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Abstract:

In this paper we introduce interval- valued (i-v) fuzzy weak hyper bi-I"-ideals inI" -hyper
near- rings and obtain some properties. An i-v fuzzy set 777 of M is called an i-v fuzzy weak hyper bi-

I'-ideal of M. if

(i) Zierlf_yﬁ(z) >min ' {77 (x),7(y)} forall x,yeM.

(ii) 7 (xay ) > min {7 (%), 77 (y), 77 (2)}or all X,y,zeMand &, BeT .
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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 T"-
near- rings .The concept of hyper near-rings
was first introduced by Dasic in [2]. Bijan
Davvaz[1]defined the fuzzy hyper ideals of I -
hyper near- rings. In this paper we introduce
interval valued fuzzy hyper weak bi-I"-ideals
of I'"-hypernear- rings.

2.Preliminaries
Definition 2.1 [Bh.Satyanayana]
A I -near- ring is a triple (M ,+,I")where

(i) (MH)is a (not necessarily
abelian) group.

(i) ['is a non empty set of binary
operators on M such that, for
each ael,(M,+a)is a right
near—ring.

(iii) xa(ypr)=(Xay)qor
X\ V,ZeM jq . Bel’

Definition 2.2
ATl'-near-ring M is said to be zero-
symmetric, if 0 y m = 0 for all me M and for
allyeI'.
Definition 2.3
A canonical hyper group is an algebraic
structure (H,+) satisfying the following
conditions:
(i) for every
XY, zeH,x+(y+2)=(X+Yy)+2
(i)  there exists a O€Hsuch that
O+X=X+0=X forall XeH

(iii) for every X€Hthere exists a

unique element X'€H  Such that

0e(X+X)NX+HX)  (we call the

element x’ the opposite of x).
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(iv)  Z2SX+Yimplies Y&—X+Zand
Xez—-y
Definition 2.4

A hyper near-ring is an algebraic structure
(R,+,9) satisfying the following axioms:

(i) (R+)is a canonical hyper group
(i)  With respect to the multiplication,

(R®) is a semi group

Giiy Xe(Ytz)=xey+xezg, g
X,y,ZeR
Definition 2.5

A I'- hyper near— ring is a triple (M,+I)
where
Q) ['is anon-emptyset of binary
operators such that (M,+,&) is a
hyper near-ring
(i) foreach o e XeAyfr)=(xay)/

forall X% Y:Z€M gnq @Sl

Example 2.6
Let M={0,a,b}and I'be the non-empty set of
binary operators. «,f elare 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,+,I')isa I'- hypernear- ring

Throughout this section M to denote a I'-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,+)

(i) uax e A(resp., (U+X)av —uav € A
forall xe A ael'and u,ve M

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 p of M is called a fuzzy hyper bi-T"
ideal of M if

(i) inf,.,, 2(z) 2min{ z(x), u(y)}

(i)  u(xeypfr) =>min{u(X), w(z) }Hor all
x,y,zZ €M

Definition 2.9
By Interval number on[0,1] say a we mean an

interval such that 0<a <a"<1 and where

a and a’ are the lower and upper limits of a
respectively.
Definition 2.10 :

Let 1y be an i.v fuzzy subset of X and
[t.,t,]e D[01]. Then the set

U(r_y: [tl,tz]): {x e X |n(x)> [ti,tz]}is called the
upper level subset of 1.

Definition 2.11
An interval numbers 5=[a‘,a+] and

b= [b‘,b*]on [0, 1], we define
(i) a<b ifand only if a~ <b anda’ <b*

(i) a=b a=bhif and only if a =b and

a =b"

(iii)a+b= [a‘+b‘,a+ +b+] whenever
a +b_ <1 and a.+ +b+ <1

Defi

nito |a | 0|a|b B|O0]a]b

fz‘ L, L00]o]o 0/]0/010
: al|0|0]O0

letx | @0 a b

be |blo|alb bj0jo0 o0

any set, A mapping

A: X —D[01] is called an interval-valued
fuzzy subset, [briefly i —v fuzzysub set]
of Xwhenever D[0, 1] denotes the family of all
closed subintervals of [0,1] and

Ax)=[A(x)A'(x)] where A-(x) and
A* (x)are fuzzy subsets of X.

