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Fuzzy sets were first introduced by Zadeh in 1965 which have a wide range of applications in various
fields of Engineering Sciences, Computer Science and Management Sciences. It is worth mentioning
here that for applications of fuzzy sets mostly associative algebraic structures are used such as in
2003, Mordeson, Malik and Kuroki discovered the applications of fuzzy semigroups in fuzzy coding,
fuzzy finite-state machines and fuzzy languages. Our aim in this paper is to apply fuzzy sets to non-
associative algebraic structures and to develop some new related properties. Specifically we have
characterized intra-regular Abel-Grassmann’s groupoids using generalized fuzzy bi-ideals.
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-fuzzy ideals.

INTRODUCTION

Fuzzy set theory and its applications in several branches
of Science are growing day by day. Since pacific models
of real world problems in various fields such as computer
science, artificial intelligence, operation research,
management science, control engineering, robotics,
expert systems and many others, may not be constructed
because we are unfortunately uncertain in many
occasions. For handling such difficulties, we need some
natural tools such as probability theory and theory of
fuzzy sets (Zadeh, 1965) which have already been
developed. Moreover fuzzy sets are closely connected
with some other soft computing models such as rough
sets, random sets and soft sets (Feng et al., 2010, 2011).
Associative algebraic structures are mostly used for
applications of fuzzy sets. Mordeson et al. (2003) have
discovered the vast field of fuzzy semigroups, where
theoretical exploration of fuzzy semi-groups and their
applications are used in fuzzy coding, fuzzy finite-state
machines and fuzzy languages. The use of fuzzification
in automata and formal language has widely been
explored. Moreover the complete I|-semi-groups have
wide range of applications in the theories of automata,
formal languages and programming. It is worth men-
tioning that some recent investigations of |-semigroups
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are closely connected with algebraic logic and non-
classical logics. In this paper we introduced a new class
of a non-associative algebraic structure (Abel-
Grassman's groupoid, AG-groupoid) namely intra-regular
AG-groupoid. An AG-groupoid is a mid structure between
a groupoid and a commutative semigroup. Mostly, it
works like a commutative semigroup for instance

a’b* =b*a?, for all a.b holds in a commutative semi-
group while this equation also holds for an AG-groupoid
with left identity. Moreover, if an AG-groupoid contains
left identity € , then ab = (ba)e for any subset {a,b} of

an AG-groupoid. Now our aim is to discover some logical
investigations for intra-regular AG-groupoids using the
new generalized concept of fuzzy sets.

FUZZY AG-GROUPOIDS

A groupoid is called an AG-groupoid if it satisfies the left
invertive law, that is, (ab)c = (cb)a . Every AG-groupoid

satisfies the medial law (ab)(cd) = (ac)(bd). It is

basically a non-associative algebraic structure in between
a groupoid and a commutative semigroup. It is important
to mention here that if an AG-groupoid contains identity
or even right identity, then it becomes a commutative
monoid. An AG-groupoid is not necessarily contains a left



identity and if it contains a left identity then it is unique

(Mushtaq and Yousuf, 1978). An AG-groupoid S with left
identity satisfies the paramedial law, that is,

(ab)(cd) = (db)(ca)and S =S*. Moreover S satisfies
the following law

a(bc)=b(ac), foralla,b,c,d e S. (1)

Let S be an AG-groupoid. By an AG-subgroupoid of S,
we means a non-empty subset A of S such that
A* C A . Anon-empty subset A of an AG-groupoid 3 is
called a left (right) ideal of S if SAc A (AS c A) and itis
called a two-sided ideal if it is both left and a right ideal of
S . A non-empty subset A of an AG-groupoid S is called
quasi-ideal of S if SO QS = QO . A non-empty subset
A of an AG-groupoid S is called a generalized bi-ideal of
S if (AS)Ac A and an AG-subgroupoid 4 of S is
called a bi-ideal of S if (AS)A < A . A non-empty subset

A of an AG-groupoid S is called an interior ideal of S if
(SA)Sc A .

If S is an AG-groupoid with left identity € then S = S*

and Sa={sa : se S} is both leftideal and bi ideal of .

The subsequently given definitions are available in
Mordeson et al. (2003).

