 ( AB )     ≤ t 

Hence, A  B ,  AB  L (  ; t ) .  

Hence L ( ; t )  is a  sub HX ring  of a HX ring . 

 

5.3 Theorem 

 

 Let  be a HX ring and λμ be a fuzzy subset 

of  such that L (λμ ; t )  is a sub HX ring of  for t  

[0,1] then, λμ  is an anti fuzzy HX subring of . 

 

Proof 

 

 Let A , B ,  

Let  A    L (λμ
 
; t1)         λμ (A)  ≤    t1 

and         B   L  (
 
; t2)         (B)  ≤     t2 

Suppose L (
 
; t1), L(

 
; t2)    then  

A , B  L (
 
; t2) , as L(

 
; t2)  is a subring of . 

 ( A B) ≤   t2 

  =  max { t1, t2} 

  =  max{  (A)  ,  (B)} 

 (A B)  ≤   t2 

  =  max{ t1, t2} 

  =  max{  (A)  ,  (B)} 

Hence  is an anti fuzzy HX subring of . 

 

 

 

 

http://www.ijmttjournal.org/


International Journal of Mathematics Trends and Technology (IJMTT) – Volume 31 Number 2- March 2016 

ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 99 

5.4 Theorem 

 

Let λμ be an anti  fuzzy HX subring  of a 

HX ring .Then two level  HX  subrings,  L(λμ
 
; t1), L 

(λμ
 
; t2)  for,  t1,t2  [0,1]  and t1 , t2  ≥  λμ (Q) with t1  

<  t2 of  λμ are equal then there is no A in  such that  

t1 <  λμ (A) ≤  t2. 

 

Proof 

 

Let L (λμ ; t1)  =  L (λμ ; t2). 

Suppose there exists A   such that t1  <   (A) ≤   

t2 , then  

L ( λμ ; t2)     L (λμ ; t1). Since, A  L (λμ ; t1) , but 

A  L (λμ ; t2), which contradicts the assumption that, 

L (λμ ; t1)  =  L (λμ ; t2).   

Hence there is no A in  such that t1 <   (A) ≤  t2. 

Conversely, suppose that there is no A in  such that 

t1 <   (A) ≤   t2,  

Then  by definition  L (λμ ; t2)     L (λμ ; t1).  

Let  A  L (λμ ; t1) and there is no A in  such that t1 

<   (A) ≤  t2. 

Therefore,  A  L (λμ ; t2)    and      L (λμ ; t1)   L 

(λμ ; t2).   

Hence,  L (λμ ; t1)  =  L (λμ ; t2). 

 

5.5 Theorem  

 

A fuzzy subset 
  
of  is an anti  fuzzy HX 

subring of a HX ring  if and only if the lower level 

HX   subsets  L(  ; t),   t  Image  , are HX 

subring of . 

 

Proof  

 

Assume that  is an anti fuzzy sub HX 

subring of . Let t ∈ Im   be arbitrary. 

Consider the level subset  

L (  ; t) = { A    /  (A)  ≤  t }  

Then, L(  ; t)  ≠ φ 

Let A, B ∈ L (  ; t)  . 

Then,  (A)  ≤ t and  (B ) ≤ t and 

  max {  (A),  (B) } ≤ t 

⇒  (A – B) ≤ t and  (AB)  ≤ t 

⇒ A – B ∈ L (  ; t)  , AB ∈ L (  ; t)  . 

Thus ,the level subsets L (  ; t)  , t ∈ Im μ are HX 

sub rings of R. 

Conversely, assume that the level subsets 

 L ( ; t) , t ∈ Im  are  HX sub rings of . 

Let A,B ∈  be arbitrary. 

Let  max {  (A)  ,  (A)  } = t 

then  either  (A)  = t and   (B)  ≤   (A)  = t  

or   (B)  = t and    (A)   ≤    (B)  = t 

Therefore  ,  (A)  ≤  t    and  (B)   ≤  t 

Which implies  A, B ∈ L (  ; t)  

Also  A – B, AB ∈ L (  ; t)  , since L (  ; t)  is a 

HX  subring of . 

Hence,  (A – B)   ≤  t and  (AB)  ≤  t 

 Thus 
 
 is an anti  fuzzy HX subring  of  . 

 

5.6 Theorem  

 

Any sub HX ring H of a HX ring  can be 

realized as a lower level sub HX ring of some anti 

fuzzy HX subring  of . 

