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Abstract: 

In this paper we introduce interval- valued (i-v) fuzzy weak hyper bi- -ideals in -hyper 

near- rings and obtain some properties. An i-v fuzzy set   of M is called an i-v fuzzy weak hyper bi-

 -ideal of M. if  

(i) )}(),({min)(inf yxz i

yxz
 


 for all Myx , . 

(ii) )}(),(),({min)( zyxzyx i   for all Mzyx ,, and , . 
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1.Introduction 

Zadeh[7] introduced the concept of interval 

valued fuzzy subsets, where the values of the 

membership functions are intervals of numbers, 

instead of the numbers. Young Ban Jun[6] 

defined interval valued fuzzy R- subgroups of 

near-rings. N.Meenakumari and T.Tamizh 

Chelvam [5] studied the fuzzy bi- ideals in  -

near- rings .The concept of hyper near-rings 

was first introduced by Dasic in [2]. Bijan 

Davvaz[1]defined the fuzzy hyper ideals of  -

hyper near- rings. In this paper we introduce 

interval valued fuzzy hyper weak bi- -ideals 

of  -hypernear- rings. 

2.Preliminaries 

Definition 2.1 [Bh.Satyanayana] 

 A  -near- ring is a triple  ),,( M where 

(i) ),( M is a (not necessarily 

abelian) group. 

(ii)  is a non empty set of binary 

operators on M such that, for 

each ),,(,   M is a right 

near–ring. 

(iii) zyxzyx  )()(  for all 

Mzyx ,, and  , . 

Definition 2.2 

 A  -near- ring M is said to be zero-

symmetric, if 0 γ m = 0 for all Mm  and for 

all γ  . 

Definition 2.3 

A canonical hyper group is an algebraic 

structure ),( H  satisfying the following 

conditions: 

(i) for every

zyxzyxHzyx  )()(,,,  

(ii) there exists a H0 such that 

xxx  00  for all Hx  

(iii) for every Hx there exists a 

unique element Hx' . Such that 

)'()'(0 xxxx  , (we call the 

element x’ the opposite of x). 
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(iv) yxz  implies zxy  and 

yzx   

Definition 2.4  

A hyper near-ring is an algebraic structure 

),,( R  satisfying the following axioms: 

(i) ),( R is a canonical hyper group 

(ii) With respect to the multiplication, 

),( R  is a semi group 

(iii) zxyxzyx  )( for all 

Rzyx ,,  
Definition 2.5  

A  - hyper near – ring is a triple ),,( M  

where 

(i)  is a non-empty set of binary 

operators such that ),,( M  is a 

hyper near-ring  

(ii) for each  ,
zyxzyx  )()( 

for all Mzyx ,, and  ,  

Example 2.6 

Let M={0,a,b}and  be the non-empty set of 

binary operators.  , are defined as 

follows 

 

+ 0 a b 

 0 {0} {a} {b} 

  a {a} {0, a, b} {a,b} 

  b {b} {a, b} {0, a, b} 

 

 

Then ),,( M is a   - hypernear- ring 

Throughout this section M to denote a -hyper 

near-ring unless otherwise specified. 

Definition 2.7 

A subset A of M is called a left (resp. right) 

hyper ideal of M if it satisfies  

(i) ),( A is a normal subgroup of

),( M  

(ii) Auax (resp., Avuvxu  )(  

for all  ,Ax and Mvu ,  

A subset A of M is called a hyper-ideal of M if 

it is both a left hyper ideal and right hyper 

ideal. 

 

 

 

Definition 2.8 

A fuzzy set µ of M is called a fuzzy hyper bi-
ideal of M if 

(i) )}(),(min{)(inf yxzyxz    

(ii) )}(),(min{)( zxzyx   for all 

𝑥, 𝑦, 𝑧 ∈M 

Definition 2.9 

By Interval number  on[0,1] say 𝑎̅ we mean an 

interval such that 10   aa  and where 
a  and a  are the lower and upper limits of 𝑎̅ 

respectively.  

Definition 2.10 :  

Let η̅ be an i.v fuzzy subset of X and 

   1,0, 21 Dtt  . Then the set

     2121 ,)(|,: ttxXxttU   is called the 

upper level subset of η̅.  