A fuzzy subset f of an AG-groupoid S is called a fuzzy
AG-subgroupoid of S if f£(xy)> f(x)A f(y) forall X
ve S. Afuzzy subset f of an AG-groupoid S is called a
(righty ideal of S if fy) = f(y)
(f(xy)= f(x)) forall X | ye S. A fuzzy subset / of an

fuzzy left

AG-groupoid S is called a fuzzy two-sided ideal of S if it
is both a fuzzy left and a fuzzy right ideal of S.A fuzzy
subset / of an AG-groupoid S is called a fuzzy quasi-
ideal of Sif foSNSof c f.Afuzzy subset / of an

AG-groupoid S is called a fuzzy generalized bi-ideal of
Sif f((xa)y)= f(x)A f(y),foral X, a and ye S.
A fuzzy AG-subgroupoid / of an AG-groupoid S is called
a fuzzy bi-ideal of S if f((xa)y)= f(x) A f(y), for all
X, aand ye S. A fuzzy AG-subgroupoid / of an AG-

groupoid S is called a fuzzy interior ideal of S
if f((xa)y)= f(a),forallX,d and ye S.
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Let f and & be any two fuzzy subsets of an AG-groupoid
S, then the product f o g is defined by,

v 1f®) Age)}, if there exist b,ce S, such that a = be.
(fog)l@=y ox
0, otherwise.
The symbols f Mg and f U g will means the following
fuzzy subsets of S

(f Nng)(x)=min{ f(x), g(x)} = f(x) A g(x), forall x in S
and

(fug)x)=max{f(x), gx)}= f(x)v g(x), forall xin S.

Let / be a fuzzy subset of an AG-groupoid S and
te (0,1]. Then x, € f means f(x)=t; x:qf means
f)+t>1; xav Bf means x,af or x,ff ;where
o, B denotes any one of €, ¢ €vgq, €Aq.
xaABf means xaf and xfBf: xaf means
x,of does not holds.

Let / and & be any two fuzzy subsets of an AG-

groupoid S, then the product f o, g is defined by,

V{f(b)Ag(C)/\O.S} , if there exist b,ce § suchthat a=4.
(fo()j g)(a): ot
0, otherwise.

The following definitions for AG-groupoids are same as
for semigroups in Shabir et al. (2010).

Definition 1

A fuzzy subset § of an AG-groupoid S is called an
(€.€ vq) -fuzzy AG-subgroupoid of S if for all x,ye S
and t,r € (0,1] , it satisfies, x, € 0, y, € 0 implies that

(xy)min{t,r} € \/q5 ’

Definition 2

A fuzzy subset £ of S is called an (€,€ vq) -fuzzy left
(right) ideal of S if for all x,ye S and t,re (0,1] , it
satisfies, (yx) € vqo (x, €o

x, €d implies

implies (xy) € vq5).
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Definition 3

A fuzzy AG-subgroupoid / of an AG-groupoid S is called
an (€,€ vq) -fuzzy interior ideal of S if for all X,¥,2 €
S and ¢,r e (0,1] the following condition holds. v,ef
implies ((xy)z), € vgf .

Definition 4

A fuzzy subset f of an AG-groupoid S is called an
(€.€vq)
f(x)2min(f o C(x),Cs 0 f(x),0.5) , where Cs is

the fuzzy subset of S mapping every element of S on 1 .

-fuzzy quasi-ideal of S if it satisfies,

Definition 5

A fuzzy subset f of an AG-groupoid S is called an
(€,€ vq) -fuzzy generalized bi-ideal of S if x, € f and
z,€S implies ((xy)z)mm{t JEVaf . for al
x,y,z€ S and t,re (0,1] .

Definition 6

A fuzzy subset f of an AG-groupoid S is called an
(€, vq) -fuzzy bi-ideal of S if for all x,y,z€ S and
t,r € (0,1], the following conditions hold

()If x, e f and y, € S implies (xy)

min{t, r}

(i) If x, € f and z, € S implies ((xy)z)mm{t )
The proofs of the following four theorems are same as in
Shabir et al. (2010).

Theorem 1

Let & be a fuzzy subset of S . Then & isan (€,€ vq) -
fuzzy AG-subgroupoid of S if and only if

d(xy) 2 min{d(x),d(y),0.5} .
Theorem 2

A fuzzy subset § of an AG-groupoid S is called an
(€.€ vq) -fuzzy left (right) ideal of S if and only if

d(xy) 2 min{5(y),0.5}(d(xy) 2 min{F(x),0.5}) .

Theorem 3

A fuzzy subset / of an AG-groupoid S is an (€, vq) -

fuzzy interior ideal of S if and only if it satisfies the
following conditions.

(i) f (xy) =2 min{f (x), f (),0.5} forall x,ye S.
(i) f((xy)z)2min{f(y),0.5} forall x,y,z€S.

