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Abstract. In this paper, we introduce the concept of interval valued fuzzy weak bi-ideals of
I'-near-rings, which is a generalized concept of fuzzy weak bi-ideals of I'-near-rings. We also
characterize some properties and provide examples of interval valued fuzzy weak bi-ideals of
I'-near-rings.
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1. Introduction

Zadeh introduced the concept of fuzzy sets in 1965 [21], and also, generalized it to interval
valued fuzzy subsets [22]. Near-ring was introduced by Pilz [14]. Gamma -near-ring was
introduced by Satyanarayana [15] in 1984. The concept of bi-ideals of near-ring was
applied to I'-near-rings by Tamizh chelvam et al. [16]. The idea of fuzzy ideals of near-
rings was proposed by Kim et al. [9]. Fuzzy ideals in Gamma-near-rings proposed by
Jun et al. [8] in 1998. Moreover, Manikantan [10] introduced the notion of fuzzy bi-ideals
of near-rings and discussed some properties. Meenakumari et al. [12] studied the fuzzy
bi-ideals in gamma -near-rings. Cho et al. [20] introduced the concept of weak bi-ideals
of near-rings. Thillaigovindan at al. [17] studied the interval valued fuzzy quasi-ideals
of semigroups. Chinnadurai et al. [3] studied the fuzzy weak bi-ideals of near rings.
Thillaigovindan et al. [18] worked on interval valued fuzzy ideals of near-rings.
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In this paper, we define a new notion of an interval valued fuzzy weak bi-ideals of I'-
near-rings, which is a generalized concept of interval valued fuzzy bi-ideals of I'-near-
rings. We also investigate some of its properties and illustrate with examples.

2. Preliminaries

In this section, we list some basic definitions.

Definition 2.1 [14] A near-ring is an algebraic system (R, +, -) consisting of a non empty
set R together with two binary operations called + and - such that (R,+) is a group
not necessarily abelian and (R, -) is a semigroup connected by the following distributive
law: (x +z) -y = x-y+ 2z -y valid for all z,y, z € R. We use the word ‘near-ring ’to mean
‘right near-ring . We denote zy instead of x - y.

Definition 2.2 [15] A I'- near-ring is a triple (M, +,I") where

(i) (M,+) is a group,

(ii) I" is a nonempty set of binary operators on M such that for each o € T,
(M, +, «) is a near-ring,

(iii) za(yBz) = (xay)pz for all z,y,z € M and o, B €I

Definition 2.3 [12] A I'-near-ring M is said to be zero-symmetric if za0 = 0 for all
re€Mand ael.

Throughout this paper M denotes a zero-symmetric right I'- near-ring with atleast
two elements.

Definition 2.4 [15] A subset A of a I'-near-ring M is called a left(resp. right) ideal of
M if

(i) (A, +) is a normal subgroup of (M, +), (i.e) x—y € Aforallz,y € Aand y+x—y € A
forzre A,ye M

(ii) ua(z +v) —uav € A (resp. zau € A) for all z € A, € T and u,v € M.

Definition 2.5 [15] Let M be a I'-near-ring. Given two subsets A and B of M, we define
AT'B = {aabla € A,b € B and o € I'} and also define another operation * on the class
of subset of M define by AT * B = {ay(a" +b) —avya'|la,a’ € A,y €T,b € B}.

Definition 2.6 [16] A subgroup B of (M,+) is called a bi-ideal of M if and only if
BI'MTB C B.

Definition 2.7 [5] A subgroup H of (M,+) is said to be a weak bi-ideal of M if
HTHTH CH.

The characteristic function of M is denoted by M.

Definition 2.8 [22] If X be any set. A mapping 1 : X — D[0, 1] is called an interval
valued fuzzy subset (briefly, an i.v fuzzy subset) of X, where D|0, 1] denotes the family
of closed subintervals of [0,1] and 7j(z) = [~ (z),n" (z)] for all z € X, where n~ (z) and
nT(z) are fuzzy subsets of X such that , ™ (z) < n*(x) for all x € X.

