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1.Introduction

Near-ring was introduced by Dickenson . Gamma-near-ring was introduced by Bh.
Satyanarayana [14] in 1984. Bi-ideals of I'-near-ring was introduced by Tamizh Chelvam and
Meenakumari [15]. Further they extended it to fuzzy concept in [11].

Zadeh [16] introduced the concept of fuzzy sets in 1965. In 1971, Rosenfeld [13] extended
the concept of fuzzy set theory to group theory and defined fuzzy group and derived some
properties. After that fuzzy concepts evolved in almost all area in algebra and many researchers
contributed interesting results in fuzzy group, semi-group, semi-ring, near-ring etc. As a further
extension, using quasi-coincidence of a fuzzy point was initiated by Ming and Ming [9] in 1980. A
new type of fuzzy subgroup, that is, the (&,& v q) -fuzzy subgroup, was introduced in an earlier

paper of Bhakat and Das [2,3] using the combined notions of  belongingness " and
quasi-coincidence " of fuzzy points and fuzzy sets. The idea of (&,&v Q) -fuzzy ideals are
introduced in [3].

In 1991, Abou-Zaid [1] introduced the notion of fuzzy subnear-rings and ideals in
near-rings. The idea of fuzzy ideals of near-rings was first proposed by kim et al. [8]. In [6],
Davvaz introduced the concept of (&, v q) -fuzzy ideals in a near-ring.

Fuzzy ideals in Gama-near-rings proposed by Jun et al. [7] in 1998.

Moreover, Manikantan [10] introduced the notion of fuzzy bi-ideals of near-rings and
discussed the some of its properties. Cho et al. [5] introduced the concept of weak bi-ideals and
applied it to near-rings. Chinnadurai and Kadalarasi [4] studied the fuzzy weak bi-ideals of
near-rings.

In this paper, we discuss a notion of (g evq)-fuzzy weak bi-ideals of T -near-rings,
which is a generalized concept of fuzzy weak bi-ideals of T"-near-rings. We also investigate some
of its properties with examples.
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2.Preliminaries

Definition 2.1
A non-empty set N with two binary operations + and . is called a near-ring if
(1) (N,+) isagroup,
(2) (N,.) isasemigroup,
(3) x(y+2)=xy+xz forall x,y,zeN.
We use word 'near-ring' to mean 'left near-ring'. We denote xy instead of x.y. Note that
x0=0 and x(-y)=-xy butingeneral Ox=0 forsome xe N.

Definition 2.2
Anideal | ofanear-ring N isasubsetof N such that
(4) (1,+) isanormal subgroup of (N,+),
() NI cl,
6) ((x+i)y—xy)el forany iel and x,yeN.

Note that | isaleftidealof N if | satisfies (4) and (5),and | isarightideal of N if
| satisfies (4) and (6).

Definition 2.3

A two sided N -subgroup of a near-ring N isasubset H of N such that

(i) (H,+) isasubgroup of (N,+),

(i) NH cH,

(iii)) HN < H.

If H satisfies (i) and (ii) then it is called a left N -subgroup of N. If H satisfies (i) and
(iii) then it is called a right N -subgroup of N.

Definition 2.4
Let N be a near-ring. Given two subsets A and B of N, the product

AB={ab|ac AbeB}. Also we define another operation '*" on the class of subsets of N
givenby A*B={a(a’+b)—aa’|a,a’ A beB}.

Definition 2.5
A subgroup B of (N,+) issaid to be a bi-ideal of N if BNBNBN *B < B.

Definition 2.6
Asubgroup B of (N,+) issaidtobeaweakbi-ideal of N if BBB < B. Through out

this paper, y, isthe characteristic function of the subset 1 of N and the characteristic function
of N isdenoted by N, that means, N:N —[0,1] mapping every element of N to 1.

Definition 2.7
A function A4 from a nonempty set N to the unit interval [0,1] is called a fuzzy subset

of N. Let 4 be any fuzzy subset of N, for t<[0,1] the set A ={xe N |A(x) >t} is called a
level subset of A.

