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1. Introduction

The notion of a fuzzy set was 11
introduced the notion of fuzzy subgroup
fuzzy ideal of near-rings were introduced
and Das introduced the concept of (e,
subrings and (&, e vg) -fuzzy ideals [2].
subgroup with thresholds of a group (also
the notions of (A, 1) -fuzzy subrings ang
regarded as a generalization of Bhakat arf

In this paper, the notions of (A,
nearrings are introduced and find more

others. We alsc obtained the characteriza
2. Preliminaries

In this section, we shall presen
sequel. By a near-ring we mean a non-¢

2?2
“.

satisfying the following axioms:

(1) (N, +) is a group,

Sriram
ty of Engineering and Technology,
lainagar, Tamil Nadu, India - 608 002.
im @ gmail.com

ptions of (A, n ) -fuzzy subnear-ring and (A, 1)
generalized concepts than those introduced by
) -fuzzy ideals are also obtained.

(A, /) ~fuzzy ideal..

30, 03E72.

troduced by Zadeh [7] in 1965. Rosenfeld [3]
in 1971. The notions of fuzzy subnear-ring and
l by Salah Abou-Zaid [4]. In particular, Bhakat
evq) - tuzzy subgroups [1], (g,evg) - fuzzy
Yuan et al. [6] introduced the concept of fuzzy
calleda (A, p) -fuzzy subgroup). Yao introduced
| (A, 1) -fuzzy ideals of rings [5] which can be

|d Das’s correspondence concepts.

) -fuzzy subnear-ring and (A, ) -fuzzy ideal of
generalized concepts than those introduced by
tion of such (A, p) -fuzzy ideals.

L basic definitions and results required in the
mpty set N with two binary operations “+” and
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(A, 1) - Fuzzy Subnear - Rings and (A, p) - Fuzzy Ideals of Near - Rings

(i) (N, +) is a semigroup,

(i) (x+yp)sz=xez+yezforallx yze N

[f P and Q are two non-empty subsets of NV, we define

PO=fablac Pbe Qyand P* Q= {a(bti)—abla be Pic 0}
A subgroup M of a near-ring /V 1s called a subnear-ring of N if M M c M.
A subset / of a near-ring N is called an ideal of N if

(1) (1. +) is a normal subgroup of (V, +),

()N

(yab+i)—abelforalle, be Nandi e [ thatis, N*xIc [

A normal subgroup R of (N, +) with (ii) is called a right ideal of N while a normal
subgroup L of (, +) with (iii) is called a left ideal of N.

We now review some fuzzy logic concepts.

A function 4 from a nonempty set X to the unit interval [0, 1] is called a fuzzy subset of
X [7].

A map ffrom a near-ring N, into a near-ring &, is called a homomorphism if

SeErp)=fE)+/() and f(xy) = fx)f (y) forall x, y € N,.

Let fbe any function from a set S into a set T, 4 be any fuzzy subset of S and B be any
fuzzy subset of T" The image of 4 under £, denoted by f(A4), is a fuzzy subset of T defined

by
sup A(x) if f16)= ¢
FAD)) = -9

0  otherwise, wherey e T.

The preimage of B under £, symbolized by f'(B), is a fuzzy subset of § defined by
(B = B(f (x)) forallx € §.

Throughoutthis paper, Vwilldenote anear-ringunless otherwise specified. We denote
by K, the characteristic function of a subset 7 of V. The characteristic function of N is
denoted by N, thatis, N : N — [0, 1] mapping every element of Nto 1.

Definition 2.1 [4]

A fuzzy subset 4 of N is said to be a fuzzy subnear-ring of Nif for alix, y € N,
(1) A(x - y) 2 min{A(x), 40},
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(i) 4) > min{AG), 40))
Definition 2.2 [4]

A fuzzy subset 4 of N is said to be a fuzzy ideal of N 1f
(i) 4 is a fuzzy subnear-ring of N,

(i) Ay +x— )= Ax) forallx, ye N
(i) A(xy)= A(x) forallx, y € N,

(iv) A(a(b+i)—ab)> A(i) foralla, b, i & N.

A fuzzy subset with (i), (i1) and (iii) is ¢alled a fuzzy nght ideal of N whereas a fuzzy
subset with (1), (i1) and (1v) is called a fuzzy left ideal of V.

Definition 2.3

A fuzzy subset 4 of N is said to be an (g € vg) -fuzzy subnear-ringof Nif forallx, y
N _

(1) Ax + y) =z min{A(x), A(y), 0.5},

(11) A(—x) = min{A(x), 0.5},

(111) A(xy) > minf{A(x), A(y), 0.5}.

Definition 2.4

A fuzzy subset 4 of N is said to be an (€} € vqg) -fuzzy ideal of Nif
(1) 4 is an (€, € vg) -fuzzy subnear-ring of ¥,

(i) A(y + x — y) = min{A(x), 0.5} forally, y e N,

(1i1) A(xy) =z min{A(x), 0.5} forallx, y €N

Gv) A(x(y + i) — xp) = min{A(7), 0.5} forjall x, y, i € N.