Definition 2.11 

An interval numbers   aaa ,  and 

  bbb , on [0, 1], we define 

(i) ba   if and only if  ba and  ba   

(ii) ba   𝑎̅ = 𝑏 ̅if and only if  ba and 

 ba   

(iii)    bababa ,   𝑤henever

1  ba  and 1  ba  

Defi

nitio

n 

2.12 

Let 𝑋 

be 

any set, A mapping 

 1,0: DXA   is called an interval-valued 

fuzzy subset, [briefly 𝑖 − 𝜐 fuzzysub set] 

of  𝑋whenever 𝐷[0, 1] denotes the family of all 

closed subintervals of [0,1] and 

      xAxAxA  ,  where 𝐴−(𝑥) and 

𝐴+(𝑥)are fuzzy subsets of X. 

Definition 2.13 

A mapping 𝑀𝑖𝑛𝑖 from      1,01,01,0 DDD   

given by 

𝛽 0 a b 

0 0 0 0 

a 0 0 0 

b 0 0 0 

𝛼 0 a b 

 0 0 0 0 

a 0 a b 

b 0 a b 
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        1,0,,min,,min,min Dbabababai  

is called an interval Min-norm. 

Definition 2.14 

Let 𝜇̅ ,𝜇̅𝑖be an interval valued fuzzy subsets of 

a set X. The following are defined by 

i)     


ixx i

i

i
/sup   

ii)     


ixx i

i

i
/inf   

Definition 2.15 

An i-v fuzzy subset  of M is called an i-v 

fuzzy hyper bi- -ideal of M if  

i) )}(),({min)(inf yxz i

yxz
 


 for all 

Myx , . 

ii) )}(),({min)( zxzyx i    for all 

Myx ,  and , . 

3. Interval valued fuzzy weak hyper bi- -

ideal of  -hyper near-rings 

In this section, we introduce the notion of i-v 

fuzzy hyper weak bi- -ideal of M and discuss 

some of the properties.  

Definition 3.1 

If  and   are i-v fuzzy subset of M.  Then 

  ,  and   *  are fuzzy subset of 

M defined by  

)}(),({min))(( xxx i    

)}(),({max))(( xxx i    













Otherwise

yx

x

i

yxz

i

,0

)}}(),({{minsup

))((

















Otherwise

zy

x

i

zyx

i

,0

)}}(),({{minsup

))(*(






 

Definition 3.2 

An i-v fuzzy set   of M is called an i-v -fuzzy 

weak hyper bi- -ideal of M. if  

(i) )}(),({min)(inf yxz i

yxz

 


 for all 

Myx , . 

 (ii) )}(),(),({min)( zyxzyx i   for all 

Mzyx ,, and , . 

Example : 3.3  

Consider the  - hyper near-ring ),,( M  

Let M=(0,a,b) and   be the non-empty set of 

binary operators such that ,  

Then ),( M is a  -hyper near ring.  We define 

a fuzzy set by 

]5.0,3.0[)0(

],4.0,3.0[)(],4.0,3.0[)(







 ba
 

By routin calculation, we can verify that   is 

i-v fuzzy weak hyper  bi- -ideals of M. 

Theorem : 3.4 

Let 𝜂̅ be an i-v fuzzy subset of M.  Then    is 

an i-v fuzzy weak hyper  bi- -ideal of M if 

and only if   ** . 

Proof :  

Assume that    is an i-v fuzzy hyper weak bi-

 -ideals of M.  

Let Myyzyx 21,,,, and , .  Such that 

zyx  and 21 yyy  . Then 

)}}(),({{minsup))(**( zyx i

zyx

i 


  

)}}(),(),)({(minsup{{minsup 21

21

zyyi

yyy

ii

zyx

i 
 



)}}(),(),)({({minminsupsupsup 21

21

zyyiii

yyy

i

zyx

i 
 



)(sup 21

21

zyy
zyyx

i 


    

Since   is an i-v fuzzy weak bi- -ideal of M 

 

)(

)(),(),()(

21

2121

zyy

zyyMinzyy i









 

If x cannot be expressed as ,zyx  then   

)(0))(**( xz   in both cases 

 ))(**( z  
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Conversely, assume that  ))(**( z , For 

zzyx ,, and 11,,,   

 Let 'x  be such that zyxx '  

Then )')(**()'()( xxzyx    

)}(),)(*{({min
'

sup
qp

qpx

i
i




  






















 )}()},(),({min

sup
min

'

sup
21

2111

qpP
pppqpx

i
i

i
i




 

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

sup
21

1211

qpP
qppx

i
i




  

)}(),(),((min zyxi   

Hence )}()(),((min)( zyxzyx i     is 

an i-v fuzzy weak hyper bi- -ideal of M. 

