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1.Introduction

A near-ring satisfies all the axioms of an associative ring expect for commutativity of addition and one
of the two distributive laws. After the introduction of fuzzy sets by Zadeh, there have been a number of
generalizations of this fundamental concept. Abou-Zaid [1] introduced fuzzy subnear-rings (ideal) and
studied some of their related properties in near-rings, see [5,6] for more work in this area. A new type of fuzzy
subgroup, the (g,evq)-fuzzy subgroup, was introduced in an earlier paper of Bhakat and Das [2] by

combining  belongingness" and  quasicoincidence " of fuzzy points and fuzzy sets. In fact (g,evqQ)

-fuzzy subgroup is an important generalization of ordinary fuzzy subgroup. It is now natural to investigate
similar type of generalization of the existing fuzzy subsystems with other algebraic structures, see [3,13,15].

The concept of bi-ideals was applied to near-rings in [11]. The idea of fuzzy ideals of near-rings was
first proposed by Kim and Jun [7] and they defined the concept of fuzzy R-subgroups of near-rings. Moreover,
Manikantan [8] introduced the notion of fuzzy bi-ideals of near-rings and discussed some of its properties.
Yong UK Cho et al. [14] introduced the concept of weak bi-ideals applied it to near-rings. Narayanan and
Manikantan [9] have discussed the idea of (&, vq)-fuzzy subnear-rings and (e,e vq)-fuzzy ideals which is
a generalization of fuzzy subnear-rings and fuzzy ideals.

In this paper, we discuss the new notion of generalized fuzzy ideals of near-rings such as (g,evq)
-fuzzy weak bi-ideals which is a generalization of fuzzy bi-ideals of near-rings and establish some properties
with examples.

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+z)=xy+xz, forall x,y,zeN.
We use word 'near-ring' to mean 'left near-ring'. We denote xy instead of x.y.Notethat x0=0 and
X(—y) =—xy butin general 0x=0 forsome xeN.
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Definition 2.2
Anideal | ofanear-ring N isasubsetof N such that
(4) (1,+) isanormal subgroup of (N,+),
(5) NI c1,
(6) (x+i)y—xy)el forany iel and x,yeN

Note that | is a left ideal of N if | satisfies (4) and (5), and | is a right ideal 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

(1) (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.

Defintion 2.4
Let N be a near-ring. Given two subsets A and B of N, the product AB={ab|aec AbeB}.

Also we define another operation '* on the class of subsets of N given by
A*B={a(a’'+b)—aa’'|a,a’€ A,b e B}.

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

Definition 2.6
A subgroup B of (N,+) issaid to be a weak bi-ideal of N if BBB c B.

Through out this paper, f, is the characteristic function of the subset | of N and the characteristic
function of N isdenoted by N, that means, N:N —[0,1] mapping every element of N to 1.

Definiton 2.7
A function A from a nonempty set N to the unit interval [0,1] is called a fuzzy subset of N. Let

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

Definition 2.8
Let « and A Dbe any two fuzzy subsets of N. Then unA, u A, u+ A, ut and u*A are fuzzy
subsets of N defined by: (zn A)(X) = min{z(x), 1(X)}.

(0 2)(x) = max{u(x), A(x)}.

sup{min{u(y), A(2)}} ifxisexpressibleasx=y +z,
(u+ 2)(x) = {

0 otherwise.

sup{min{u(y), A(z)}} ifxisexpressibleasx=yz,
(HA)(¥) = | =

otherwise.
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sup {min{u(y), A(2)}} ifxisexpressibleasx=(a+c)b—ab,
(u* A)(X) = { x=(are)b-ab
0 otherwise.

Definition 2.9
A fuzzy subgroup A of (N,+) issaid to be a fuzzy bi-ideal of N if ANANAN*A c A.

Definition 2.10
A fuzzy subset 4 of agroup G is said to be a fuzzy subgroup of G if Vx,yeG,
(i) A(xy) = min{A(x), A(y)},
(i) A(x7Y) = A(x).

Definitoin 2.11

A fuzzy subset A of anear-ring N is called a fuzzy N -subgroup of N if

(1) A isafuzzy subgroup of (N,+)

(2) A(xy) = A(y)

(3) A(xy)=>A(x), forall x,yeN.
A fuzzy subset with (1) and (2) is called a fuzzy left N -subgroup of N, whereas a fuzzy subset with (1) and
(3) is called a fuzzy right N -subgroup of N.