Definition 2.5. [6]

Letx, € [0, 1]and X < p. Let 4 be a fuzzy subset of a group G. Then 4 is called a fuzzy
subgroup with thresholds of G or a (A, i1} -fuzzy subgroup of Gifforall x, y e G,
(YA vAZ AX) AAQ) A,
(i) Ax Y v A= A(x) AL

3. (A, n) -fuzzy subnear-rings and (A, i) -fuzzy ideals

Based on the concepts of fuzzy [subgroups with thresholds were ntroduced by
Yuan {6], (A, ) -fuzzy subrings and (A, gt) -fuzzy ideals were introduced by Yao [5], we
introduce the following concept. In the fpllowing discussion, we always assume that 0 <
A<p<l.
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Definition 3.1

A fuzzy subset 4 of N is said to be a (&, p) -fuzzy subnear-ring of
Nifforallx,y e N,

(i) AG+3) VA Z AR A AG) A

(i) A(-x) VA= A(x) A,

(it1) Q) v A= A(x) A AY) A L.

Theorem 3.2

A tuzzy subset 4 of N is said to be a (A, u) -fuzzy subnear-ring of N if and only if for all
X,y €N,

(D A(x =y} v A= Ax) A AD) A

(i) A(xy) v A= A(x) A A(y) A

Remark 3.3

A fuzzy subnear-ring is a (A, p) -fuzzy subnear-ring withA =0and p =1, and a (€, € vg)
- fuziy subnear-ring 1s a (A, p) -fuzzy subnear—ring withi=0and p=0.5.

Definition 3.4

A fuzzy subset 4 of N is said to be a (A, ) -fuzzy ideat of N if

(i) Aisa (A, W) -fuzzy subnear-ring of ¥,

(A +x—y)vizAx)Apforallx y e N,

() A(xy) vri= A(x) npforallx, y € N,

() A(a(btiy—ab)yvri>A(@) A foralla, b, i € N.

A fuzzy subset with (i), (1) and (iii) is called a (A, p) -fuzzy right ideal of N whereas a
fuzzy subset with (i), (ii) and (iv) is called a (A, p) -fuzzy left ideal of V.

Remark 3.5
A fuzzy idealis a (0, 1) -fuzzy ideal and a (, v g) -fuzzy ideal is a (0, 0.5) -fuzzy ideal.
Theorem 3.6

Let {4i ;i € J} be any family of (A, p) -fuzzy subnear-rings ( ideals )
of N. Then A= NAiis a(h, p) -fuzzy subnear-ring ( ideal ) of N.

Theorem 3.7

A non-empty subset [ of N is a subnear-ring ( ideal ) of N if and only if K is a (&, p) -
fuzzy subnear-ring ( ideal ) of N.
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Proof :

We prove the result for ideals. Let 7 be anfideal of V. Tt is clear that K is a fuzzy ideal of M.
By Remark 3.5, K, is a (A, p) -fuzzy idea] of V. Conversely, let K be a (A, p) -fuzzy ideal
of N. Forany x, y € [, wehave K(x = y) MV A= KA K () Ap=1TA 1 Ap=yp, and so
Kx—y)=1LThusx—yel

Letae Nandx e L ThenKfa+x—a)VA>K(x)Aap=1Ap=u, andthus K (@ + x - a)
= 1. This shows that ¢ + x — a € 7, and therefore (J, +) is a normal subgroup of (N, +).

Now leta € Nand x € L. Then K(xa) v 1> K(x) Ap=1Ap=y, and so xa € /. Fmally,
leta, b € Nandi € I Then

Kfa(b+i)—ab)yv iz K(i) A u=1 A pF y, which implies that a(b + i) —ab € L
Consequently, / is an ideal of V.

Theorem 3.8

Let f: N, — N, be an onto homomorphism of near-rings and let 4 be a (A, p) -fuzzy
subnear-ring (ideal) of N,. Then f'(4) is 4 (A, p) -fuzzy subnear- ring (ideal) of NV,.

Proof
We prove the result in the case of (A, pL) -fuzzy ideal.

Forally, y, € N, we have
S, —y,) vi=sup{dx, —x )l (x —Xx,) =y, ~y,} Vi
=sup{d(x, —x,) VMf(x, = x) =¥, — ¥}
= sup{A(x) A Ax) A plf (x1) =y, f(x,) =2,}
= sup{d(x)) A lf(x)) =y} A sup{HE )l (x,)=y,} A
=f) AfADO) A

and
FA)yy) v A= supfdGx el (%) =y b} v A
= sup{d(x,5) v Nf (%) =y}
> sup{d(x,) A A(x) A pIf () =y} £ () =}
= sup{A(x) A f(x) =7,} A sup{MCe)If (5) =2} A p
= F(AYD) AL A,) A
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Similarly, we have

T, +y, ~ ) VA= (D) Au,

S DoY) v Az f (D) AR,

SO0, ty) ~yy) VA ) rpforally, vy, v, v, €N,
Therefore, f(4) is a (A, w) -fuzzy ideal of N,,

Theorem 3.9

Letf:N,— N,bea homomorphism of near-rings and let B be a (A, ) -fuzzy subnear-ring
(ideal) of N,. Then f~'(B) is a (A, w) -fuzzy subnear- ring (ideal) of N,

Proof

We prove the result in the case of (A, u) -fuzzy ideal.
Forall x, x, € N,, we have
SUBYx, =x,) vA=B(f(x, —x))vA

= B ()~ S O) v A

> B () ABIG)) A

= FABYx) AL B A b,

and

S B)xx) v L= B(f (xx,)) v A
= B(f (x ) (x,)) v A
2 B(f (x))) A B(f (x,)) n p

=f71(B)x) ASTUB)(x,) A p.
Similarly, we have

FB, +x —x) vh=fT(B)x) Ap,

SUBYxx) VA= (B)x,) A R,

S8 x, (x, + x,) —x ) v A= fTU(B)(x,) A p forall X, X, X, x, € N.
Therefore, f'(B)is a (A, p) -fuzzy ideal of N,.
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