Theorem : 3.5 

Let   and   be an i-v fuzzy weak hyper bi-

-ideal of M.  Then the products  * and *

 are also an i-v fuzzy weak hyper bi-Γ-ideals 

of M. 

Proof :  

Let   and   be an i-v fuzzy weak hyper bi-

-ideals of M. 









)}(),({{minsupinf))(*(inf vuz i

vuz

i

yxzyxz




 

 

    

   

 

 )(*),(*min))(*(inf

)(*),(*min

])(),(minsup,)(),(minsup[min

)(),(min,)(),(minminsup

)}(inf),(infminsup

zzz

zz

yxyx

yxyx

vu

i

yxz

i

i

yxz

ii

yxz

ii

iii

vuz

i

yxvyxu

i

vuz

i

































   

It follows that )*(   is an i-v fuzzy subgroup 

of M.  Further, 

By theorem 3.3, It is enough if we prove 

 *)*(*)*(*)*(   

Now  *)*(*)*(*)*(   

)**(*   Since   is an i-v fuzzy 

weak hyper bi- -ideal of M. 

 *  

 * is an i-v fuzzy weak hyper bi- -ideal 

of M.  Similarly *  is an i-v fuzzy hyper 

weak  bi- -ideal of M. 

Theorem : 3.6 

Let }/{ ij be family of i-v fuzzy weak 

hyper bi- -ideals of M.  Then i
i





 is also 

an i-v fuzzy weak hyper  bi- -ideal of M. 

Where   is any index set. 

Proof : Straightforward 

 ` 

Theorem 3.7 

Let   be an i-v fuzzy subset of M. then   is an 

i-v fuzzy weak hyper  bi- - ideal of M iff 

]),[:( 21 ttU   is a weak hyper bi- - ideal of M 

for all ]1,0[],[ 21 Dtt   

Proof: Straightforward 

Theorem : 3.8 

Let ],[    be an i-v fuzzy subset of M.  

Then  is an i-v fuzzy weak hyper bi- -ideal 

of M if and only if   ,  are fuzzy weak hyper 

bi- -ideal of M. 

Proof :  

Assume that   is an i-v fuzzy weak hyper  bi-

 -ideal of  -hyper near-ring M for any 

Mzyx ,,  and ,  
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Now  

 

    )(),(min,)(),(min

)(),(min

)(inf)(inf),(inf

yxyx

yx

zzz

i

yxzyxzyxz






























 

It follows that  

 

 

 

 

      

    )(),(),(min,)(),(),(min

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

)(),(),(min

)()(),(

)(),(min)(inf

&)(),(min)(inf

zyxzyx

zzyyxx

zyx

zyxzyxzyx

yxz

yxz

i

yxz

yxz





























 













 

It follows that  

 

 )(),(),(min)(

&)(),(),(min)(

zyxzyx

zyxzyx













 

Therefore   ,  are fuzzy hyper weak bi- -

ideal of M.Conversely, Assume that   ,  are 

fuzzy hyper weak bi- -ideal of  -hyper near-

ring M Let Mzyx ,,  and ,  Then  

 

 )(),(min)(inf

)(),(min)(inf

yxz

yxz

yxz

yxz

















 

    

 )(),(min

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

)(inf),(inf)(inf

yx

yxyx

zzz

i

yxzyxzyxz



























And 

 

 

    

      

 )(),(),(min

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

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

)()(),(

)(),()(

zyx

zzyyxx

zyxzyx

zyxzyxzyx

zyxzyxzyx

i 



























Therefore   is an i-v fuzzy weak hyper  bi- -

ideal of  -hyper near-ring M 
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