Definition 2.9 [17] By an interval number @, we mean an interval [a~,a™] such that
0<a <a' <1 and where a~ and a’ are the lower and upper limits of @ respectively.
The set of all closed subintervals of [0,1] is denoted by D[0,1]. We also identify the
interval [a,a] by the number a € [0,1]. For any interval numbers a; = [aj_,a;'],bj =

[bj_,bj] € D[0,1],j € Q we define
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max{d;, b;} = [max{a; ,b; }, max{a],b}}], min'{a;, b;} = [min{a;,b; }, max{a},b}}],
inf* a; = [ﬂjega;,ﬂjegaj], sup’a; = [Ujega;,ujegaj], and let

()a<bea <b andat <bT,

(ii)a=bsa =b and at =b",

(i) a < b a <banda#b,

(iv) ka = [ka™, ka™], whenever 0 < k < 1.

Definition 2.10 [17] Let 7 be an i.v fuzzy subset of X and [t1,t2] € D[0,1]. Then the
set U(7 : [t1,t2]) = {x € X|n(z) = [t1,t2]} is called the upper level subset of 7.

Definition 2.11 [7, 13, 19] If 7 and X\ are i.v fuzzy subsets of M.
Then nN A, nUA, 7+ A, and 7 x A are fuzzy subsets of M defined by:

NA)(z) = min{7j(z), Mz)}.
UA)(z) = max*{7j(z), A(z)}.

(7 + V) (z) = sup;:erz{mini{ﬁ(y), AMz)}} if z is expressible as . =y + 2
0 otherwise.
(7% X)) = SUph_y . {min’{7(y), Mz2)}} if z is expressible as © = yaz
7 o otherwise.

for z,y,z € M.

Definition 2.12 [5] An i.v fuzzy subset 7 in a Inear-ring M is called an i.v fuzzy left
(resp. right) ideal of M if

(i) 77 is an i.v fuzzy normal divisor with respect to the addition,

(ii) (ua(z +v) —uaw) = n(x), (resp. n(xau) > f(x) for all x,u,v € M and « € T.
The condition (i) of definition 2.12 means that 7 satisfies:

(i) 7z — y) > min'{7i(z), 7)),

(i) n(y +x —y) = 7(x), for all z,y € M

Note that 7 is an i.v fuzzy left (resp. right) ideal of I'-near-ring M, then 77(0) > 7(x) for
all x € M, where 0 is the zero element of M.

Definition 2.13 [6] An i.v fuzzy subset 7 of M is called an i.v fuzzy bi-ideal of M if
(i) 7z —y) = min'{7(x),7(y)} for all x,y € M
(ii) n(zayBz) = min*{n(x),n(z)} for all z,y,z € M and o, B € T".

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

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

Definition 3.1 An i.v fuzzy set 7 of M is called an i.v fuzzy weak bi-ideal of M, if
(i) 7(z — y) 2 min{7(x),7(y)} for all z,y € M
(i) n(zayBz) = min"{n(x),n(y),n(z)} for all z,y,z € M and o, 8 € T.

Example 3.2 Let M = {0,a,b,c} be a non-empty set with binary operation + and
I' = {«, 8} be a non-empty set of binary operations as shown in the following tables:
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+10|la|b]|c al|l0|lal|b]|c B10|lalb]|c
0 |0|lal|lb]c 0(10]0|0|0 0j0l0|0] 0O
a |a|l0]ecl|b alalalala a|0|0|0|0
b |b|lc|O0]|a blO0|O|b]|b b|0|lalc|b
c|lc|blalO clalalc]|c c|0lalb]|c

Let 7 : M — DJ0, 1] be an i.v fuzzy subset defined by 7(0) = [0.8,0.9],7(a) = [0.6,0.7],
7(b) = n(c) = [0.2,0.3]. Then 7 is an i.v fuzzy weak bi-ideal of M.

Theorem 3.3 Let 7j be an i.v fuzzy subgroup of M. Then 7 is an i.v fuzzy weak bi-ideal
of M if and only if 7x 77 %7 C 1.