Definiton 2.12
Let A be a non-empty fuzzy subset of N. A isafuzzyideal of N, ifforall x,y,ie N and

(1) A(x—y)=min{A(x), A(y)}

(2) A(x)=A(y+x-Yy)

(3) A(xy) = A(x)

4) (A(x(y+1)—xy)=A(i)) forany x,y,ieN.

If A satisfies (1), (2) and (3), then it is called a fuzzy right ideal of N. If A satisfies (1), (2) and (4),
then it is called a fuzzy left ideal of N, If A is both fuzzy right as well as fuzzy left ideal of N, then A is
called a fuzzy ideal of N.

Definition 2.13
A fuzzy subset A ofagroup G issaidtobean (&,&vQ)-fuzzy subgroup of G iffor ?x,yeG

and t,r €(0,1],
(I) Xt’ yt € ﬂ’ - (Xy)min{t,r}gv qﬂ’!
(i) x eA=>x"eval

Definition 2.14
A fuzzy subset A of anear-ring N iscalled an (¢,&v q)-fuzzy two-sided N -subgroup of N if
(1) A isan (&,¢&vq)- fuzzy subgroup of (N,+),
(i) A(xy) = min{A(x),0.5}V x,y € N,
(i) A(xy) =2min{1(y),0.5}VvV x,y e N,
If A satisfies (i) and (ii), then A iscalled an (¢,&v q)-fuzzy left N -subgroup of N.

Definition 2.15
An (&,evQq) -fuzzy subgroup A of N is called an (&,&vq) -fuzzy bi-ideal of N if for all

aeN, A(a) = min{((ANA) ~ (AN * 1))(a), 0.5} and
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A(@) = min{(AN1)(a),0.5}, if N is zero symmetric.

Definition 2.16
A fuzzy subset A issaid to be an (g, v q) -fuzzy subnear-ring of N if V x,y e N.

(1) A(x+y)=min{A(x),A(y),0.5}, V X,y e N.
(i) A(=x) =min{A(x),0.5}, Vv x e N.
(iii) A(xy) = min{A(x),A(y),0.5}, V X,y € N.

Definition 2.17
A fuzzy subset of N isan (g,&vq)-fuzzyideal of N ifandonlyif V x,y,ieN,
(i) 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}.

3. (¢,evq) Fuzzy weak bi-ideals of near-rings

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

Definition 3.1
A fuzzy subgroup A4 of N is called (g,6vq) -fuzzy weak bi-ideal of N, if

A(xyz) > min{A(x), A(y), A(z),0.5}.

Example 3.2
Let N ={0,a,b,c} be a near-ring with two binary operations + and - is defined as follows:

T|T| OO |T
OO0 |2 (2O

O[T\ | O
O|0|O0|O|O

D IO|I0 |T|T
Ol |T|O O
DD DD

O T|o O]+
O|T| | OO

T|IO0 |0 (D

Let 2:N —[0,1] be afuzzy subset defined by 4(0)=0.7,4(a)=0.5=A(b) and A(d)=0.6. Then A is
a (&,&vq)-fuzzy weak bi-ideal of N, But not a fuzzy weak bi-ideal

Proposition 3.3

Let A be afuzzysubgroup of N. Then A isa (g,¢ Vv q)-fuzzy weak bi-ideal of N if and only if
min{A14(x),0.5) < A(x) Vxe N
Proof. Assume that A is a (¢,¢v Q) -fuzzy weak bi-ideal of N. Let X,y,z,¥,,¥, € N such that x=yz
and y=vy,Yy,. Then

min{(144)(x),0.5} =supmin{(A11)(y), A(z),0.5}

x=yz

=supmin{ sup min{(y,), A(y,)}, 4(2).0.5}

X=yz y=y Y,

=sup sup min{min{A(y,), A(y,)}, 4(z),0.5}

x=yzy=y, Y,
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= sup_min{A(y;), A(Y,), 4(2),0.5}