Theorem 4

Let / be a fuzzy subset of S . Then f is an (€,€ vq) -

fuzzy bi-ideal of S if and only if

(i) f(xy)=min{f (x), f(y),0.5} forall x,ye S,
(ii) ) £((xy)z) =2 min{ f (x), £ (2),0.5} for all

xX,y,Z€ S.

Here we begin with examples of AG-groupoids.

Example 1

Let us consider an AG-groupoid S ={1,2,3} in the
following multiplication table.

Clearly §
because 1.3#3.1 and (1.1).3#1.(1.3). Note that S

is non-commutative and non-associative,

has no left identity. Define a subset

F : § —>[0,1] as follows:

fuzzy

0.8 forx=1
F(x)=<10.7forx=2
0.6 forx=3

Then clearly F isan (e€,e vq) -fuzzy ideal of S .



Lemma 1

Intersection of two ideals of an AG-groupoid with left
identity is either empty or an ideal.

Proof

Itis easy.

Generalized Fuzzy bi-ideals of an intra-regular AG-
groupoid

An element @ of an AG-groupoid S is called intra-regular
if there exist x,ye S such that a =(xa’)y and S is

called intra-regular, if every element of S is intra-regular.
Example 2

Let S ={a,b,c,d,e}, and the binary operation " - " be

defined on S as follows:

1 2 3 4 5 6
112 1 1 1 1 1
21 1 1 1 1 1
311 1 5 6 3 4
411 1 4 5 6 3
511 1 3 4 5 6
6|1 1 6 3 4 5
Then clearly (S,) is an AG-groupoid. Also
1=2-1*)-3, 2=(2-2%)-1, 3=(4-3%)-4,
4=3-4*)-6, 5=(4-5)-6 and 6=(3-6)-4.

Therefore (S,-) is an intra-regular AG-groupoid. Define a
fuzzy subset f : S —[0,1] as follows:

09 forx=1

0.8 forx=2
_|0.8forx=3
TO=106 forx=4
0.5 forx=5
0.5forx=6

Then clearly / is an (€, vq) -fuzzy bi-ideal of S .
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Theorem 5

In an intra-regular AG-groupoid S with left identity the
following are equivalent.

(i) A fuzzy subset / of S is an (€, vq) -fuzzy right
ideal
(i) A fuzzy subset f of S is an (€,€ vq) -fuzzy left ideal

(iii) A fuzzy subset [ of S is an (e,€ vq) -fuzzy bi-ideal
(iv) A fuzzy subset / of S is an (e,e vq) -fuzzy interior
ideal

(v) A fuzzy subset / of S is an (€, vq) -fuzzy quasi-
ideal.

Proof

Itis easy.

Definition 7

Let / and & be fuzzy subsets of an AG-groupoid S . We
define the fuzzy subsets /0.5 , f A,s g and f o, g of

S as follows,
(1) fo5(a)=f(a)r05
(ii) (f Nos &)\ A

)(a)=(f rg)(a)r05 .
(if) (f00~5 8)(a)=(f°g)(a)/\0.5 ,forall ae § .

Definition 8

Let A be any subset of an AG-groupoid S , then the

characteristic function (C, ), is defined as,
05ifae A
C =
(€ (@) {O otherwise.

Lemma 2
The following properties hold in an AG-groupoid S-

(i) A is an AG-subgroupoid of S if and only if (C,),; is
an (€,€ vq) -fuzzy AG-subgroupoid of S .

(i) A is a left (right, two-sided) ideal of S if and only if
(C,)os isan (€, vq) -fuzzy left (right, two-sided) ideal

of S .



588 Int. J. Phys. Sci.

(iii) A is left (bi) ideal of an AG-groupoid S if and only if
(C,)ys is (€,€ vq) -fuzzy left (bi)-ideal.

(iv) For any non-empty subsets A and B of S,
Cyops Cs =(Cyp)s and C, Aoy Cp =(Cyrp)ps-

Proof

It is same as in Shabir et al. (2010).

Lemma 3
Every left ideal in an AG-groupoid with left identity is a bi-
ideal.

Proof

Let B any left ideal of an AG-groupoid $ with left identity
€ . Then using paramedial and medial laws, we get
(BS) B=(BS)(eB) <(BS)(SS) =(SS)(SB)=S(SB) =SB B.

Hence B is a bi-ideal.

Lemma 4

Every (€, vq) -fuzzy left ideal of an intra-regular AG-
groupoid with left identity is an (€, vg) -fuzzy bi-ideal
of S.

