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Abstract

Generalizing the concept of fuzzy bi ideals of near rings, the notion of
intuitionistic fuzzy bi ideals of near rings is introduced. We also characterize
and investigate some related properties of intuitionistic fuzzy bi ideals of near
rings.
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1. INTRODUCTION

After introducing the notion of fuzzy set by Zadeh [16] in 1965, the fuzzy set
theory has been used for many applications in the field of mathematics and
somewhere else. Rosenfeld [13] introduced fuzzy subgroups and gave some of its
properties. Liu [9] has studied fuzzy ideals of a ring and many researchers [6, 7, 8,
11] are engaged in extending the concept. The notion of near ring was introduced
by Pilz [12] in 1977 and that of quasi-ideal in near ring was introduced by Yakabe
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[15]. In 1991, Abou-Zaid [1] introduced the idea of fuzzy subnear rings and ideals
in near rings.

Furthermore, Chelvam and Ganeasan [3] introduced the concept of bi ideals
in near rings. Manikantan [10] introduced the idea of fuzzy bi ideals of near
rings and discussed some of its properties. The idea of intuitionistic fuzzy set
(IFS) was initiated by Atanassov [2] as a generalization of the idea of fuzzy set.
Young Bae Jun [5] proposed the idea of intuitionistic fuzzy bi-ideals of ordered
semigroups. In 2004, Zhan Jianming and Ma Xueling [4] introduced the notion
of intuitionistic fuzzy ideals of near rings. The notion of intuitionistic fuzzy
ideal of near rings was introduced by Sharma [14]. In this paper, we study the
intuitionistic fuzzification of the notion of bi ideals in near rings. We give some
characterizations of intuitionistic fuzzy bi ideals in near rings.

2. PRELIMINARIES

Definition 2.1. A non-empty set N with two binary operations "+” and ”.” is
called a near ring if it satisfies the following axioms:

(i) (N, +) is a group.
(i1) (N, .) is a semigroup.
(iii) z.(y +2) =x.y+ x.z for all z,y,z € N.
We will use the word ”"near ring” to mean ”left near ring”. We denote xy

instead of z.y.

Definition 2.2. An ideal of a near ring N is a subset £ of N such that

1. (£, +) is normal subgroup of (N,+).
2. NLC L.
3. (r+a)y—axyeLforallz,yeNanda € L

Note that £ is a left ideal of N if £ satisfies (1) and (2), and L is right ideal of N
if £ satisfies (1) and (3).

Definition 2.3. Let W be a semigroup of a near ring N. Then W is called a bi
ideal of N if WNW N (WN)*W C W.

Definition 2.4. Let X be a non-empty set. A mapping ¢ : X — [0,1] is a fuzzy
set in X. The complement of 1, denoted by ¢, is the fuzzy set in X given by
Y(x) =1—19¢(z) for all x € X.

Definition 2.5. A fuzzy set ¥ in N is a fuzzy subnear ring of N if for all z,y € N.
L ¢p(z —y) = min{y(z),¢(y)} and
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2. ¢(xy) = min{yp(z), ¥ (y)}-
Definition 2.6. A fuzzy set ¢ in N is a fuzzy bi ideal of N if for all x,y € N.

L ¢z —y) > min{¢(z), ¢ (y)} and
2. Y(zyz) > min{y(x),¥(2)} for all z,y,z € N.

3. INTuITIONISTIC FUZZY BI IDEALS OF NEAR RINGS

In this section, we introduce the notion of intuitionistic fuzzy bi ideals of near
rings and discuss some of its properties.

Definition 3.1. An intuitionistic fuzzy set A in a non-empty set X is an object
having the form A = {(z,v4(z), xa(z))|z € X'}, where the functions ¢4 : X —
[0,1] and x4 : X — [0,1] indicate the degree of membership and the degree
of non-membership of each element x € X to the set A, respectively, and 0 <
Ya(x) + xa(z) <1lforall z € X.