X:ylyZZ

isa (¢,&v q) —fuzzy weak bi —ideal of N,
A(Y,Y,2) = min{A(Y,), A(Y,), A(2),0.5} < sup A(Y,Y,z) ={A(X)}. If x can not be expressed

=y Y,

as x=yz, then {(144)(x),0.5}=0<A(x). In both cases {(111)(x),0.5} < A(x). Conversely, assume that
{(122)(x),0.5< A(x). For X',x,y,ze N, let x' besuchthat x'=xyz. Then
A(xyz) = A(x") = (A44)(X)
= sup min{(24)(p), A(q)}
X'=pq

= sup min{ sup min{A(p,), A(p,)}, A(a)}

X'=pq p=p, Py

= sup SUI% min{min{A(p,), 2(p,)},4(a)}
x=pap=p, P,

= sup_min{A(p,). A(p,), A(q)}

> min{A(x),1(y), A(2)}
>min{A(x),A(y),1(z),0.5}.
Hence A(xyz) > min{A(x),A(y),4(z),0.5}.

Lemma 3.4
Let « and A be (¢,&vQq)-fuzzy weak bi-ideals of N. Then the products x4 and Au are also
(¢,& v q) -fuzzy weak bi-ideals of N.

Proof. Let x4 and A bean (&,&vQ)-fuzzy weak bi-ideals of N. Then
() (x-y) = SUDbmin{u(a),ﬂ(b)}

x—y=al

2

sup min{u(a, —a,), A4(b, —b,),0.5}
X‘yzalbl_azb2<(a1_a2)(bl_b2)
> sup min{min{x(a,), x(a,), 0.5}, min{A(b,), A(b,),0.5},0.5}
= supmin{min{u(a,), A(b,)}, min{(a,), A(b,)},0.5}
= min{sup min{u(a,), A(b,)}, sup min{u(a,), A(b,)},0.5}
X=8 y=a My
= min{(uA)(x), (14)(y),0.5}.
Similarly we can prove (uA)(ud)(ud) < pld
Therefore ud is a (&,&v Q) -fuzzy weak bi-ideal of N. Similarly Au isa (¢,&vQq)-fuzzy weak
bi-ideal of N. The following theorem is a relation between (¢, v q) -fuzzy bi-ideals and (¢, ¢ v q) -fuzzy
weak bi-ideals of near-rings.

Theorem 3.5

Every (¢,&vQq)-fuzzy bi-ideal of N isa (g,¢&vq)-fuzzy weak bi-ideal of N.
Proof. Assume that A is a (g,&vq) -fuzzy bi-ideal of N. Then ANANAN=*AcA. We have
AAAANA and AAAc AN=*A. This implies that AAACANANAN=*=A < A. Therefore A4 is a
(¢,¢ v q) -fuzzy weak bi-ideal of N. W However the converse of Theorem 3.5, is not true in
general which is demonstrated in the following example.
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Example 3.6
Let N ={0,a,b,c} be a near-ring with two binary operations +" and - as defined as follows:
+ 0 a b c ' 0 a b ¢
0 0 0 0 0
0 0 a b C
a 0 0 0 0
a a 0 C b b 0 b
b b C 0 a c 0 : g c
c C b a 0

Let 2:N —[0,1] be afuzzy subset defined by 4(0)=0.8,4(a) =0.5,4(b) =0.2 and A(c)=0.7. Then A
isa (&,&vQq)-fuzzy weak bi-ideal of N. But A isnota (&,&v q)-fuzzy bi-ideal of N, since
min{(AN2)(b),(AN*2)(b)}=0.7 £ A(b).

Theorem 3.7

Every (&,&evq)-fuzzyideal of N isa (¢,&v q)-fuzzy weak bi-ideal of N.
Proof. We know that every fuzzy ideal of N is a fuzzy bi-ideal of N. By Theorem 3.14[8], since every
fuzzy ideal is (¢,&v q)-fuzzy ideal, that every (¢,&v q)-fuzzy ideal of N is (&, v q)-fuzzy bi-ideal of
N. By Theorem 3.5, every (g,&v Q) -fuzzy bi-ideal of N is a (&,&vq) -fuzzy weak bi-ideal of N.
Therefore A isa (&,&vQq)-fuzzy weak bi-ideal of N.