Proof

Let f be an (€, vq) -fuzzy left ideal of an intra-regular

AG-groupoid S with left identity. Now for @ X0 in S | we
have (ax)b=(bx)a . Then f((ax)b)= f(b)A0.5
and f((bx)a) = f(a) ~0.5. Combining both, we got

f(ax)b) = f(D) AOSA f(a)n05= f(a)A f(D)AOS

Theorem 6

For an AG-groupoid S with left identity, the following are
equivalent.

(i) S is intra-regular

(i) InJ =1J ,forall bi-ideals ! and J .

(i) fAgs8&=Ffo,s 8 , foral (e,€vg) -fuzzy bi-
ideals / and & .

(iv) fAys8&=Ffo,s8 , for al (e,evqg) -fuzzy

generalized bi-ideals / and & .

Proof

(i)= (iv) Let f and & be (€,€ vq) -fuzzy generalized
bi-ideals of an intra-regular AG-groupoid S with left
identity. Then by theorem 5, f and § become (€,€ vq)

-fuzzy ideals of S . For each @ in S there exist X,y in S
such that @ = (xa’)y . Now using (1) and left invertive
law, we get

a=(xa’)y = (x(aa))y = (a(xa))y = (y(xa))a. Then,
(fooAs g)(a) = \/{f(p)/\g(q) /\0'5}

a=pq

= v {f(30w)Ag(a) A0S}
a=(y(xa)a

> f(a) ng(a) NOS=f A5 g(a)

Therefore fo,, g2 f A,5 & . Moreover it is obvious to

see that fous 85 f Aos &-
f 0.5 g(a) = f Nos g(a)
(iv) = (iii) is obvious.
(iii) = (ii)

Let I and J be the bi-ideals of an AG-groupoid S with
left identity. Now by hypothesis and lemma 2, we get

(CIJ )0,5 (a) =(C; o5 CJ)(a) =(C; A5 CJ)(a)
=(Cins )5 (@) 20.5.

Hence

Thus IJ=1nNJ .
@) = @).

Since Sa is a bi-ideal of an AG-groupoid S with left

identity containing @ . Therefore using medial law,
paramedial law and (1) we get

ae San Sa=(Sa)Sa)=(SS)(aa) = (aa)(SS) =a’(SS)
=S(a’S) = (SS)(a’S) = (Sa*)(SS) = (Sa*)Ss.
Theorem 7

For an AG-groupoid S with left identity, the following are
equivalent,



(i) S is intra-regular

iy BNL=BL (BNLc BL) , for every bi-ideal B
and leftideal L .

(i) £ Aos 8= o5 & (f Ags &< f o5 &), where f

isany (€, vq) fuzzy bi-ideal, § is any (€,€ vq) fuzzy
left ideal.

(V) frgs 8=S°ps & (f Nos & < fogs g) , where
and & are any (€,€ vq) fuzzy bi-ideals.
V) fAus &=1°s & (f Nos & < fogs g) , where /

and & are any (€,€ vq) fuzzy generalized bi-ideals.

Proof

(i)= (v) . Letf and § be (€,€ vq) -fuzzy generalized
bi-ideals of S . Then by theorem 5, / and & become
(€,€ vq) -fuzzy ideals of S . Now for each @ in S | we
have a = (y(xa))a . Therefore;

(fe0s 8)(a)=/{f(p)Ag(q) A0S}

a=pq

> f(y(xa)) A g(a) ~0.5
> f(a)ng(a)A05=f Ay gla)

Thus foos82f Nos & and
foos 8= f nos & - Hence foisg(a)=f A5 gla).
(v) = (iv) and (iv) = (iii) are obvious.
(iii) = (ii) .

By hypothesis and lemma 2, we get

obviously

(C)os (a) =(Cy 25 CL)(a) =(Cy Nos CL)(a)
=(Cyrp) s (@) 205.

Thus BL=BNL .
(@) = @)
Obviously ae SanSa. Now using (ii), we get

ae SanSa=(SaySa)=Sa* =(Sa)S. Hence S is intra-regular.

Lemma5

If I is an ideal of an intra-regular AG-groupoid S with left
identity, then I =17 .
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Proof

Itis easy.

Theorem 8

For an intra-regular AG-groupoid S with left identity the
following statements are equivalent (Madad and Naveed,
2010);

i) A is a left ideal of S .

i) A is a right ideal of S .

iii) A is an ideal of S .

iv) A is a bi-ideal of S .

v) A is a generalized bi-ideal of S .
vi) A is an interior ideal of S .
vii) A is a quasi-ideal of S .