Definition 2.13

A mapping Min! from D[0,1]x D[0,] — D[0]]
given by
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min'(a, b)=|min (a",b~) min(a*,b")va, b e D[01]

is called an interval Min-norm.
Definition 2.14

Let i ,iz;be an interval valued fuzzy subsets of
a set X. The following are defined by

i) i:é;_l(x) = sup' {;i(x)/i € Q}

i) p(x)=inf ' (x)/i Q]

icQ
Definition 2.15

An i-v fuzzy subset nof M is called an i-v
fuzzy hyper bi-T"-ideal of M if

i) ZiEQf_yﬁ(Z)Zmin‘{ﬁ(X),ﬁ(y)} for all
X, yeM.

i) 7(xayfz)=min' {7 (x),7(z2)} for all
X, yeM and o, fel.

3. Interval valued fuzzy weak hyper bi-I -
ideal of ' -hyper near-rings

In this section, we introduce the notion of i-v
fuzzy hyper weak bi-I"-ideal of M and discuss
some of the properties.

Definition 3.1
If 7and A1 are i-v fuzzy subset of M. Then

nNA,7UA and 7 *A are fuzzy subset of
M defined by
(77 N A)(X) = min '{7 (x), 2 (x)}

(7 UA)(x) = max' {77 (x), 4 ()}

ZSUXQ ‘y{min 7 (x), A(Y)}}
(7 +A)(X) = 0, Otherwise

fgg)aiz{min 1(y), 2 (2)}}
(7*21)(x) = 0, Otherwise
Definition 3.2

An i-v fuzzy set 77 of M is called an i-v -fuzzy
weak hyper bi-I"-ideal of M. if

() inf 7(2)>min'{7(x),7(y)} for all

zex-y

X, yeM.

(i) 7 (xaypz) = min'{7(x),7(y),7(z)}for all
X,V,ZeMand o, el.

Example : 3.3

Consider the I'- hyper near-ring (M,+,I')

Let M=(0,a,b) and " be the non-empty set of
binary operators such that a, f €T’

Then (M,+)is a I -hyper near ring. We define
a fuzzy set by
(a) =[0.3,0.4], u(b) =[0.3,0.4],
£(0)=[0.3,0.5]

By routin calculation, we can verify that x is
i-v fuzzy weak hyper bi-I"-ideals of M.

Theorem : 3.4

Let 7 be an i-v fuzzy subset of M. Then 77 is
an i-v fuzzy weak hyper bi-I"-ideal of M if
andonly if n*n*ncn.

Proof :
Assume that 77 is an i-v fuzzy hyper weak bi-

I -ideals of M.
Let X,¥,2,Y;,¥, €sMand «,f<l’". Such that

X=Yyazand y=Yy,py,. Then
(17 * 7 *17)(x) = sup'{min {77 (y), 7 (2)}}

X=yoz

=sup'{min'{ sup" min'{(77)(y,),77(¥,),77(2)}}

X=yoz y=Y15>

=sup' sup' sup’ min'{min'{(7)(v,), 77 (), 7 (2)}}

x=yaz y=Yy,/,

= Supi ﬁ(yygyzoa)

x=Yy,1 0z

Since 5 is an i-v fuzzy weak bi-I"-ideal of M
N0 By,02) = Min' §1(y,). 1(y,),7(2)

- 5()/1,55/202)

If X cannot be expressed as X = yaz, then

(m*7*17)(2)=0<7(X)in both cases
m*n*m@cn
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Conversely, assume that (7 *77 *77)(z) <77, For

X,y,zezand o, B, o, €l
Let x' be such that X'=Xxay/z
Then 7(Xayfz) =n7(X') 2@ *7*7)(X)
= S i 7)) (@)}
X'= pog

sup

=" {min‘{ SO rint G (R), 7 (P17 ()
X=paq P =050,

sup

= {min '{7(R), 7(p,)} 77 (@)}
X= plﬁl P,aq

> min' (7(x), 77 (y), 77 (2)}

Hence 77 (xay/fz) = min' (77 (x), 7 (Y)7(2)} 77 is
an i-v fuzzy weak hyper bi-I"-ideal of M.