We will use the symbol A = (¢4, x4) to mean the intuitionistic fuzzy set
A= {z,9a(2), xa (@)l € X},

Definition 3.2. An intuitionistic fuzzy set A = (¢4, x4)in N is an intuitionistic
fuzzy subnear ring of N if for all z,y € N.

- a(z —y) > min{ya(z), Yaly)}
- Ya(zy) > min{tpa(z),Ya(y)}

- xalr —y) <max{xa(x),xa(y)}
- xa(zy) < max{xa(z), xa(y)}-

=W N

Definition 3.3. An intuitionistic fuzzy set A = (¢4, x4) in N is an intuitionistic
fuzzy bi ideal of N if for all z,y, z € N.

Alr —y) > min{ya(z),vYa(y)}
A(zyz) > min{ya(z),a(z)}
Al —y) <max{xa(z),xa(y)}
Alzyz) < max{xa(x), xa(2)}

= =

>

= W N =
>

Definition 3.4. Let A; = (¢4,, x4,) be an intuitionistic fuzzy bi ideals of near
rings N; for i = 1,2, 3,...,n. Then the intuitionistic fuzzy direct product of A; is
a function

(Va, X a, X - Xa,): Ny x Ny x -+ x N, = [0,1],
(XA; X XAy X o X XA,) Ny x Ny x -+ x N, = [0, 1],



180 K. DHILIPKUMAR AND M. RAMACHANDRAN

defined by

(7/1141 X ¢A2 X X wAn)(wlvw% oo 7wn) = min{¢A1(x1)7¢A2(w2)7 v 7¢An(xn)}
(XAl X X As X X XAn)(fL'l,fL'Q, cee 7wn) - maX{XAl((L'l),XA2(.Z'2), ... 7XAn(xn)}

Theorem 3.1. Let A = (Y4, xa) be an intuitionistic fuzzy bi ideal of regular

near ring N. Then, every A = (Y4, x4) is an intuitionistic fuzzy subnear ring
of N.

Proof. Let A = (14, x4) be an intuitionistic fuzzy bi ideal of N and s,t € N.
Since N is regular, there exist € N such that s=sxs. Then

wa(st) = << sws)t

Thus A = (104, x4) is an intuitionistic fuzzy subnear ring of N. [

Proposition 3.2. Let A = (Ya,xa) be an intuitionistic fuzzy bi ideal in a

strongly regular near ring N. Then a(x) = Ya(2?) and xa(z) = xa(z?) for
all x € N.

Proof. Let A = (14,x4) be an intuitionistic fuzzy bi ideal of N and x € N.
Since, N is a strongly regular, there exist y € N such that z = 2?y2?. Then

Pa(z) = Ya(z’ya®)
> min{4(2?), Ya(z?)}
= a(z?)
> min{ya(z), Ya(z)}
= Ya(x)and

xa(z) = xa(z®yz?)
< max{xa(z?), xa(z*)}
= xa(z?)
< max{xa(z), xa(z)}
= xa(z).

Hence ¢4(z) = va(2?) and xa(z) = xa(a?). u
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Theorem 3.3. Let A = (Ya,xa) be an intuitionistic fuzzy bi ideal of N, then
the set Nog = {x € N/A(z) = A(0)} is an intuitionistic fuzzy bi ideal of N.

Proof. Let A = (¥4, x4) be an intuitionistic fuzzy bi ideal of N and z,y € N,
then A(z) = A(0) and A(y) = A(0). Suppose z,y,z € Ny. Then

Ya(x) =va(y) =va(z) =1a(0) and
xa(z) = xa(y) = xa(z) = xa(0).

Since 14 is a fuzzy bi ideal of N,

Ya(z —y) > min{va(z),va(y)}
> min{14(0),94(0)} = ¥4(0).