(
(
(
(
(
(
(vi

(vii) AS=A and SA=A .

Theorem 9

Let S be an AG-groupoid with left identity. Then the
following are equivalent;

(i) § is intra-regular.

(i) ANB=AB |, for every left ideal A and every bi-
ideal B of S .

(iiy AN B = AB , for every bi-ideal A and B of S .

(iv) AnB = AB , for every generalized bi-ideal A and
B of S .

Proof

(i) = (iv) Let A and B be generalized bi-ideals of S .

Then by theorem 8, A,B are ideals of S . It is easy to
see that ABC AN B . Now using lemma 5, we get
ANB=(ANB)* C AB .

(iv) = (iii) and (iii) = (ii) are obvious.

(@) = @)

It is same as the (ii) = (i) of Theorem 6.

Theorem 10

If S is an AG-groupoid with left identity. Then the
following are equivalent
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(i) S isintra-regular

(i) fAys &= fo,s 8 ,forevery (€,€ vq) -fuzzy left
ideal / and every (€,€ vq) -fuzzy bi-ideal & of S.

(iiiy fAys 8=Ffo,s & ,forevery (€,€ vgq) -fuzzy bi-
ideals / and & of S .

(iv) fAys8=fo,5s8 , for every (€,e vq) -fuzzy

generalized bi-ideals / and & of S .

Proof

(i) = (iv) Let f and & be (€, vq) -fuzzy generalized

bi-ideals of S . Then by theorem 5, / and & become
(€.€ vq) -fuzzy ideals of S . Now

fogs gla)=/ f(D)Ag(c)n0.5

a=bc

v (f(D)AO05)A(g(c)A0.5)A0.5

a=bc

v f(bc) A g(be) A 0.5

a=bc

fla)a g@)n0.5= f a5 g(a).

IN

Therefore f o, 8 < f Ays & - Also

(f °p5 &)a)= v/ {f(y(xa)) A g(a) A 0.5}

= v {fOGGa)Aga)~0.5)
a=a=(y(xa))a

> f(y(xa)) A g(a) ~0.5
> f(a)A g(a)~0.5

= f@) A g(a)nO0.5=(f ~ys g)(a)

Therefore Hence

Jfoos 82 f Nos &-
Joos 8=1Nos 8-

(iv) = (iii) and (iii) = (ii) are obvious.
(i) = ()

Let A be left and B be a bi-ideal of S . Then by lemma
2, Ca and Cs are (g,€ vq) -fuzzy leftand (€, vq) -
bi-ideals of S and by (i)
C, s Cp =Cpo,5 C, . Now using lemma 2, we get
(Carplos =Cu N5 Cp =C, 005 Cp =(Cpp)ys-

Therefore AN B = AB . Hence by theorem 9, S is
intra-regular.

fuzzy

Theorem 11

For an AG-groupoid with left identity, the following
conditions are equivalent.

(i) S is intra-regular.

(i) ANB < AB , for every bi-ideal A and left ideal B
of S .

(i) fAgs &< fo,s8 ,forevery (e,€ vg) -fuzzy bi-
ideal / and every (€,€ vq) -fuzzy leftideal & .

(iv) fAys 8< fo,s g ,forevery (€,€ vq) -fuzzy bi-
ideals / and & .

V) fAs8Sfo,s8 , for every (e,€ vq) -fuzzy

generalized bi-ideals / and & .

Proof

(i) = (iv) Letf and & be (e,e vq) -fuzzy generalized
bi-ideals of S. Then by Theorem 5, / and & become
(€. vq) -fuzzy ideals of S . Now since S is intra-
regular. Therefore for a€ S there exist ;¥ in S such
that a = (xa®)y which yields that a = (a(vu)(ax) . Then
(f s )@=\ Af (D) Ag@ A0S =/ {flabu) Agl@) A03}

a=pq a=(a(wuXax)

> f(aou) Ag(ax) NOS=f(a) Agla) AOS
=f(@AZa)AOS=(f A)5 8)@).

Thus foos 82 f A5 8 -
(v) = (iv) and (iv) = (iii) are obvious.
(iti) = (i)

Let A and B be bi and left ideals of S . Then by
Lemma 2, Ca and Cs are (e, vq) -fuzzy quasi and
(€,€ vq) -fuzzy left ideals of S and by (ii) , we get
(Cunplos =Cy N5 Cu SCyo55 Cp =(Cup)ps-

Therefore ANB C AB .