Proof. Assume that 7 is an i.v fuzzy weak bi-ideal of M. Let x,y, z,y1,y2 € M and
a, B € I such that z = yaz and y = y1Bys. Then

(77 % 77 % ) () = SUPy_yq {min' {(7 + 7)(y), 71(2) } }
= SUp},_yq {min'{sup;_,, 5,, min {77 (y1), i(y2)},7(2)}}
= SUD},_yq SUDy_y, gy, (min' {min’ {7(y1), 7(y2)},7(2) }}
= SUP}_y, yoaz (N {77 (y1), 7(y2),77(2) }}
(since 7 is an i.v fuzzy weak bi-ideal of M, 7(y1Byacz) > mlnz{n(yl) n(y2),n(z)})

< Sup;:yl By2az ﬁ(yl By2 OzZ)

= 1(x).

n(x). In both cases

If  can not be expressed as x = yaz, then (7j * i * 7)(x) = 0 <
z€ M and o, B,a1,81 €T

n*n*n C 7. Conversely, assume that 77+ 77 C 7. For 2/, z,y, 2
Let 2’ be such that 2’ = zayBz. Then

N(zayBz) =n(z') > (7 = 7+ 7)(2')
= SUDg—pa, o {min' {(7 % 7)(p), 7(¢)}}
= SUDL/_pq, g dmin'{sup},_, 5., min'{7i(p1), 7(p2)},7(a) }}
= SUPLs—p, 1 pac LTI {77 (1), 71(p2), 71(q) } }
> min' {7j(z), 7(y), 7(2)}-

Hence i(zayfz) > min'{ii(x), (), 1(2)}. m

Lemma 3.4 Let 7 and A be an i.v fuzzy weak bi-ideals of M. Then the products 7 * A
and \ x 7 are also an i.v fuzzy weak bi-ideals of M.
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Proof. Let 77 and A be an i.v fuzzy weak bi-ideals of M and let a, a1, a9 € I'. Now

(7% X) (2 = y) = Sup_y— 40 min'{7j(a), A(D)}

2 Supfpfy:alalblfa2a2b2<(alfa2)(b1fb2) min'{j(a1 — az), (b1 — ba)}
,A(b2)}}
JA(b2)}}
> min'{supl,_ .5, min{ii(ar), Ab1)}, SUpl_ gy, min'{ii(az), A(b2)}}
= min'{(77 = X)(2), (7 ) (1)}

> sup’ min*{min*{7(a1), 7(az)}, min*{\(b;

= sup’ min*{min*{7(a;), A\(b1)}, min*{7j(as

It follows that 7 * Ais an i.v fuzzy subgroup of M. Further,

*« Nk 7]) % A
C i x Ax (A% XAx\) %\, since \ is an i.v fuzzy weak bi-ideal of M
C 7% (5\ * )\ 5\), since A is an i.v fuzzy weak bi-ideal of M

gﬁ*f\.

Therefore 7 * \is an i.v fuzzy weak bi-ideal of M. Similarly \ 7 is an i.v fuzzy weak
bi-ideal of M. ]

Lemma 3.5 Every i.v fuzzy ideal of M is an i.v fuzzy bi-ideal of M.
Proof. Let 7 be an i.v fuzzy ideal of M. Then

N*xMxnCn+sMs«sMCnxMCq
since 7] is an i.v fuzzy ideal of M. This implies that 7 * M x ) C 7). Therefore 7 is an i.v
fuzzy bi-ideal of M. [ |
Theorem 3.6 Every i.v fuzzy bi-ideal of M is an i.v fuzzy weak bi-ideal of M.

Proof. Assume that 7 is an i.v fuzzy bi-ideal of M. Then 7 x M x 57 C 7. We have
nx7xfn C 7nxMx7. This implies that 7% 7% 7 C 7%« M x 7 C 7. Therefore 7 is an i.v
fuzzy weak bi-ideal of M. [ |

Theorem 3.7 Every i.v fuzzy ideal of M is an i.v fuzzy weak bi-ideal of M.
Proof. By Lemma 3.5, every i.v fuzzy ideal of M is an i.v fuzzy bi-ideal of M. By
Theorem 3.6, every i.v fuzzy bi-ideal of M is an i.v fuzzy weak bi-ideal of M. Theorefore

7 is an i.v fuzzy weak bi-ideal of M. [ ]

However the converse of the Theorems 3.6 and 3.7 is not true in general which is
demonstrated by the following example.

Example 3.8 Let M = {0,a,b,c} be a non-emptyset with binary operation + and
I' = {«, 8} be a nonempty set of binary operations as shown in the following tables:
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Let 7 : M — DJ0,1] be an i.v fuzzy subset defined by 7(0) = [0.7,0.8],7(a) =
[0.3,0.4] = 7(b) and 7(c) = [0.5,0.6]. Then 7 is an i.v fuzzy weak bi-ideal of M. But
7 is not an i.v fuzzy ideal and bi-ideal of M, since 7j(bac) = 7j(b) = [0.3,0.4] # [0.5,0.6] =
n(e),n(bBec) = ﬁ({)) :~[0.3,0.4] # [0.5,0.6] = 7(c) and 7j(cabBe) = n(b) = [0.3,0.4] %
[0.5,0.6] = min*{7(c),7(c)}.

