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1. INTRODUCTION

The notion of fuzzy sets and fuzzy logic was introduced by
Lotfi A.Zadeh in 1965. Fuzziness occurs when¢ the
knowledge is not precise. A Fuzzy set can be defined by
assigning to each individual of the universe under
consideration, a value of membership. Fuzzy theory is
associated with information theory and uncertainty. Fuzzy
ideals of rings were introduced by Ziu, and it has been
studied by several authors. Booleanflike semi“rings, were
introduced in roll by K.Venkatesawarlu, B.V.N. Murthy
and N.Amaranth during 2011 A Boolean like ring is a
commutative ring with unity ‘and is‘of characteristic 2. 1t is
clear that every Booleanring is a Boolean like rihg but not
conversely. The idea of “Intuitionistic Fuzzy Set (IFS)” was
first published by¢#Atanassov, as a generalization of the
notion of fuzzy set. In this paper;we introduce the concept
of On intuitighistic Fuzzy Bi-ldeals in Boolean like semi
rings.

Il. PRELIMINARIES

Definition : 2.1

A non empty set R with two binary operations ‘+’ and ‘.’ is
called a near-ring if

(R,*) is a group

(R,.) is a semigroup

X.(y+z) =Xy + Xz, vX,\y,ZzeR

Definition : 2.2

A system (R,+, .) a Boolean semi ring iff the following
properties hold

(R,+) is an additive(abelian)group(whose ‘zero’ will be
denoted by’0’)

(R,.) is a semigroup of idempotents in the sende aa=a, vae
R

a(b+c) = ab+ac &

abc =bac,vab,ceR

Definition: 2.3
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A non-empty set R together with two binary operations +
and. satisfying the following, conditions is called a Boolean
like'semi ring.

(R,+) Is an abelian group

(R¢) Is a'semigroup

a.(b+c)=ab+a.c,vabceR

ata=0,vaeR

ab(atb+ab) =ab,vabeR

Definition: 2.4

Let pibe afuzzy set defined on R. Then  is said to be a
fuzzy ideal of R if

M(x-y)/= min{p(x),u(y)}.for all X,yeR

p(ra) > p(a),for all r,aeR

p((r+a)s+rs) > pu(a), for all r,a,seR

Definition: 2.5

A subgroup B of (N,+) is said to be a bi-ideal of N if BNB
N ( BN ) * B < B. In case of zero symmetric near-ring a
subgroup B of ( N,+) is bi-ideal if BNB < B.

Definition: 2.6

Let p be a fuzzy set defined on R. Then p is said to be a
fuzzy bi-ideal of R if

H(x-y) = min {p(x),u(y)}.for all x,yeR

p(xyz) > min {{(X),u(y)},for all x,y,zeR

Definition: 2.7

A fuzzy set i in a Boolean like semi ring R is called an anti-
fuzzy left ( respectively right) ideal of M, if

M(X-y) < max { u(X),1(y)},for all x,yeR

p(ra) < p(a).forall r,aeR

w((r + a)s + rs) < p(a),for all r,a,seR

Definition: 2.8

Let X be a non-empty set. An intuitionistic fuzzy set (IFS)
A of X is defined by A = {( HA, vA )}, where pA : X —
[0,1] and vA : X — [0,1] with the condition 0 <
HA(X) + vA(x) < 1, for all x € X. The numbers HA(X) , vA(X)
€ [0,1] denote the degree of membership and non-
membership of x to lie in A respectively.

Definition: 2.9
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If 9 is a fuzzy set in f(M), then the fuzzy set p = §°fin M
(ie)., the fuzzy set defined by

MU(x) = 3 (f(x)) for all x in M is called the pre image of 9
under f.

Definition: 2.10

Let X be a non-empty set and let A = < yA, vA >and B =
< uB, vB > be IFS in X.Then,

AcBif pA<uBand vA >vB
A=BifAcBandBcA

Ac = <vA, pA >

ANB=(UAAMB,vAV vB)
AUB=(UAV uB, vA A uB).

3. MAIN RESULTS:

Definition: 3.1

An Intuitionistic fuzzy set A = < pA,vA > of M is called an
intuitionistic fuzzy bi-ideal of R if,

HA(X-y)={ pA(X)ApA(Y)}

PA (xyz) A (x(y+z)-x2))>{ pA (x)ApA(z)
}.VXyzeR

VA (X-y)<{vA(x)VvA(y)}

VA ((xyz)V(x(y+z)-xz))<{ vA(X)VvA(z)},
VXxyzeR

Lemma: 3.2

If B is a Bi-ideal of a Boolean like semi ring R, then for any
0<t,s<1,there exists an intuitionistic fuzzy bi-ideal C =
< uc,uc > of Rsuch that C<t, s> =B.