Since x4 is a fuzzy bi ideal of N,

xa(z —y) < max{xa(z),xa(y)}
< max{xa(0),x4(0)} = xa(0).

Thus z — y € Ny.

Ya(zyz) > min{a(z),Pa(2)}
> min{¢4(0),94(0)} = ¥4(0) and
xa(zyz) < max{xa(z), xa(2)}
< max{x(0), x4(0)} = xa(0).
Thus xyz € N4. Therefore, N4 is an intuitionistic fuzzy bi ideal of N. [ ]

Theorem 3.4. Let A; = (1a,,x4,) be an intuitionistic fuzzy bi ideals of near
rings N;, then their direct product is also an intuitionistic fuzzy bi ideal of near
Ing.

Proof. Let A; = (v4,,x4,) be an intuitionistic fuzzy bi ideals of near rings N;
fori=1,2,...,n.

Let x = (x1,22,...,2n), y = (Y1,Y2,---,Yn) and z = (21, 29,...,2,) € Ny X
Ny x --- x N,,.

Ya,(x—y) =Ya, (@1, 22, .., 20) — (Y1, Y2, -+ Yn))
=Y, (T1 — Y1, 02 — Y2, T — Yn)
= min{wAl (xl - yl),wAz (x2 - y2)7 cee 7¢An(xn - yn)}
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> min{min{a, (1), ¥4, (y1)}, min{pa, (z2), ¥4, (y2)}, - - -,
min{y 4, (zn), ¥4, (yn) }}
> min{min{ty4, (1), Y4, (22), ..., ¥4, (zn) }, min{ha, (Y1), ¥, (y2),
A, (yn) }}
=min{(Ya, X Ya, X -+ X4, )(x1,T2,...,Tn),
(Yay X Pay X XA, )(y1,y2,- -+, Yn)}
Ya,(z —y) > min{ya,(2), ¥4, (y) tand

x4, (T —y) = xa,((@1, 22, ., 20) — (Y1,92,- -+, Yn))
= XAi(xl — Y1, T2 — Y2, Tpn — Z/n)
= max{xA, (1 — Y1), X4, (T2 — ¥2), - -, XA, (Tn — Yn)}
< max{max{x 4, (z1), x4, (y1) }, max{x ., (22), X4, (¥2) }, - - -,
max{Xa,(Zn); XA, (Yn)}}
< max{max{xa, (z1), X4, (T2), - - -, X4, (¥n) }, max{xa, (y1), X4, (¥2),
e XA (Un) )
= max{(xa; X XA, X "+ X xa,)(@1,T2,...,Zyn),
(XAy X XAy X X XA,) (Y15 Y255 Yn) }
xa; (7 —y) < max{xa,(z), xa,(v)}

Ya,(ryz) = va,((x1, 22, ., T0) (Y1, Y2, - - Un) (21, 225 - - -5 Z0))
= Ya, (T1Y121, T2Y222, - - -, TnYnZn)
= min{ea, (T1y121), P, (T2y222), - - -, YA, (TnYnzn) }
> wmin{min{ia, (21), Y4, (21)}, min{, (22), G4, (22)}, -
min{ya, (Tn), ¥4, (2n)}}
> min{min{¢a, (21),¥4,(22), ..., P4, (n) }, min{ea, (21), 14, (22),
-, (2n)}}
=min{(Ya, X Ya, X -+ X4, ) (@1, 22,...,2y),
(Va, X a, X - Xa, )(z1,22,...,2n)}
Ya,(zyz) > min{y, (x), Y4, (2) and

XAi(xyZ) = XAi((xlax% s axn)(ylay% s ayn)(zla 22y azn))
= XA4; (.’L'ly12’1, T2Y222, . .. awnynzn)

= max{xa, (T19121), X4, (T2Y222), . . ., XA, (ZnYn2n) }
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< maX{maX{XAl (xl)’ XAy (21)}’ HlaX{XA2 ($2), XA (Z2)}7 cee
max{xa, (¥n), X4, (2n)}}