 

Proof  

Let λμ be a fuzzy subset and A  . 

Define,   λμ (A) =  0   if  A  H,  where t  ( 0,1] 

                               t    if  A  H ,  

We shall prove that λμ is an anti fuzzy HX 

subring of . 

Let A , B  . 

i.Suppose A, B  H, then A+B  H, A  B  H and 

AB  H. 

 λμ (A) =  0, λμ (B) = 0, λμ (A+B)  = 0, λμ (A B)  = 0 

and λμ (AB)  = 0. 

λμ (A B)  ≤   max { λμ (A), λμ (B) }  

λμ (AB)    ≤   max { λμ (A), λμ (B) }. 

i.Suppose A  H and B  H, then A+ B  H, A B 

 H and AB  H. 

λμ (A) = 0, λμ (B)  = t , λμ (A+B)  = t , λμ (A B)  = t 

and  λμ (AB)  = t. 

λμ (A B)   ≤   max { λμ (A), λμ (B) }  

λμ (AB)      ≤   max { λμ (A), λμ (B) }. 

i.Suppose A, B  H, then A + B  H or  A + B  H 

and AB  H or AB  H. 

λμ (A) = t,  λμ (B) = t , λμ (A B) =  t or 0 and λμ (AB)   

=   t or 0. 

λμ (A B)         ≤   max { λμ (A), λμ (B) } 

λμ (AB)         ≤    max { λμ (A), λμ (B) }. 

Thus, in all cases, λμ is an anti fuzzy HX subring  of 

.For this anti fuzzy HX subring,   L(λμ ; t ) = H.    

 

5.7 Remark  

 

                As a consequence of the Theorem 5.4 and 

5.5, the lower level HX subring of an anti fuzzy HX 

subring λμ of a HX ring  form a chain.Since λμ (Q) 

≤  λμ (A) for all A in  and therefore 

 L(λμ; t0 )  , where λμ {Q} = t0 is the smallest and we 

have the chain :{Q}=  L(λμ ; t0)    L(λμ ; t1 )    

L(λμ ; t2 )  …  L(λμ ; tn ) = ,   where    t 0    t 1    

t 2   …..   t n. 

 

REFERENCES  

[1] Bing-xueYao and Yubin-Zhong, The construction of                    

power ring, Fuzzy information and Engineering                     

(ICFIE),ASC 40,pp.181-187,2007. 
[2]  Bing-xueYao and Yubin-Zhong, Upgrade of algebraic  

structure of ring, Fuzzy information and Engineering 

(2009)2:219-228. 
[3]  Dheena.P and Mohanraaj.G, T- fuzzy ideals  in 

rings ,International  Journal of computational cognition, 

volume 9, No.2, 98-101, June 2011 . 

http://www.ijmttjournal.org/


International Journal of Mathematics Trends and Technology (IJMTT) – Volume 31 Number 2- March 2016 

ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 100 

[4]  Li Hong Xing, HX group, BUSEFAL,33(4), 31-37,October 

1987. 

[5] Li Hong Xing, HX ring, BUSEFAL ,34(1) 3-8,January 1988. 

 [6] Liu. W.J., Fuzzy invariant subgroups and fuzzy ideals, 

Fuzzy sets and systems,8:133-139. 
 [7] Malik.D.S,John N.Mordeson, Fuzzy direct sums of fuzzy 

rings,volume 45 ,Issue 1,10 January 1992,pp 83-91. 

[8]  Mukherjee.T.K & Sen.M.K., On fuzzy ideals in rings, Fuzzy 
sets and systems,21, 99-  104,1987. 

[9] Muthuraj.R, Ramila Gandhi.N, Homomorphism and anti 

homomorphism of fuzzy HX ideals of a HX ring, Discovery, 

Volume 21, Number 65, July 1, 2014,pp 20-24. 

[10] Rosenfeld. ., Fuzzy groups, J.Math.Anal.,35(1971), 512-517. 

[11] Wang Qing –hua , Fuzzy rings and fuzzy subrings , pp.1-6. 
[12] Yao.B, (λ, μ)-fuzzy subrings and (λ, μ)-fuzzy ideals, The 

journal of Mathematics 15(4)(2007) 981-987. 
[13] Zadeh.L.A., Fuzzy sets,Information and control,8, 338-353. 

 

http://www.ijmttjournal.org/