Definition 2.8
A fuzzy subset 4 of agroup G is said to be a fuzzy subgroup of G if Vx,yeG,
(i) A(xy) =2 min{A(x), A(Y)},
(i) A(x™) =AX).
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Definition 2.9
A fuzzy subset A of a group G is said to be an (g,&v q)-fuzzy subgroup of G if

?x,yeG and t,re(0,1],
(1) XY € 2= V) ningery € VA4,
(i) x eA=>x'evgld.

Definition 2.10
A fuzzy subset A of a near-ring N is called an (&,¢v Q) -fuzzy two-sided N

-subgroup of N if

(i) 4 isan (&,&vQ)-fuzzy subgroup of (N,+),

(i) A(xy) =min{A(x),0.5}Vv X,y e N,

(iii) A(xy) =min{A(y),0.5}V x,y €N,

If A satisfies (i) and (ii), then A is called an (&,&\vq)-fuzzy left N -subgroup of
N.

Definition 2.11

An (g,&vq)-fuzzy subgroup A of N is called an (g,&v q)-fuzzy bi-ideal of N if
forall aeN,

A(@) = min{((ANA) " (AN *1))(a),0.5} and

(@) =min{(ANA)(a),0.5} if N is zero symmetric.

Definition 2.12
A fuzzy subset A issaidto be an (g,&v q)-fuzzy subnear-ringof N if Vx,yeN.

(i) A(x+y)=min{A(x),A(y),0.5},V X,y eN.
(i) A(=x) >min{A(x),0.5}, V xe N.
(iii) A(xy) = min{A(x), A(y),0.5}, V X,y € N.

Definition 2.13
A fuzzy subset of N isan (g,&vQ)-fuzzyideal of N ifandonlyif VvV x,y,ieN,
(1) A(x—y)=min{A(x), A(y),0.5},
(i) A(y+x—y)=min{A(x),0.5},
(iii) A(xy) =min{A(x),0.5}
(iv) A(y(x+i)—yx) >min{A(i),0.5}.

Definition 2.14

A T -near-ring isatriple (M,+,T") where

(i) (M,+)-isagroup,

(i) T'-isanonempty set of binary operatorson M such that foreach a eTI',(M,+, @) -is
a near-ring,

(i) Xa(ypz) = (xay)pz forall x,y,zeM and «a,feT.

Definition 2.15
A T -near-ring M is said to be zero-symmetric if xa0=0 forall xeM and «a€<T.
Throughout this paper M denotes a zero-symmetric right I" -near-ring with atleast two
elements.
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Definition 2.16
Asubset A ofa I'-near-ring M iscalled a left (resp.right) ideal of M if

(i) (A+) is a normal subgroup of (M,+),(ie)x—yeA for all x,yeA and
y+x—yeA for xeAyeM
(i) ua(x+v)—uave A (resp. xaue A) forall xe A ael’ and u,veM.

Definition 2.17
Let M Dbe a I -near-ring. Given two subsets A and B of M, we define

AIB={aablac AbeB and a eI}

Definition 2.18
A subgroup B of (M,+) isa bi-ideal if and only if BTMIB c B.

The characteristic function of M is denoted by M, that means, M:M —[0,1]
mapping every element of M to 1.

Definition 2.19
Let A and B be any two fuzzy subsets of M. Then AnB,AUB,A+B and Ao A

are fuzzy subsets of M defined by:
(AN B)(x) = min{A(x), B(X)}.
(AU B)(x) = max{A(x), B(x).}

sup{min{A(y), B(z)}} if xcanbeexpressibleasx=y +z,
(A+B)(x) = { x=y+z

0 otherwise.

sup{min{A(y), B(z)}} if xcanbeexpressibleas x = yaz,
(Ao B)(x) = ¢ e

0 otherwise.
for x,y,zeM and ael.

Definition 2.20
A fuzzyset A ofa I'-near-ring M is called a fuzzy left (resp.right) ideal of M if

1) A(x—y)=min{A(X), A(y)}, forall x,yeM,

(i) A(y+x—y)=A(x), forall x,yeM,

(i) A(ua(x+v)—uav) > A(x), (resp. A(xau)=>A(x) ) for all x,y,zeM and
a,pel.