< max{max{xa, (z1), x4, (®2), - .., X, (zn)}, max{xa, (21), x4, (22),
- XAn (20) 1}
= max{(xa, X X4, X -+ X x4,)(®1,T2,...,Tn),
(XA X XAy X -+ X X4,) (21,22, -+, 20) }

x4, (zyz) < max{xa, (), x4,(2)}

Hence, the direct product of intuitionistic fuzzy bi ideals of near rings is also an
intuitionistic fuzzy bi ideal of near ring. [ |

Theorem 3.5. Let {A;} = {(va,,x4,)/t € Q} be a family of intuitionistic fuzzy
bi ideals of near ring N, then the set Nicoa, and Uicaxa, are also an intuition-
istic fuzzy bi ideal of N where € is any index set.

Proof. Let {A;} = {(¥a,,x4,)/i € Q} be a family of intuitionistic fuzzy bi ideals
of near ring N.
Let z,y,2 € N and 94 = N4, xa = Uxa, then

Ya(x) = Mpa,(z) = (infpa,)(x) = inf 1Py, (z)
xa(z) = Uxa,(w) = (sup xa,)(z) = sup x4,(z)

Ya(r —y) = infy,(z —y)
inf{min{eya,(x),%a,(y)}}
= min{inf ¢4, (x),inf Y4, (y)}
min{Ny4,(x), 4, (y)}
min{y(z),¥a(y) yand

Y

Ya(r —y)

xa(z —y) = sup xa,(r —y)
< sup{max{x, (), xa,(¥)}}
= max{sup x4, (z),sup x4, (v)}
= max{Uxa, (),Ux4,(y)}
xa(z —y) = max{xa(z), xa(y)}

~—

= inf Y4, (xy2)
> inf{min{y 4, (z), Y4, (2)}}
= min{inf ¢4, (z),inf ¥4, ()}

Ya(zyz
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= min{N4,(x), W4, (2)}
Ya(ryz) = min{a(x),a(2)} and

XA(zyz) = sup x4, (zy=2)
< sup{max{x4, (), x4, ()}}
= max{sup x4, (), sup x4,(z)}
= max{Ux4,(x),Uxa4,(2)}
xa(zyz) = max{xa(z),xa(z)}
Hence the set N;eq®a, and U;eqx 4, are an intuitionistic fuzzy bi ideal of N. =

Theorem 3.6. Let A = (14, x4) be an intuitionistic fuzzy bi ideal of N then
A = (¥9,x%) is also an intuitionistic fuzzy bi ideal of N.

Proof. Let z,y,z € N and A = (¢4, x4) be an intuitionistic fuzzy bi ideal of N,
then

Valz —y) =1—va(z—y)
< 1—min{ya(z),va(y)}
=max{1l —Ya(z),1 —va(y)}
Va(z —y) = max{y (z), x4 (y) }and

Xa(z —y) =1—xalz—y)

> 1 —max{xa(z),xa(y)}

= min{l — ya(z),1 — xa(y)}
Xa(z —y) = min{x% (), x4 (y)}

Pa(zyz) = 1 —a(zyz)

<1 —min{e4(x),va(z)}

= max{l — Ya(z),1 —¢Ya(2)}
Y5 (zyz) = max{y§(x), x%(z) }and

Xa(zyz) =1 - xalzyz)

> 1 —max{xa(z), xa(2)}

= min{l — xa(x),1 — xa(z)}
Xa(zyz) = min{x%(z), x4 (2)}

Therefore, A° = (¢4, x%) is an intuitionistic fuzzy bi ideal of N. [
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4. CONCLUSION

In the present paper, by using the idea of fuzzy bi ideals we have pioneered
the notion of intuitionistic fuzzy bi ideals of near rings and investigated some of
their useful properties. In our view, these definitions and main results can be
correspondingly extended to some other algebraic systems.
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