Theorem 3.8
Every fuzzy N -subgroup of N isa (&,¢&vq)-fuzzy weak bi-ideal of N.

Proof. We know that every fuzzy N -subgroup of N isa fuzzy bi-ideal of N By Theorem 3.11[8] and so
every (¢,&v q)-fuzzy N-subgroup is an (&, ¢ v q) -fuzzy bi-ideal of N . By Theorem 3.5, every (¢,6v Q)

-fuzzy bi-ideal of N is a (&,&v q)-fuzzy weak bi-ideal of N. Therefore A is a (¢,&v q) -fuzzy weak

bi-ideal of N.
The converse of the Theorem 3.7 and 3.8 are not true in general it is shown in the following Example.

Example 3.9
In Example 3.2, A4 is an (&,&Vv Q) -fuzzy weak bi-ideal of N. But A is not an (g,¢&v q) -fuzzy

ideal of N, because A(0c)=A(a)=0.5Z0.6=A4(c). Also A is not an (&,&vq)-fuzzy N -subgroup of
N, because A(0c)=A(a)=0.5*0.6=A4(c) and A(ca)=A(a)=0.5 ¥ 0.6 = A(c).

Example 3.10
In Example 3.6, 4 isa (&,& v q)-fuzzy weak bi-ideal of N. It can be easily verified that A isnota

(¢,evq)-fuzzy ideal of N, A is not a (¢,6vQq)-fuzzy N -subgroup of N and A is not a (¢,6vQ)
-fuzzy bi-ideal of N. Since

A(bc) = A(b) =0.2 ¥ {4(c),0.5}={0.7,0.5}= 0.5,

A(cb) = A(b) = 0.2 ¥ {4(c),0.5}={0.7,0.5}=0.5

Theorem 3.11
Let {4]ieQ} be family of (&,&v q)-fuzzy weak bi-ideals of a near-ring N. Then ﬂiegﬂ, is also

a (&,¢vq)-fuzzy weak bi-ideal of N, where Q isany index set.
Proof. Let {4lieQ} be a family of (&,&vq) -fuzzy weak bi-ideals of N. Let x,y,zeN and

2= Ve TheN, 200 =14 00 = (nfA)X) = inf 4, ().
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Ax=y) =inf{4(x-y)}
2inf min{4(x). 4(y),0.5}
= mininf 4, (x).inf (y). 0.5}
= min{m(x),m(y),O.S}
=min{A(x), A(y),0.5}.
And
Axy2)  =inf 4 (xy2)
=inf min{4(x). 4(y), 4(2),0.5}
= mininf 4, (x).inf4 (y).inf4(2),0.5}
= min{( V4 (9, [Va (9, Vi (2),0.5}
= min{A(x), A(y), A(z),0.5}.
Thus 1= ﬂiEQ{Jﬁ,O.S} isa (&,&vQq)-fuzzy weak bi-ideals of N .

Theorem 3.12
Let 4 bean (&,¢&vQq)-fuzzy subset of N. Then A isan (g,¢vq)-fuzzy weak bi-ideal of N if

andonly if A, isan (g,&evQq) weak bi-ideal of N, forall t<[0,0.5].

Proof. Assumethat A isan (&, v q)-fuzzy weak bi-ideal of N. Let t<[0,1] and X,y e A be such that
A(x)>t and A(y)=t. Then A(x—Yy)=min{A(x),A(y),0.5}>min{t,t}=t. Thus x—ye 4. Let
X,y,Z€ A besuchthat A(x)>t,A(y)>t and A(z)>t. This implies that

A(xyz) = min{A(x), A(y), A(2),0.5} > min{t,t,t} = t. Therefore xyz e A. Hence A, isaweak bi-ideal of N.
Conversely, assume that A, is a weak bi-ideal of N, forall t<[0,1]. Let x,y e N. Suppose

A(x—y) <min{A(x), 1(y),0.5}. Choose t suchthat A(x—y) <t <min{1(x),4(y),0.5}. This implies that
A(X)>t,A(y)>t and A(x—y)<t. Thenwe have X,ye A but x—ye 4 acontradiction. Thus
A(x—y) > min{A(x), A(y),0.5}. If possible let there exist X,y,ze N such that

A(xyz) < min{A(x), A(y), A(z),0.5}. Choose t suchthat A(xyz) <t <min{1(x), A(y),A(z),0.5}. Then
AX)>t,A(y) >t,A(z) >t and A(xyz) <t. So X,Yy,ze A but Xxyz ¢ A, which is a contradiction. Hence
A(xyz) = min{1(x), A(y), 4(2),0.5}. Therefore A isa (&,& v q)-fuzzy weak bi-ideal of N.