Theorem 3.9 Let {7;|i € Q} be family of i.v fuzzy weak bi-ideals of a I'- near-ring M,
then ﬂﬁi is also an i.v fuzzy weak bi-ideal of M, where 2 is any index set.
1€
Proof. Let {7;|i € Q} be a family of i.v fuzzy weak bi-ideals of M. Let z,y,z € M,
a,f €T and 77 = mﬁ@ Then, 7(x) = mﬁl(:n) = (infﬁeg ﬁz) (x) = infgeg 7i(z). Now,
=) i€Q
iz —y) = inficq iz —y)

> inflcq min'{7;(z), 7:(y)}

= min' {inficq 7:(v), infieq 7:(y)}

= min’ { ﬂ 7i(), ﬂ ﬁi(y)}

ieQ ieQ
= min'{7j(x),7(y)},

and

N(zayBz) = infﬁeg ni(zayfz)
> inficq min'{7;(x), 7i(y), 7(2)}
= min’ {infﬁeg i), infﬁeg 7i(y), inf%eQ ﬁZ(Z)}
= min’ {m ni(x), m i (y), m 772(2)}
i€Q 1€Q 1€Q
= min’ {7j(2), 7(y), 1(2)}.
|

Theorem 3.10 Let 7) be an i.v fuzzy subset of M. Then 7} is an i.v fuzzy weak bi-ideal
of M if and only if U(7 : [t1,t2]) is a weak bi-ideal of M, for all [t1, 2] € D0, 1].

Proof. Assume that 7 is an i.v fuzzy weak bi-ideal of M. Let [t1,t2] € DI0,1] such
that 2.y € U(7 : [tr,t5]). Then iz — ) > min'{(x),i(y)} > mint{[t1,t2], 1, 12]} =
[t1,t2]. Thus x —y € U(7) : [t1,t2]). Let x,y,2 € U(7) : [t1,t2]) and o, 8 € T'. We have
’fN](I'OéyBZ) ~> mlnl{ﬁ(x),ﬁ(y),ﬁ(z)} > minl{[tlatﬂv[t17t2]7[t17t2]} = [tl,tQ]' Therefore
zaypfz € U(n : [t1,t2]). Hence U(7 : [t1,t2]) is a weak bi-ideal of M.
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Conversely, assume U (7] : [t1,t2]) is a weak bi-ideal of M, for all [t1,ts] € D[0,1]. Let
x,y € M. Suppose 7j(x — y) < min‘{7j(z),7(y)}. Choose [0,0] < [t1,?2] < [1,1] such that
iz —y) < [t1,t2] < min*{7(x),7(y)}. This implies that 7(x) > [t1,t2],7(y) > [t1,t2]
and 7(z — y) < [t1,t2]. Then we have z,y € U(7] : [t1,t2]), but & —y ¢ U(7) : [t1,12]) a
contradiction. Thus, 7j(x — y) = min*{7j(x),7(y)}. If there exist z,y,2 € M and a, 3 €
I' such that 7i(zayBz) < min'{7(z),7(y),7(z)}.Choose [t1,ts] such that 7(zayBz) <
[t1,t2] < min’{5(x),7(y),7(2)}. Then f(x) > [t1,t2],5(y) > [t1,t2],7(2) > [t1,t2] and
n(xayfz) < [ti,t2]. So, x,y,z € U(7 : [t1,t2]), but zayBz ¢ U(n : [t1,t2]), which is
a contradiction. Hence 7(zayBz) > min*{7(z),7(y),7(z)}. Therefore, 7 is an i.v fuzzy
weak bi-ideal of M. [ ]

Theorem 3.11 Let 77 = [, n"] be an i.v fuzzy subset of M, then 7} is an i.v fuzzy weak
bi-ideal of near-ring M if and only if ™, nT are fuzzy weak bi-ideals of M.