Definition 2.21
A fuzzy subset of N isan (&,&vQq)-fuzzyideal of N ifandonlyif VX, y,ieN,

(i) A(x—y)=min{A(x), A(y),0.5},
(i) A(y+x-—y)=>min{A(x),0.5},
(i) A(xy) = min{A(x),0.5}

(iv) A(y(x+i)—yx)=>min{A(i),0.5}.

3.(&,& v q) -Fuzzy weak bi-ideal of T -near-rings
In this section, we introduce the notion of (&,&vq) fuzzy weak bi-ideal of M and
discuss some of its properties.
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Definition 3.1
A subgroup W of (M,+) is said to be a weak bi-ideal of M if WITWI'W cW.

Definition 3.2
Afuzzyset A of M iscalledan (g,&vq) fuzzy weak bi-ideal of M, if

(1) A(x—y)=min{A(x), A(y),0.5} forall x,yeM
(i) A(xaypz) = min{A(x), A(y), A(z),0.5} forall x,y,zeM and «,peT.

Example 3.3
Let N ={0,a,b,c} be near-ring with two binary operations + and T ={«, S} Iis
defined as follows:
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Let A:M —[0,1] be afuzzy subset defined by A(0) = 0.5, A(a) = 0.6, A(b) = A(c) =0.3. which
is not a fuzzy weak bi-ideal, but it (&,& v q) - fuzzy weak bi-ideal of M.

Theorem 3.4
Let A be a fuzzy subgroup of N. Then A isan (g,&vq)-fuzzy weak bi-ideal of M

if and only if min{(Ao. Ao. A)(X),0.5}c A
Proof. Assume that A is an (&,&v Q) -fuzzy weak bi-ideal of M. Let Xx,y,z,y,,y, €M and
a,f el suchthat x=yaz and y=y,Ay,. Then

min{(Aeo. Ao A)(X),0.5} ={sup min{(A-. A)(Yy), A(z)},0.5}

X=yaz

={sup min{ sup min{A(y,), A(y,)}, A(2)},0.5}

X=yaz V:h/3yé

={sup S%) min{min{A(y,), A(Y,)}, A(z)},0.5}
x=yazy=y Y,

={ sup min{A(Y,), A(Y,), A(z)},0.5}
x=y,BY,0Z

Aisa (g,& v q) —fuzzy weak bi —ideal of M,

A(Y,BY,az) = min{A(Y,), A(Y,), A(z),0.5} < %Jp A(Y,BY,az) = A(x). If x
x=y P Y,

can not be expressed as x = yaz, then min{(Ao. Ao. A)(X),0.5}=0< A(x). In both cases
min{(Ac.. Ao, A)(x),0.5}< A(x). Conversely, assume that min{(Ac,. Ac. A)(x),0.5} < A(X).
For x',x,y,zeM and «,f,0,p, €. let X' besuchthat x'=xayfSz. Then
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A(xaypz) = A(X) =min{(Ao. Ao A)(x),0.5}
={ sup min{(Ac, A)(xary), A(2)},0.5}
x'=(xay) Bz

={ sup min{sup min{A(x), A(Y)}, A(z)},0.5}

X'=(xay) Bz x=xpy

={ sup min{min{A(x), A(y)}, A(2)},0.5}

x'=xpyaz

Hence A(xaypfz)>min{A(X), A(Y), A(z),0.5}.

Lemma 3.5
Let A and B be an (g,&vQq)-fuzzy weak bi-ideals of M. Then the products Ao.B
and Bo. A arealso (g,&vQq)-fuzzy weak bi-ideals of M.
Proof. Let A and B bean (g &vQq)-fuzzy weak bi-ideals of M. Then
(Aep B)(x-y) = sup min{A(a), B(b)}

x—y=aab

2 sup min{A(ai_az)’B(bl_bz)}

x-y=aqob—a,a,b,<(a,-a,)(B—D,)

> sup min{min{A(a,), A(a,),0.5}, min{B(h,), B(b,),0.5},0.5}

= sup min{min{A(a,), B(b,)}, min{A(a,), B(b,)},0.5}

>min{ sup min{A(a,),B(b)}, sup min{A(a,),B(b,)},0.5}

x=a, 0| y=a,ttp0,
= min{(Ao. B)(x), (Ao, B)(y),0.5}.
It follows that Ao. B isan (g,&vQq)-fuzzy subgroup of M. Further, it is easy to prove

that, therefore Ao.B is an (&,&vQq) -fuzzy weak bi-ideal of M. Similarly Bo. A is an
(¢,&v Q) -fuzzy weak bi-ideal of M.