Theorem : 3.5

Let 77 and A be an i-v fuzzy weak hyper bi-T

-ideal of M. Then the products 7* A and 1 *
m7 are also an i-v fuzzy weak hyper bi-I'-ideals

of M.
Proof :

Let 77 and A be an i-v fuzzy weak hyper bi-T
-ideals of M.

i (7 2)(@) = i | supfrin G ). 1} |

- Z=uav

=sup' min' {inf 77(u), inf Z(V)}{

Z=uav

> sup' min' fmin' {7(x), 7(y)}, min ' {200, Z ()}

Z=Uav

= min'[sup’ min’ {7(x), 7(y) },sup’ min*{Z(x), Z(y) ]

zex-y zex—-y
= min' {ﬁ*/T(z), ﬁ*/T(z)}

inf (7 2)(2) = min' 7 * 2(2),77* 2(2)}

It follows that (77 * 1) is an i-v fuzzy subgroup
of M. Further,

By theorem 3.3, It is enough if we prove
@*)*@*A)*@*A) =i *A

Now (;7*2)*(;*A)*(7*2) =77 * A
c7*(A*2*2) Since 1 is an i-v fuzzy
wﬁk hyper bi-T -ideal of M.

*1

IN
]

~.p*Ais an i-v fuzzy weak hyper bi-T -ideal
of M. Similarly A2*n is an i-v fuzzy hyper
weak bi-I"-ideal of M.

Theorem : 3.6
Let {7;/ieA}be family of i-v fuzzy weak

hyper bi-I"-ideals of M. Then N
len

bi-I -ideal of M.

77, is also

an i-v fuzzy weak hyper
Where A is any index set.

Proof : Straightforward

Theorem 3.7

Let 7_7 be an i-v fuzzy subset of M. then ﬁ isan
i-v fuzzy weak hyper bi-I"- ideal of M iff
U(n:[t,t,]) is a weak hyper bi-T - ideal of M
for all [t;,t,]e D[0]]

Proof: Straightforward

Theorem : 3.8
Let 77 =[n",n"] be an i-v fuzzy subset of M.
Then 77 is an i-v fuzzy weak hyper bi-I" -ideal

of M ifand only if n~,7" are fuzzy weak hyper

bi-I" -ideal of M.
Proof :
Assume that 77 is an i-v fuzzy weak hyper bi-

I -ideal of I"-hyper near-ring M for any
X,¥,zeM and o, ST’
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Now

0@t @) |- inf (@)

> min' (x), 7(y)}

= min {7~ (x), 7~ () min f7" (), ()
It follows that

| inf 77 (@)= minly 00 ()] &

inf 7" (2) = min {7 (0.7 (V)

[7 (xay ), " (xeypz) | = (xay o)

> min' {70x), 7(y), 7(2) }

= min {70, 77 ) [7~ V). W} - @, 77 (2) ]}

= min {77 (), 77 (y), 7~ (@) ] min [ ), 77 (¥). 77 (2) ]}

It follows that
7" (xayfz) = min{y” (X, 7 (¥). 7" (2)}&

7" (xayfiz) = min 4y (), 7 (¥). 7" (2)}
Therefore n~,n" are fuzzy hyper weak bi-1I" -

ideal of M.Conversely, Assume that 7,7 " are

fuzzy hyper weak bi- I -ideal of I"-hyper near-
ring M Let x,y,ze M and «, ST Then

inf (@)= mingy (), (y)}

inf o7 (2) 2 minfy (0.7 ()}

it 72 =| of @, ot 7 (@)

> [min {77 (x), 7~ (y)  min 42 (%), 7~ (y) | And

= min* {7(x), 7(y)}

n(xay ) =~ (xay o), n" (xayfz))

b7 (xayB2). " (xey )| = m(xey )

>min {n~ (9,77 ().~ @} min [5° (0,77 (). 7" ()]}

= min {- (0,7 0} - 0.7 W @77 @)

=min’ {1_7(X),7_7(Y)15(Z)}

Therefore 77 is an i-v fuzzy weak hyper bi-I"-

ideal of I -hyper near-ring M
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