Theorem 3.13
Let B be a nonempty subset of N and A be an (s,6vq) fuzzy subset of N defined by
A(x) = {s x Btotherwise

for some xeN,s,t €[0,0.5] and s>t. Then B isaweak bi-ideal of N ifandonlyif 1 isa (s,6vQ)

-fuzzy weak bi-ideal of N.
Proof. Assume that B isaweak bi-ideal of N. Let x,y e N. We consider four cases:

(1) xeB and yeB.

(2) xeB and ye¢B.

(3) x¢B and yeB.

(4) x¢B and y¢B.

Case (1): If xeB and yeB, then A(x)=s=A(y). Since B is a weak bi-ideal of N, then
Xx—yeB. Thus, A(x—y)=s=min{s,s,0.5}=min{A(x), A(y),0.5}.
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Case (2): If xeB and y¢B, then A(x)=s and A(y)=t. So, min{i(x),A(y),0.5}=t. Now,
A(x—y)=s or t according as 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}=tA0.5. Next, A(x—y)=s
or t accordingas x—yeB or x—y¢B. So, A(x—y)=min{i(x),A(y),0.5}.

Now let x,y,z e N. We have the following eight cases.

(1) xeB,yeB and zeB.

(2) x¢B,yeB and zeB.

(3) xeB,yeB and zeB.

(4) xeB,yeB and z¢B.

(5) x¢B,yeB and zeB.

(6) xeB,ygB and z¢B.

(7) x¢B,yeB and z¢B.

(8) x¢B,ygB and z¢B.

These cases can be proved by arguments similar to the fuzzy cases above. Hence,

A(xyz) = min{A(x), A(y),A(2),0.5}. Therefore 1 isa (&,&v q)-fuzzy weak bi-ideal of N. Conversely,
assume that 4 isa (&,&Vv Q) -fuzzy weak bi-ideal of N. Let x,y,z e B be such that

A(X) = A(y) =A(z) =s Since A isa (&,&vQq)-fuzzy weak bi-ideal of N, we have

A(x—y) =min{A(x),A(y),0.5}=s and A(xyz) > min{i(x), A(y),A(2),0.5}=s. So, x—y,xyz e B. Hence
B is a weak bi-ideal of N.

Theorem 3.14
A nonempty subset B of N is aweak bi-ideal of N if and only if the characteristic function f,

isa (&,&vQq)-fuzzy weak bi-ideal of N.
Proof. Take s=0.5 and t=0 in Theorem 3.13, we get
fs(x) = {0.5x B Ootherwise.
It follows that B is a weak bi-ideal of N. Conversely, the characteristic function f; isa (¢,&v Q)
-fuzzy weak bi-ideal of R by Theorem 3.13.

Theorem 3.15

Let 1 bea (&,&vQ)-fuzzy weak bi-ideal of N, thentheset N, ={x e N|A(x) = min{4(0),0.5}}
is a weak bi-ideal of N.
Proof. Let A bea (&,&vQq)-fuzzy weak bi-ideal of N. Let X,y e N,. Then A(x) =min{1(0),0.5},
A(y) = min{4(0),0.5} and A(x-y)=min{A(x), A(y),0.5}=min{1(0), 1(0),0.5} = min{4(0),0.5}. So
A(x—y) =min{4(0),0.5}. Thus x—yeN,. Forevery X,y,ze N,, we have
A(xyz) = min{A(x), A(y), A(2),0.5} = min{1(0), 1(0), A(0),0.5} = min{4(0),0.5}. Thus xyze N,. Hence
N, is aweak bi-ideal of N.