Lemma 3.6
Every (&,&vQ)-fuzzy ideal of M isan (g,&v q)-fuzzy bi-ideal of M.

Proof. Let A bean (&,&vQ)-fuzzyideal of M. Then

AxMo. Ac Ao, Mo M c Ao, M c A

Since A is a (gevq) -fuzzy ideal of M. This implies that Ao Mo . ACc A
Therefore A isan (&,&vQ)-fuzzy bi-ideals of M.

Theorem 3.7
Every (&,&vQ)-fuzzy bi-ideal of M isan (&,&v q)-fuzzy weak bi-ideal of M.

Proof. Assume that A isan (&,&vQq)-fuzzy bi-ideal of M. Then AMANAM o. Ac A We
have Ao. Ao. Ac Ao. Mo_ A. This implies that Ao. Ao, Ac Ac. Mo. Ac A Therefore A
isan (&,&vQq)-fuzzy weak bi-ideal of M.

Theorem 3.8
Every (&,&vQq)-fuzzyideal of M isan (&,&vQq)-fuzzy weak bi-ideal of M.

Proof. By Lemma 3.6, every (g,&v q)-fuzzy ideal of M isan (&,&v q)-fuzzy bi-ideal of M.
By Theorem 3.7, every fuzzy bi-ideal of M is an (g,&v Q) -fuzzy weak bi-ideal of M.
Therefore A isan (&,¢&vQq)-fuzzy weak bi-ideal of M.

However the converse of the Theorems 3.7 and 3.8 is not true in general which is
demonstrated by the following example.
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Example 3.9
Let N ={0,a,b,c} be near-ring with two binary operations + and I'={«, S} be a
nonempty set of binary operations as shown in the following tables:

+ 0 a b c a 0 a b c
0 0 a b c 0 0 0 0 0
a a 0 C b a 0 a 0 a
b b C 0 a b 0 0 b b
C C b a 0 c 0 a b c

p 0 a b c

0 0 0 0 0

a 0 0 0 0

b 0 a c b

c 0 a b c

Let A:M —[0,1] be an (&,&v Q) -fuzzy subset defined by A(0) =0.5, A(a) =0.6, A(b) =0.4
and A(c)=0.6. Then A isa (&,&VvQ)-fuzzy weak bi-ideal of M. But A is not a fuzzy weak
bi-ideal of M, A(azapa)=A0)=05Z A(a)=0.6 and not a fuzzy ideal. Since
A(a—a) = A(0) 2 min{A(a), A(a)}=0.6.

Theorem 3.10
Let {AlieQ} be family of (¢, ¢vq)-fuzzy weak bi-ideals of a near-ring M, Then

..,A isalsoa (¢ vq)-fuzzy weak bi-ideal of M, where Q is any index set.
Proof. Let {AlieQ} be a family of (g,&vQq)-fuzzy weak bi-ideals of M. Let x,y,zeM
and A=(") __A. Then, A(x):ﬂiEQA(x):(iigA)(x):ingA(x).
A(x=y) =inf{A(X=¥)}
2 inf min{A(x), A(y),0.5}
= min{inf A (x),infA(y), 0.5}
= min{QA(X),QA(y),OE}

= min{(x), A(y),0.5}.
And

A(xayfz) =inf A(xaypz)
=inf min{A (x), A(y), A(2),0.5}
= min{iirggA(X), iiggA(Y), iiggA(Z),0-5}
= min{nA(X),_ﬂA(Y),_ﬂA(2)10-5}
. min{lzzx), A(I;; AQ2), o%}
Thus A=(")_{A.0.5} isan (s,&v q)-fuzzy weak bi-ideals of N .
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Theorem 3.11
Let A be afuzzysubsetof M. Then A isan (g,&v q)-fuzzy weak bi-ideal of M if

and only if A isan (g,&vq) weak bi-ideal of M, forall t<[0,0.5].