Proof. Assume that 7 is an i.v fuzzy weak bi-ideals of near-ring M. For any x,y,2z € M
and o, 8 € I'. Now,

™ (x—y),n

It follows that 7~ (zayBz) > min{p (x),n (y),n ()} and nt(zayBz) >
min{n™(z),n"(y),n"(2)}. Conversely, assume that n~,n" are fuzzy weak bi-ideals of
near-ring M. Let z,y,z € M and o, 3 €T

n(x—y) = (z—y),n (z—y)
> min{[n~ (z),n” (y)], min[n™ (z),n" (y)]}

= min'{[n"(2), 77 ()], [0~ (), 7" ()]}

and
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Therefore 7 is an i.v fuzzy weak bi-ideals of near-ring M. [ ]

Theorem 3.12 Let I be a weak bi-ideal of near-ring M then for any [t1, t2] € D0, 1] with
[t1,t2] # [0,0], there exists an i.v fuzzy weak bi-ideal 77 of M such that U (7 : [t1,t2]) = I.

Proof. Let I be a weak bi-ideal of M. Let 77 be an i.v fuzzy subset of M defined by

ﬁ(x):{[,tl’tﬂ lfCCGI

0 otherwise

Then U(7) : [t1,t2]) = I. Assume that 7j(z —y) < min’{7(z),7(y)}. This implies
that 7j(x — y) = 0 and min{7j(z),7(y)} = [t1,t2] so = ,y € I and a,8 € T' but
x —y ¢ I, which is a contradiction. Thus, 77(z — y) > min’{7(z),7(y)}. Suppose that

iaaypz) < mint (i(x), 7(y). 7(2)}. Then fzaypz) = 0 and min'{(z),7(y).7(z)} =
[t1,t2] so x,y,z € I but xayBfz ¢ I which is a contradiction. Hence 7i(zayfz)

>
min {7i(2), 7(y), 7(2)}. u
Theorem 3.13 Let H be a nonempty subset of M and 7 be an i.v fuzzy subset of M
defined by

7(x) s ifxe H

T) =< -

g t otherwise

for some z € M, 5,t € D[0,1] and 3 > {. Then H is a weak bi-ideal of M if and only if 7
is an i.v fuzzy weak bi-ideal of H.

Proof. Assume that H is a weak bi-ideal of M. Let z,y € M. We consider four Cases:
(1) zre Handy € H.

(2)zxe Handy ¢ H.

(3)x ¢ Hand y € H.

(4)x¢ Hand y ¢ H.

Case (1): If € H and y € H. Then n(z) = § = n(y). Since H is a weak bi-ideal of M
then z —y € H. Thus, 7i(x — y) = § = min’{5, 5} = min*{5j(z),7(y)}.

Case (2): If v € H and y ¢ H. Then 7j(z) = 5 and 7(y ) = t. So, min*{7j(z),7(y)} = L.
Now, 7j(z —y) = 5 or t according as * —y € H or x —y ¢ H. By assumption, § > £, we
have 7j(x — y) = min*{7j(z),7(y)}. Similarly, we prove Case (3).

Case (4): z,y ¢ H, we have, 7j(z ) =t =7(y). So, min*{7(x), 7(y)} = L. Next, fj(z—y) = §
or £, according as ¢ —y € H or x —y ¢ H. So, ii(x —y) > min*{7j(z), ( )}. Now let
x,y,2 € M and «a, 5 € I'. We have the following eight Cases.

(1 )mEH,yeHandzeH.

)Jx¢ Hye Hand ze H.

Jr e Hy¢ Hand z € H.

Jre Hye Hand z¢ H.

)x¢ Hy¢ Hand z € H.

Jre Hy¢ Hand z ¢ H.

Jr¢ Hye Hand z¢ H.

)x¢ Hy¢ Hand z ¢ H.

These cases can be proved by arguments similar to the fuzzy cases above. Hence,
f(zayBz) > min'{7j(z),7(y),7(z)}. Hence 7 is an i.v fuzzy weak bi-ideal of M. Con-
versely, assume that 77 is an i.v fuzzy weak bi-ideal of M. Let x,y,z € H and o, € T’
be such that 7(x) = 7(y) = 7(z) = 5. Since 7 is an i.v fuzzy weak bi-ideal of M, we

(2

(3
(4
(5
(6
(7
(8
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have fi(z — y) > min'{j(2), 7(y)} = 5 and A(zayBz) > min'{i(x), i(y),7(z)} = 5. So,
x —y,zayfz € H. Hence H is a weak bi-ideal of M. [ |

Theorem 3.14 A nonempty subset H of M is a weak bi-ideal of M if and only if the
characteristic function fy is an i.v fuzzy weak bi-ideal of M.