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

Definition 4.1
[7] Let f be a mapping fromaset N toaset S. Let x and v Dbe fuzzy subsets of N and S,

respectively. Then f (), the image of x under f, isafuzzysubsetof S defined by
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f(u)(y)={ sup u(X)
xef2(Y)

fA-1(y) Ootherwise and the pre-image of v under f is a fuzzy subset of N defined by
f (v (x) =v(f(x)), forall xeN and f™*(y)={xeN|f(x)=y}

Definition 4.2
[7] Let N and S be near-rings. A map &:N —S is called a (near-ring) homomorphism if
O(x+y)=6(x)+6(y) and 6(xy)=0(x)6(y) forall x,yeN.

Theorem 4.3
Let f:N —S be an homomorphism between near-rings N and S. If A is a (g,&vQq) -fuzzy

weak bi-ideal of S, then f (1) isa (&, ¢ v q)-fuzzy weak bi-ideal of N.
Proof. Let A bean (&,¢&vQ)-fuzzy weak bi-ideal of S. Let x,y,zeN. Then

fHAx=y) =A(f(x-Y))
=A(f () - ()
> minfA( f (X)), A(f (v)),0.5}
= min{ f (2(x)), f *(A(y)),0.5}.

FEA0yz) = A(f (xy2))
=A(f(x) f(y)f(2)
>min{A(f (X)), A(f(y)),A(f(2)),0.5}
=min{f *(A(x)), f *(A(y)), f 7(4(2)),0.5}.
Therefore f (1) is an (g,&v q) -fuzzy weak bi-ideal of N. We now also state the converse of
Theorem 4.3, by strengthening the condition on f as follows.

Theorem 4.4
Let f:N — S beanonto homomorphism of near-rings N and S. Let A be a fuzzy subset of S.

If f7(A) isan (& &V q)-fuzzy weak bi-ideal of N, then A isan (s, v q)-fuzzy weak bi-ideal of S.
Proof. Let x,y,zeS. Then f(a)=x,f(b)=y and f(c)=z forsome a,b,ce N. It follows that
A(x=y) =A(f(a)-f (b))

=A(f(a-h))

= f(4)(a-b)

>min{f *(1)(a), f "(1)(b),0.5}

=min{A(f (a)),A(f(b)),0.5}

= min{A(x), 1(y),0.5}.

And
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A(xyz) = A(f(a)f(b)f(c))
= A(f (abc))
= f*(1)(abc)
>min{f *(1)(a), f *(1)(b), f *(1)(c),0.5}
=min{A(f (a)), A(f (b)), A(f(c)),0.5}
=min{A(x), A(y), 4(z),0.5}.

Hence A isa (¢,&vq)-fuzzy weak bi-ideal of N.

Theorem 4.5
Let f:N — S be an onto near-ring homomorphism. If A is a (¢,&v q)-fuzzy weak bi-ideal of

N, then f(1) isa (¢,&vq)-fuzzy weak bi-ideal of S.
Proof. Let A bea (&,&vQq)-fuzzy weak bi-ideal of N. Since
f(1)(X') = sup A(x), for xX'eS and hence f (1) isnonempty. Let x',y"eS. Then we have

f(x)=x'
{xxe FH(x =y {x-ylxe f(x) and ye f(y)}
and {xxe f *(xy)}a{xylxe f *(x) and ye f *(y)}
FAX'=y) = sup A(z)

f(2)=x-y’

> sup  A(X-vy)

f =X, f(y)=y'

> sup  min{A(x),4(y),0.5}

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

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

F(0=x )=y
= min{f (1)(x), f(4)(y"),0.5}.
F(AXYZ) = sup A(w)

f (w)=xy'z'

> sup A(xyz)

f)=x,f(y)=y', f(2)=7'

> sup min{A(x), A(y), 1(z),0.5}

fO)=x.f(y)=y' f(2)=2'

= min{ sup A(x), sup A(y), sup 4(z),0.5}

f(0=x )=y f(2)=2
= min{ f (2)(x), £(A)(Y), f(2)(z),0.5}.
Therefore f (1) isa (g, v q)-fuzzy weak bi-ideal of S.

Conclusion:
In this article the relation between (e, ¢ v q) -fuzzy weak bi-ideals and (&, ¢ v q) -fuzzy bi-ideals are

investigated. Further the homomorphic images and pre-images of (g,&v q) -fuzzy weak bi-ideals are
analyzed.
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