Proof. Assumethat A isan (g, &vQq)-fuzzy weak bi-ideal of M. Let t[0,0.5] and
X,y € A besuchthat A(x)>t and (y)>t. Then

A(x—Y) = min{A(x), A(y),0.5}>min{t,t}=t. Thus x—yeA. Let x,y,ze A be such that
A(X)>t, A(y) >t and A(z)>t. This implies that

A(xyz) = min{A(x), A(Y), A(z),0.5}>min{t,t,t} =t. Therefore xyze A. Hence A isaweak
bi-ideal of N. Conversely, assume that A is a weak bi-ideal of M, forall t<[0,0.5]. Let
X,y € M. Suppose A(x-—y) < min{A(x), A(y),0.5}. Choose t such that

A(x—y) <t <min{A(x), A(y),0.5}. Thisimpliesthat A(x)>t,A(y)>t and A(x—y)<t. Then
we have X,ye A but x—yeA acontradiction. Thus A(x—y) > min{A(x), A(y),0.5}. If
possible let there exist x,y,ze M such that A(xyz) < min{A(X), A(y), A(z),0.5}. Choose t
such that A(xyz) <t < min{A(X), A(y), A(z),0.5}. Then A(x)>t, A(y)>t,A(z)>t and
A(xyz)<t. So X,y,ze A but xyz¢ A, which is a contradiction. Hence

A(xyz) = min{A(X), A(Y), A(z),0.5}. Therefore A isan (&,&vQq)-fuzzy weak bi-ideal of M.

Theorem 3.12
Let B be a nonempty subset of M and A be an (g,&vq) -fuzzy subset of M
defined by
A(x) = {s x Btotherwise

for some xeN,s,t €[0,0.5] and s>t. Then B is aweak bi-ideal of M if and only if
A isan (&,&vQq)-fuzzy weak bi-ideal of M.
Proof. Assume that B isa weak bi-ideal of M. Let x,y e M. We consider four cases:

(1) xeB and yeB.

(2) xeB and y¢B.

(3) x¢B and yeB.

(4) x¢B and ye¢B.

Case (1):If xeB and yeB, then A(x)=s= A(y). Since B isaweak bi-ideal of M,
then x—yeB. Thus, A(x—y)=s=min{s,s,0.5}=min{A(x), A(y),0.5}.

Case (2): If xeB and y¢B, then A(x)=s and A(y)=t So,
min{A(x), A(y),0.5}=t Now, A(x—y)=s or t accordingas x—yeB or x—ygB. By
assumption, s>t, we have A(x-y)>min{A(X), A(y),0.5}. Similarly, we can prove case (3).

Case (4): If x,yeB, then A(X)=t=A(y). So, min{A(x), A(y),0.5}=t Next,
A(x—y)=s or t accordingas x—yeB or x—yg¢B. So, A(x—y)>min{A(x), A(y),0.5}.

Now let x,y,z e M. Then we have eight cases as follows.

(1) xeB,yeB and zeB.

(2) x¢B,yeB and zeB.

(3) xeB,ygB and zeB.

(4) xeB,yeB and z¢B.

(5) x¢B,ygB and zeB.

(6) xeB,y¢B and z¢B.

(7) x¢B,yeB and z¢B.

(8) x¢B,yeB and z¢B.

These cases can be proved by similar arguments as like the above cases. Hence,
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A(xyz) = min{A(X), A(Y), A(z),0.5}. Therefore A is an (g,&vq)-fuzzy weak bi-ideal of M.
Conversely, assume that A isan (&,&v q)-fuzzy weak bi-ideal of M. Let x,y,z < B be such
that A(X) = A(y)=A(z)=s Since A is an (&,¢&vQq)-fuzzy weak bi-ideal of M, we have
A(x—y) = min{A(x), A(Y),0.5}=s and A(xyz) = min{A(X), A(Y), A(z),0.5}=s So,
Xx—Y,Xyz € B. Hence B isaweak bi-ideal of M.