Proof. The proof is straightforward. [ |

Theorem 3.15 Let 7 be an i.v fuzzy weak bi-ideal of M then the set M; = {z €
M| 7n(z) =7(0)} is weak bi-ideal of M.

Proof. Let 7 be i.v fuzzy weak bi-ideal of M. Let =,y € M. Then 7(z) = 7(0),7(y) =
7(0) and (e — y) > min'{7(), 7(y)} = mini (75(0),7(0)} = 7(0). So Ax —y) = ﬁ(O)
Thus * —y € Msy. For every z,y,z € Mz and o, € T' we have n(zayfz) >
min®{7(x), 7(y), 7(z )} = min*{7(0),7(0),7(0 )} = 7(0). Thus zayBz € Mj;. Hence Mj
is a weak bi—ideal of M. I

4. Homomorphism of interval valued fuzzy weak bi-ideals of
I'-near-rings

In this section, we characterize i.v fuzzy weak bi-ideals of I'-near-rings using homomor-
phism.

Definition 4.1 [9] Let f be a mapping from a set M to a set S. Let 7 and 4 be iv
fuzzy subsets of M and S respectively. Then f(7), the image of 7 under f is an i.v fuzzy
subset of S defined by

Supxef "y )ﬁ(x) if f=1(y)#0

0 otherwise

fFiy) = {

and the pre-image of 7 under f is an i.v fuzzy subset of M defined by
f7H0(x)) = o(f(x)), for all z € M and f~'(y) = {= € M|f(z) = y}.

Definition 4.2 [9] Let M and S be I'-near-rings. A map 6 : M — S is called a (I'-near-
ring)homomorphism if 0(z + y) = 0(x) + 0(y) and §(zay) = 0(x)ab(y) for all z,y € M
and o € I'.

Theorem 4.3 Let f: M — S be a homomorphism between I'-near-rings M and S. If 6
is an i.v fuzzy weak bi-ideal of S, then f~1(9) is an i.v fuzzy weak bi-ideal of M.

Proof. Let d is an i.v fuzzy weak bi-ideal of S. Let x,y,z € M and «,8 € I'. Then

FHO) @ —y) =(f(x—y))
= S(f(:c) — ()
min'{6(f (), 6(f(y))}
= min'{f ' (5(x)), f ' (6(»))}
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and
F7H0)(wayBz) = 8(f (zaypz))
= 3(f(x)af (y)Bf(2))
min'{5(f(x)),6(f (1)), (f(2))}
= min'{f71(8(2)), f 1 (6(y)), fH(8(2))}-
Therefore f~'(8) is an i.v fuzzy weak bi-ideal of M. [ |

We can also state the converse of the Theorem 4.3 by strengthening the condition on
f as follows.

Theorem 4.4 Let f: M — S be an onto homomorphism of I'- near-rings M and S.
Let 6 be an i.v fuzzy subset of S. If f~1(9) is an i.v fuzzy weak bi-ideal of M, then ¢ is
an i.v fuzzy weak bi-ideal of S.

Proof. Let z,y,z € S. Then f(a) =z, f(b) = y and f(c) = z for some a,b,c € M and
a, 8 € I'. It follows that

and

d(zayBz) = 6(f(a)af(b)Bf(c))
= 0(f(acbc))
= f7'(8)(acbfc)
> min'{f~1(8)(a), F1(0)(B), F 1 (0)(c)}
= min'{5(f(a)), 6(f(b)),6(f(c))}
= min'{5(z), 5(y),0(2)}.

Hence 6 is an i.v fuzzy weak bi-ideal of S. [ |

Theorem 4.5 Let f : M — S be an onto I'-near-ring homomorphism. If 7 is an i.v
fuzzy weak bi-ideal of M, then f(7) is an i.v fuzzy weak bi-ideal of S.

