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1. Introduction
The notion of intuitionistic fuzzy set (IFS) wastrimduced by Atanassov [2] as a
generalization of notion of fuzzy sets. The conadptear-rings was introduced by Pilz
[9]and that of quasi-ideal in near ring was introgild by Yakabe [12]. The notion of bi-
ideals was introduced by Chelvam and Ganesan [4].

In this paper we study the intuitionistic fuzzifican of the notion of bi-ideals in
near-rings. We give characterizations of intuitiiai fuzzy bi-ideals in near-rings.
A near-ring is a non empty set N with two binary operations afd “.” such that

® (N,+) is a group not necessarily abelian

(i) (N, .) is a semi group

(i) (x+y)z=xz+yz, forallx,y, zEN.

Precisely speaking it is a right near-ring becatsatisfies the right distributive law.
If the condition (iii) is replace bg(x +y ) = z.x + z.yor allx , y , ZEN, then it is called
left near- ring. We denotey instead oi.y. A near-ring N is calledero symmetric if x.0
=0 for allx €N.

Given two subsets A and B of bMhe product AB is defined as

AB = {ablasA, beB}
A subgroup S of (N, +) is callddft (right) N-subgroup of N if NS= S (SN=S). A
subgroup M of (N, +) is calledubnear-ring of N if MM = M. A subnear-ring M is
calledinvariant in N if MN = NM < M.
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2. Preliminaries
Definition 2.1. Anideal of a near-ring N is a subset | of N such that
M (1, +)is normal subgroup of (N, +)
(i) IN <1
(i) y(x+i)—-y<l forallx,yEN andi€|
Note that | is right ideal of N if | satisfies @nd (ii), and | is left ideal of N if | satisfies
(i) and (iii).

Definition 2.2. A subgroup Q of N is calledquasi-ideal of N if QNAINQrN*QZ=Q.
Definition 2.3. A subgroup B of N is calledlai-ideal of N if BNBr(BN)*B cB.

Definition 2.4. Let X be a non-empty set. A mappipgX— [0, 1] is a fuzzy set in X
The complement qf, denoted by, is thefuzzy set in X given byu‘(x) = 1 - u(x) for all

x eX. For any I€ X, y;denote the characteristic function of |

Definition 2.5. For any fuzzy set in X andr <0, 1], we define two sets, Ui(r) ={xeX

| 4(x) >} and L, r) = {x e X |u(X) <r}, which are called anpper and lower r-level cut
of u respectively and can be used to the charactenizafic.

Definition 2.6. A fuzzy setu in N is afuzzy subnear-ring of N if for all x, yeN,

() w(x=y)=min{u(x), ()} and
(i) () = mingu(9), ()}

Definition 2.7. A fuzzy setu in N is afuzzy bi-ideal of N if for all x, yeN,
() u(x=y)=minfu(x), x(y)} and
(i)  u(xy?d =min{u(X), w(2)} for all x, y, zeN.

3. Intuitionistic fuzzy setsand bi-ideals
Definition 3.1. An intuitionistic fuzzy set A in a non-empty set X is an object having the

formA={(X, ua(X), va(X))| X eX }, where the functiongws:X— [0,1] andvaX — [0,
1]denote the degree of membership and the degreersfnembership of each element

xeX to the set Arespectively, and 8 ua(X) +va(x) <1 for all x eX.
For the sake of simplicity, we shall use the sym®del (ua, va) for the intuitionistic fuzzy

set A ={(X, ua(¥), va(¥))IxeX}.

Definition 3.2 An intuitionistic fuzzy set A =, va) Of a group (G, +) is said to be an
intuitionistic fuzzy subgroup of G if for all x,yeG

(') ua(X +y) = minfua(x), ua(y)}
(i))  ua(-¥) =pa(®)
(iii) va(x +y) <maxa(X), vay)}
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(V) va(-¥) =va(X)
Equivalentlyua(x - ¥) = min{ua(X), #a(y)} andva(x - y) <max{va(x), va(y)} for all x,ye G.
Let A = (ua, va) and B = [, vg) be two intuitionistic fuzzy subset of a near-rilgWe
define the product of A and B as AB s ,vas ). If SS N, then, we define the
characteristic functiogy; on N is defined as
_( (,0)ifxesSs
Xs(%) = {(0,1) ifx € N\S
The characteristic function on Njg andy, (X) = (1, 0) for allx e N

Definition 3.3. Let A be an intuitionistic fuzzy set of a universet X. Then(a,f)-cut of
A is a crisp set {5 (A) of the intuitionistic fuzzy set A is given b, s(A)={x:x €X
such thata(x) > o, va(X) <} wherea,Be[0,1] with o+ < 1.