Theorem 3.13
A nonempty subset B of M is a weak bi-ideal of M if and only if the characteristic

function fgisan (&,&v Qq)-fuzzy weak bi-ideal of M.

Proof. Straightforward form Theorem 3.12.

Theorem 3.14
Let A be an (g,evq) - fuzzy weak bi-ideal of M, then the set

M, ={xeM,|A(x) = min{A(0),0.5}} is a weak bi-ideal of M.

Proof. Let A bean (&,&vQq)-fuzzy weak bi-ideal of M. Let x,yeM,. Then

A(x) = min{A(0),0.5}, A(y) ={A(0),0.5} and

A(x—y) = min{A(x), A(Y),0.5} = min{A(0), A(0),0.5} ={A(0),0.5}. So A(x-y)={A(0),0.5}.
Thus x—yeM,. Forevery x,y,zeM,, we have

A(xyz) = min{A(x), A(y), A(z),0.5} = min{A(0), A(0), A(0),0.5} ={A(0),0.5}. Thus xyzeM,.
Hence M, isan weak bi-ideal of M.

4. Homomorphism between (g, v q) -fuzzy weak bi-ideals of " near-rings
In this section, we characterize fuzzy weak bi-ideals using homomorphim.

Theorem 4.1
Let f:M —S be a homomorphism between I' near-rings M and S. If A is an

(e,&v q) -fuzzy weak bi-ideal of S, then f(A) isan (g, eV q)-fuzzy weak bi-ideal of M.
Proof. Let A bean (g &vq)-fuzzy weak bi-ideal of S. Let x,y,zeM and «,Bel’ Then

fHA)X-Y) = A(f(x-Y))
= A(f(x)=f(y))
> min{A(f (x)), A(f (y)),0.5}
= min{ f (A(X)), f “(A(y)),0.5}.

fEH(A(xyz) = AT (xy2))
=A(f () f(y)f(2))
> min{A(f (x)), A(f(y)), A(f(2)),0.5}
=min{f " (A(X)), f “(A(Y)), f *(A(2)),0.5}.
Therefore f'(A) isan (g,¢&v q)-fuzzy weak bi-ideal of M.

We now also state the converse of Theorem Error! Reference source not found. by
strengthening the conditionon f as follows.
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Theorem 4.2

Let f:M —S be an onto homomorphism of I"-near-rings M and S. Let A be an
(s,evQq) fuzzysubsetof S. If f'(A) isan (¢ &vq)-fuzzy weak bi-ideal of M, then A is
an (&,&vQq)-fuzzy weak bi-ideal of S.
Proof. Let x,y,zeS. Then f(a)=x,f(b)=y and f(c)=1z for some a,b,ce M. It follows
that

A(x—y) =A(f(a)-f(b))
= A(f(a-b))
= 7 (A)(a-b)
>min{f *(A)(a), f "(A)(b),0.5}
= min{A(f (a)), A(f (b)),0.5}
= min{A(x), A(y),0.5}.

And
A(xyz) = A(f(a)f(b)f(c))
= A(f (abc))
= f ' (A)(abc)
>min{f *(A)(a), f (A)(b), f *(A)(c),0.5}
= min{A(f (a)), A(f (b)), A(f (c)),0.5}
= min{A(x), A(y), A(z),0.5}.

Hence A isan (g,&vQq)-fuzzy weak bi-ideal of M.

Theorem 4.3
Let f:M — S be an onto near-ring homomorphism. If A isan (g,&v q)-fuzzy weak

bi-ideal of M, then f(A) isan (&,&v q)-fuzzy weak bi-ideal of S.
Proof. Let A bean (g &vQq)-fuzzy weak bi-ideal of M. Since
f(A)(X") = sup A(x), for x"eS andhence f(A) isnonempty.Let x',y'€S. Thenwe

f (x)=x'
have

{Pxe T (X —y)ofx-ylxe F7(x) and y e 7(y)}
and {xx 7 (xy)}2{ylxe f*(x) and ye f7(y)}
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f(AX'-y) = sup A(z)