Proof. Let 77 be an i.v fuzzy weak bi-ideal of M. Since f(7)(z') = supjc(x):x, (n(x))
for 2/ € S and hence f(7) is nonempty. Let 2,y € S and o, € I'. Then we have
{zlz e f7H (@' —y)} 2 {z —ylz € f71(2') and y e f7'(y)} and {z|z € f7'(2'y)} 2
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{zaylz € f7H(a') and ye f7H(y)}

F) (" —y) = supfy_p_y 171(2)}
> SUD} ()t f(y)—y 1@ = 9)}
> SUD} (), 4 (y)—y 1IN {77(2), 7(y) }}
= min'{supy,)_, {7(x)}, supj,_, {7(y)}}
= min'{£(7)(z"), f(0)(y/)}-

Next,

f(ﬁ) (w'ay'ﬁz') = Sup;‘(h):x’ay/ﬁz’{ﬁ(h)}

= Suplj'c(x):x/,f(y):y {77(3304952)}
> SUD 1) 1y oy 00 (), ). 72D}
= minf {sup) ) (7)) supdy, _ (1(0) ). supl e (0(2)1 )
= min' {£(7)(z), f(D) (), F(7) ()}
Therefore f(7) is an i.v fuzzy weak bi-ideal of S. [ |

5. Anti-homomorphism of interval valued fuzzy weak bi-ideals of
I'-near-rings

In this section, we characterize i.v fuzzy weak bi-ideals of I'-near-rings using anti-
homomorphism.

Definition 5.1 [11] Let M and S be I'-near-rings. A map 0 : M — S is called a (I'-
near-ring)anti-homomorphism if 0(x + y) = 0(y) + 6(z) and 0(zay) = 0(y)abd(x) for all
z,y € M and a € T

Theorem 5.2 Let f : M — S be a anti-homomorphism between I'-near-rings M and
S. If § is an i.v fuzzy weak bi-ideal of S, then f~1(4) is an i.v fuzzy weak bi-ideal of M.

Proof. Let 6 be an i.v fuzzy weak bi-ideal of S. Let x,y, 2 € M and o, 8 € I'. Then

)@ —y) =o(f(z —y)
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and

Therefore f~1(8) is an i.v fuzzy weak bi-ideal of M. [ |

We can also state the converse of the Theorem 5.2 by strengthening the condition on
f as follows.

Theorem 5.3 Let f: M — S be an onto anti-homomorphism of I'-near-rings M and
S. Let 0 be an i.v fuzzy subset of S. If f~1(6) is an i.v fuzzy weak bi-ideal of M, then §
is an i.v fuzzy weak bi-ideal of S.

Proof. Let z,y,z € S. Then f(a) =z, f(b) = y and f(c) = z for some a,b,c € M and
a, B € I'. It follows that

and

d(zaypz) = 6(f(a)af(b)Bf(c))
= 5(f(cabBa))
F71(0)(cabBa)

WV
.
5@.
~
~
L
—~
S
—
&
|
—

=
= min'{f " (8)(a), f
= min'{5(f(a) )
= min*{6(x),
Hence 6 is an i.v fuzzy weak bi-ideal of S. [ |

Theorem 5.4 Let f: M — S be an onto I'-near-ring anti-homomorphism. If 7 is an i.v
fuzzy weak bi-ideal of M, then f(7) is an i.v fuzzy weak bi-ideal of S.

Proof. Let 7 be an i.v fuzzy weak bi-ideal of M. Since
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f(m() = Stuf(x):x’ (n(x)), for 2’ € S and hence f(7) is nonempty. Let 2/,y' € S and
a,3 € T'. Then we have {z|z € f~1(2/ — )} 2 {z —ylzr € f~1(2') and y € fF1(¥)}
and {z|z € f~H(2'y)} 2 {zaylv € f~H(z') and y € f7H()}

F) (" —y) = supyy oy 171(2)}

WV

SUDy () )=y 11(& = 9)}

WV

Squ(x)—x Sy {mm’{n( ):1(y)}}
= minz{supf(z):z’{ﬁ( )} Supf {77( )}}
min’ {£(7)(2"), £(7)(y')}-

Next,

f() (@ ay'B2) = Supéf(h):x’ay’ﬂz’{ﬁ(h)}
> SUDY ()0 )=y f(2)=e LT (TOYBZ)}
> sup;(x):x/,ﬂy):y,f e i {(2), (), ()}
= min’ {sup} ), {7i(2)}, supf, —, {1(9) }, sup’ - {7i(2)}}
= min'{ f(7) ('), F(D)(y'), F (@) ()}

Therefore f(7) is an i.v fuzzy weak bi-ideal of S. |
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