@)= @)

It is same as the (ii) = (i) of Theorem 6.

Theorem 12

For an AG-groupoid S with left identity, the following
conditions are equivalent.



(i) S is intra-regular.
(i) (f Nos 8)Ags h<(fogs 8)ogs B,
(e,€ vq) -fuzzy bi-ideals  , & and (e,e vq) -fuzzy

for all

left ideal 1 of S .

(ily  (f Aogs 8)Ags h<(foys &) ogsh , for all
(e,€ vq) -fuzzy bi-ideals f , & and 1 of S .
(iv) (fAps 8 Ags h<(foys8)ogsh , for all

(e,€ vq) -fuzzy generalized bi-ideals f , & and % of S .

Proof

(i)= (iv) Let f and & be (€,e vq) -fuzzy generalized

bi-ideals and /2 be an (€,e vq) -fuzzy left ideal of S .

Now using (1), left invertive law, paramedial and medial
laws, we get

a=(xa’)y=(x(aa))y =(a(xa))y = (y(xa)a
= (V) y)a = (y((xa* Yoy))a = ((xa* y(y))a = (xa )" )a
= (0@ x)a=(@ (y’x)x)a=(a(y’ D) a)a.

Then

((f o5 8)ogs @) = \/ (f oy5 8)NP) AN(q) AO.5

a=pq

T Y
a=((a(y"x))(ax))a

2(f 05 g)((a(yZX))(ax)) Ah(a)n0.5
= v florgld)ah(@r05

(a(y*x))ax)=cd
> f(a(y*x) A g(ax) Ah(a) AO.S
> f(a) A g(a) Ah(a) AO.5
:(fUAM gﬁh5hxa)

(f o0 g)((a(y2X))(aX)) Ah(a) AO.5

(iv) = (iii) and (iii) = (ii) are obvious.

@)= @)

Let f and & be (€,e vq) -fuzzy bi and (e, vq) -fuzzy
left ideals of S . Then

((Cs A5 ) Nos 8a) = (Cg A5 [ @) Agla) A0S
=C, (@) f(@) AO5 A g(a) ADS

=IAf@) A g(@) A0.5=f A5 gla)

Therefore ((Cg Ays [) Aos 8)=f Ays 8 - Also

Khan et al. 591

Cso05 f(@)=\/Cs(p)A f(q)AO.5

a=pq

= v (A f(a)n0.5

a=ea

= (@) A0S < f(a).

Thus Cio0, < f Now using (ii) , we get
(f Avs 9@ =((Cs A5 ) A5 XD SUC 05 1) 205 EXAD S f 05 8(a).

Therefore by Theorem 11, S is intra-regular.

Theorem 13

For an AG-groupoid with left identity, the following
conditions are equivalent;

(i) S is intra-regular.

(i) BALc LB , for every bi-ideal B and left ideal L of S .
(i) fAys 8§<go,s [ ,forevery (e,€ vgq) -fuzzy bi-
ideal / and every (€,€ vq) -fuzzy leftideal & .

(iv) fAys 8<go,s f . forevery (€,€ vg) -fuzzy bi-
ideals / and & .

(V) fAys8<go,s [ , for every (e,evq) -fuzzy

generalized bi-ideals / and & .

Proof

(i)= (v) Let f and & be (e, vq) -fuzzy generalized

bi-ideals of S . Then by Theorem 5, f and & become
(€.€ vq) -fuzzy ideals of S . Now

(8°ops @)=\ {8(P)A f(@ 05 =/ {g(y(xa) A f(a) ~0.5}

a=pq a=(y(xa))a

2 g(y(xa)) A f(a) A0O.5
=f(a)Agla) A0.5=(f rys 8)@).

Thus go,s f = f Ays & -
(v) = (iv) and (iv) = (iii) are obvious.
(iti) = (i)

Let B and L be bi and left ideals of S . Then by lemma
2, Ca and Cs are (€, vq) -fuzzy bi and (€,€ vq) -
fuzzy left ideals of S and by (i) , we get
(Cpnr)os =Cy Ags €L SCLogs Cp =(Cry)ys-

Therefore BNL C LB .
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(i) = (i)

It is same as the (ii) = (i) of Theorem 6.

Conclusions

In this paper, we have characterized intra-regular AG-
groupoids using both classical bi-ideals and generalized
fuzzy bi-ideals. In our future work, we will concentrate on

other type of (€,€ vq) -fuzzy ideals.
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