f(z)=x"-y’
> sup  A(x-vy)
F (=X, T (y)=y’
> sup  min{A(x), A(y),0.5}
F0=X, T (y)=y'
= min{ sup A(x), sup A(Yy),0.5}
f(0=x f(y)=y'
= min{f (A)(x'), f (A)(y'),0.5}.
f(AXYZ) = sup AWw)
f (w)=x'ay'pz’
> sup A(xyz)
F)=x, T (y)=y'.f (2)=7'
> sup min{A(x), A(y), A(z),0.5}
f0=x, T (y)=y',f (2)=2'
= min{ sup A(x), sup A(Yy), sup A(z),0.5}
f()=x f(y)=y' f(2)=2
= min{f (A)(x'), f(A)(Y), T (A)(z'),0.5}.
Therefore f(A) isan (g,&vQq)-fuzzy weak bi-ideal of S.

5. Anti-homomorphism of (g,& v q) -fuzzy weak bi-ideal of T"-near-rings

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

Definition 5.1

Let M and S be T -near-rings. A map 6:M —S is called a ( I' -near-ring)
anti-hnomomorphism if (x+y) =6(y)+60(x) and (xay)=06(y)ad(x) for all x,yeM and
ael.

Theorem 5.2
Let f:M —S be an anti-homomorphism between I -near-rings M and S. If A is

an (g,&vq)-fuzzy weak bi-ideal of S, then f*(A) is an (s,&v q)-fuzzy weak bi-ideal of
M.
Proof. Let A bean (g,&vQq)-fuzzy weak bi-ideal of S. Let x,y,zeM and «,B I Then

FAA)(x=y) =A(f(x=y)
= A(T(y)- T(x)
> min{A(f (y)), A(f (x)),0.5}
= min{A(T (x)), A(f(y)),0.5}
= min{f *(A(x)), f "(A(y)),0.5}.

FH(A)(xaypz) = A(f (xayp2))
= A(f(D)af(y)pf(x)
>min{A(f(2)), A(f(y)), A(f(x)),0.5}
= min{A(f (x)), A(f (y)), A(f(2)),0.5}
=min{f (A(x)), f (A(y)), f *(A(z)),0.5}.
Therefore f'(A) isan (e,&v Q) - fuzzy weak bi-ideal of M.
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Theorem 5.3
Let f:M —S Dbe an onto I -near-rings anti-homomorphism. If A is an (g,&vQ)-

fuzzy weak bi-ideal of M, then f(A) isan (&,&vQ)- fuzzy weak bi-ideal of S.

Proof. Let A bean (g,&vq)-fuzzy weak bi-ideal of M. Since
f (A)(X) = sup (A(x)), for x'eS and hence f(A) is nonempty. Let x',y'eS and

f (x)=x'
a, B eT’. Then we have

{XIxe f (X -y} o{x-ylxe f7(x) and ye f7(y)}
and {x|xe f ' (xXy)}o{xay|xe f(x) and ye f*(y)}
fF(AX'-y) = sup {A(2)}

f(z2)=x'-y'

sup  {A(x-Y)}

f)=x,f(y)=y'

sup  min{A{(x), A(y),0.5}

f)=x"f(y)=y'

min{ sup {A(X)}, sup A(y)},0.5}.

f(x)=x f(y)=y'

= min{f (A)(x'), f (A)(y'),0.5}.

\

f(A(Xay'pz') = sup AW)
f(w)=x'ay'pz’'
> sup A(Xxaypz)
f(x)=x,f(y)=y' f(z)=2'
> sup min{A(x), A(y), A(z),0.5}

f0=x,f(V)=y f (2)=2'
=min{ sup A(x), sup A(y), sup A(z),0.5}
f(0=x ty=y' f(2)=2
= min{ f (A)(X), f(A)(Y), f(A)(z'),0.5}.
Therefore f(A) isan (g,&v q)-fuzzy weak bi-ideal of S.

Conclusion:

In this article, the generalized concept of fuzzy weak bi-ideal over a I' -near rings has been
established and the relation between the generalized fuzzy weak bi-ideals and generalized fuzzy
bi-ideals are discussed. Further Homomaorphic and (anti homomorphic) images and pre-images of
the weak bi-ideal over I'-near-ring has been studied.
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