Definition 3.4. An intuitionistic fuzzy set A =(x, va) in N is anintuitionistic fuzzy
subnear-ring of N if for all x, ye N,

(v) (X = ¥) 2 Minfua(x), ua(y)}
(Vi) 4ea(xY) > Minfua(x), 1a(¥)}
(Vi) Va(x = y) < maxfra(x), va(y)}
(viil) va(xy) < maxiya(), Va(Y)):

Definition 3.5. An intuitionistic fuzzy set A =i(s, v») in N is anintuitionistic fuzzy bi-
ideal of N if for all X, y, neN,

() Al = y) = minfua(x), ua(y)}
(i) pa(xny) = min{ua(X), ua(y)}
(i) va(x—y) < maxpa(x), va(y)}
(iv)  va(xny) < maxiva(x), va(y)}-

Theorem 3.6. If A and B be two IFBI's of a near-ring N, then®B is IFBI of near-
ring N.
Proof. Let A= (ua,va) and B = (1g,vs) be two IFBI's of a nearing N. Let X, JA n B be
any element.
Thenpa,g(X-y) = Min{pa(X-y) , Ha(X-y)}
2Min{ Min{ ta(x), Ha(y)}, Min{ps(X), Us(y)}}
= Min{Min{ pa(x), Us(xX)}, Min{ La(y), He(y)}}
= Min{pane(X) , Hans(Y)}
Thuspane(X-y) ZMin{ tass(X) , Hans(Y)}
Similarly, we can show thatva.g(X-y) <Max{va.s(X) , Vans(¥)}
Next, let x, yd A n B and nON be any element, then
Hang (xny) = Min{pa(xny) , He(xny)}
= Min{ Min{pa(x), Ha(y)}, Min{ps(x), ua(Y)}}
= Min{ Min{ua(x), Ha(X)}, Min{ pa(y), Ha(y)}}
= Min {uane (X) , Hane (Y)}
Thus  pans (xny) = Min { Hans (X) , Hans (Y)}
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Similarly, we can show thaba.g (Xny) £ Max{Vvane (X) ,Vans (Y)}
Hence An B is IFBI of ring N.

Corollary 3.7. Intersection of an arbitrary family of IFBI's of reear-ring N is again a
IFBI of N.

Theorem 3.8. Let A be IFLI and B be IFRI of a near-ring N, th&m B is IFBI of near-
ring N.
Proof. Let A= (ua,va) and B = (1g,vs) be two IFBI's of a near-ring N.
Let x, yO A n B be any element. Then
Hang(X-y) = Min{pa(X-y) , Ha(X-y)}
2 Min{ Min{pa(x), Ha(y)}, Min{ug(x), Us(y)}}
= Min{Min{ pa(x), ug(x)}, Min{ pa(y), bs(y)}}
= Min{Hans(X) , Hans(¥)}
Thuspane(x-y) 2Min{ pane(X) , Hans(y)}
Similarly, we can show that va.s(X-y) <sMax{Vans(X) , Vane(¥)}
Further, let x, 1 A n B and 1 N, then

Hang (xny) = Min{pa(xny) , Hs(xny)} (1)
But pa(xny) = pa((xn)y)= pay) andus(xny)= ps(x(ny)) = ps(x) implies that

Min{ pa(xny) , pe(xny)}= Min{ pa(y) , He(X)} 2
AsAn BOAand An B OB . Sopans(Y) < Ma(y) andpans(X) < ps(X)
= Min{ Ha(y) , He(X)}= Min{ pans(y), Hans(X)} 3)

From (1), (2) and (3), we geftans (xny) 2Min{ pans(y), Hans(X)}
Similarly, we can show thata,g (Xny) £ Max{vans(y), Vars(X)}
Hence An B is IFBI of ring N.

Theorem 3.9. Let A be IFS of a near-ring N, then A is IFBI ofilNC, g(A) is bi-ideal of
N, for all o, O[0,1] witha + 3 < 1, whereua(0) = a andva(0) <3

Proof: Let A be IFBI of a near-ring N. Then by definitiofi (o, ) —cut of A, we have
Cop (A)={xON:pa(¥) 20 ,va(x) <B}

Sincepa(0)=a, va(0)<p = Cep(A) 20 .

Let x, yO Cup (A) be any elements, then

Ha(X) = 0 ua(y) Za, Va(X) <B., va(y) <B

= Min {{a(X) ,Ha(y)} 2 aand Max fa(x), va(y)} <P

Now pa(x-y) = Min { pa(x) , Ha(y)} 2 a and va(x-y) < Max{va(X),

va(y)} <B

Next, let x, y{I Cyg (A) andnCIN be any element. Then

Ha(xny) = Min{pa(X), Ha(Y)} = a andva(xny) = Max{pa(x),1a(y)} <B
=xnyl Gy (A). Hence Gg (A) is bi-ideal of N.

Theorem 3.10. If every hi-ideal of a near-ring N is a ideal of tden every IFBI of N is
IFI of N.
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Proof. Let A be IFBI of N. Then by theorem (3.9),£A) be bi-ideal of N, for all,
B 0[0,1] with o+ < 1, which implies that &;(A) be ideal of N, for alk, O [0,1]
with a+B< 1 and Ais IFI of N.
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