Proof:

Let C — [0, 1] be a function‘defined by
:{t,ifxeB &
O,igxéBB
_(s,ifye
UB_{l,inyB
Forallxe R &s,te[0,1]. Then,
C<t, s> =B is an intuitionistic fuzzy bi-ideal of R with
t+s < 1
Now,
Suppose that B is awbi-ideal of R. For all'x, y.€ B, such that
X —Y € B. We have,
HC (X -y ) =2t = pc (£ )A pc (y) }
v (x-y)<s={vc(x)Vuvc(y)}?}
Also, for all x,y,z € B we have,
( )}HC((XYZ)A(X(y+Z)—XZ))2 t={ uc(x)Anc
z
v ((xyz)V (x(y+zd)—-xz))<s= { vc(x)Vuc
(z)}

Thus, C<t, s> isan intuitionistic fuzzy bi-ideal of R.

Theorem: 3.3
Let R be a Boolean like semi ring & {Ai}ieA is a family of
intuitionistic fuzzy bi-ideals of R , then n Ai is an
intuitionistic fuzzy bi-ideals of R ,
where N Ai = { ApAi, V vAi}

ApAi (X) =inf { pAi (X) /ieA , XeR } &

V vAi (X) = sup { vAi (X) /ieV , xeR }
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Proof:

Let x,y,z €R.

Then we have,

i) ApAi (x-y) = inf { { HAI (x) A pAi (y) }/ieA | x,yeR
}

> {{ inf(pAi (x)) A inf(uAi (Y)) }/ieA, X,yeR }

= {{ inf(UAi (X)) / ieA , xeR } A { inf(uAi (y)) / ieA , yeR
}}

= {AHAI (x) AfApAI (Y)}

i) ApAi ((xyz) A X(y +2z)=xz)

= inf { { HAI (x) A pAi (2) } [ ieMn; X, z€R }

> {{ inf(pAi (X)) Ainf(LAi (2)) } [ ieA xzeR }

= {{ inf(AI (X)) / i€, xeR JA { inf(uAi (y)) ! ieA , yeR
1}

= APAI (X) A ApAi (2)}

iii) VovAi (x - y) = sup {0AiI (X) V vAi (y) i€V, X,yeR }
<{{sup (vAi (x)) V sup (vAiI (y))/ieV, x,yeR }

= {{sup (vAi (X)) / iV , xeR ;. V.Lsup (vAi (y))/ieV, yeR

}
= {V AIX) V V vAi (y) ¥

V). V vAi ((xyz) V' (X(y + z) —xz)) = sup { vAi (X) V vAi (2)
L€V, x,zeR }

<{{sup.( vAiI (X)) V sup (vAi (2)) / ieV , x,zeR }

= {{sup (WAI(X)) / i€V , xeR } V { sup (vAi (2)) / ieV , zeR

}

={V vAi (X) V V vAi (z) }

Hence, N Ai = {ApAI, V vAi } is an intuitionistic fuzzy bi-
ideal of R.

Theorem: 3.4

Let A be an intuitionistic fuzzy bi-ideal of Boolean like
semi ring R , then A’is also an intuitionistic fuzzy bi-ideal
of R.

Proof :
Letx,y,zeR
HA'(X-y)=1-pA(X-Y)
>1-{pA(x)ApA(Y)}
={{1-pA(x)} A{1-pA(Y)}}
={HA'(x) A pA'(Y) }

MA'((xyz) A (x (y+2)-x2))

= 1-PA ((xyz) A (x (y+2)-x2))
>1-{PA(x)AuA(2)}
={{1-WA(x)} A {1-pHA(2)}}
={HA' () A pA'(@) }

VA'(X-y)=1-vA (X-Yy)
<1-vA (x-y)
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={{1-vA(X)} V{1-vA(y)}}
={vA(x)VvA(y)}

VA ((xyz) V (x(y+2)-xz))

=1- vA((xyz)V (x(y+z)-—xz))
<1-{vAX)VVvA(2)}

={{1- YA} V{1-vA(2)}}

={vA"(X) VvA'(2) }

Thus, A’is also an intuitionistic fuzzy bi-ideal of
R.

Theorem : 3.5

Let R be an Boolean like semi ring. An IFS A of
R is an intuitionistic fuzzy bi-ideal of R iff the
level sets

U@EA;t)={xeR/pnx)>t} &LA;t)={xeR
/vA (x) <t} are a bi-ideals of R.

Proof :

Let A be an intuitionistic fuzzy bi-ideal of R.
Then

HA(X-y)={ pA(x)ApA(y)}.
Letx,yeU(HA ;1)

= ux)>t, p(y) >t

HA(X-y) 2 { pA(x)ApA(y) >t
=>X-yeU(UA ;1)

Also,

Let BA ((xyz) A (x(y+2) —x2)) > {UA (x)
APA(z)}

Let x,y,z € U(LASG

=S px) =t uy)=t, uz) >t

BA (YD) A(XGyY +2) —x2) 2 { A (x) A
HA(z)} >t

= (xyz) , (X(y + z) —xZ) eU(HA ; 1)

Thus,

U(HA; t) is a bi-ideal of R.

Also,

LetvA (X-y)<{vA(x)VvA(y)}

Let x ,yelL(vA ;1)

= vA (x) <t, DA (y) <t

. OA (X-y)S{vA(X)VVoA(y)} <t
=>X-yelL(A;t1)

Now,

LetvA ((xyz)V (X(y+2z)-xz))<{ vA(x)
VvA(z)}

Letx,y,z e L(vA ;1)
=>VAX)<t,vA(y)<t,vA(z) <t
LOA((xyz)V(x(y+z)-x2)<{ vA(xX)V
vA(z)} <t

= (xyz) , (X(y + z) — xz) € L(vA ; t)

Thus,

L(vA ; t) is a bi-ideal of R.

Conversely,
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If U(UA ; t) isa bi-ideal of R. Lett={ pA (x ) A
HA(Y)}

Then, x,y e U(MA ; 1)

=>X-yeU(uA;t)

SPA(X-y)>t
SHA(X-y)={pA(x)ApA(Y)}

If L(vA ; t) is a bi-ideal of R.
Lett={vA(X)VvA(y)}
Then, x,y e L(vA ;1)
=>X-Yel(vA ;1)

= 0A (X-y)st

=>vA (X-yv)<{vA(Xx)VUvA(y)}

Define t={pA (x) ApA(y )}

Then, x,y,z € U(UA ;)

= (xyz) , (x(¥ % 2= x2) e U(UA 1)
SUA((xyz)A(x(ytz)—xz))>t

=PA ((xyz) Alx (y+2)-x2))> { pA(x)A
MA(Z)}

Definet={vA(x)VvA(y)}

Then, x,y,z e L(vA'; )

= (xyz) , (X(y+72z) —xz) e L(vA ; 1)
>vA((xXyz2)V (x(y+z)-xz)) <t
=>vA((xyz) V(x(y+z)-xz))<{ vA(Xx)V
vA(z)}

Hence, Ais/an intuitionistic fuzzy bi-ideal of R.

Theorem : 3.6

If Aris an intuitionistic fuzzy bi-ideal of Boolean like semi
ring R, then the Boolean like semi ring homomaorphic pre-
image of a intuitionistic fuzzy bi-ideal is again a
intuitionistic fuzzy bi-ideal.

Proof :
Let f: R — R’ be a Boolean like semi ring homomorphism
and A be IFS on R’. Then the pre-image of p under f,
denoted by f-1(A) is defined by,

f-1(A () = pA(f()) &

f-1(vA(X)) = vA(f(x)) , VxeR

F-1(MA (X -y)) = HA(f(X - Y))
= HA(f(x) - f(y))

> {LA(f (x)) A pA(F (V))}

= f-1(MA (x)) A T-1(HA (Y))

f-1(MA ((xyz) A (x(y+2)-x2))
= PA (f(xyz) A (x (y+2)—x2))
= PA (fxyz) A (RO x (y +2) —x2))
> (A(f (x)) A nA(f (2))}

= f-1(HA (x) A T-1(HA (2))

f-1(vA(x - y)) = vA (f(x - y))
= vA (f(x) - (y))
< {vA(f(x)) V vA(f(y)) }
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= f-1(vAX)) V f -1( vA(Y))
f-1((vA(xyz) V (X(y + 2) —x2)))
= vA (f((xyz) V (x(y + 2) — x2)))
= vA ((f(xyz)) V (f(x(y + 2) - x2)))
< {vA(f(x)) V vA(f(2)) }
=f-1(vAX)) V f-1( vA(2))
Hence, f -1(A) is an intuitionistic fuzzy bi-ideal of R.
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