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1. Introduction

The concept of fuzzy was first introduced by Zadeh[12]. The
idea of intuitionistic fuzzy set was introduced by Atanassov[2]
as a generalization of notion of fuzzy sets. Abou-Zaid [1]
introduced the concepts of fuzzy subnear-rings(ideals) and
studied some of their related properties in near rings. The
concept was discussed further by many researchers, see[4—
8, 13, 15, 16]

A new type of fuzzy subgroup, that is, the (€, €y Vqs) fuzzy
sub group, was introduced by Bhakat and Das[3] using the
combined notions of the belongingness and quasicoincidence
with the fuzzy points and fuzzy sets. It is now natural to inves-
tigate similar type of generalizations of the existing fuzzy sub-
systems with other algebraic structures, see[4, 5, 10, 11, 13,
14, 16]. In[4] Davvaz introduced the concepts of (€4, €y Vgs)
fuzzy subnear-rings (ideals) of near-rings and investigated
some of their related properties. Zhan[13]considered the con-
cept of (€, €V q) fuzzy subnear-rings (ideals) of near-rings
and obtained some of its related properties. Finally, some

characterizations of [u]; by means of (€4, €y Vg;) fuzzy ide-
als were also given. Zhan and Yin[16] redefined general-
ized fuzzy subnear-rings (ideals) of near-ring and investigated
some of their related properties. Zhan and Yin[17] also in-
troduce (€y, €y Vgs)- fuzzy subnear-rings (ideals) of a near-
rings.

In this paper, the concept of intuitionistic (€y, €y Vgs) - fuzzy
ideals of a near-rings is considered. We found the notion of
intuitionistic (€4, €y Vgs) - fuzzy prime ideals of a near-ring
and obtained some interesting results .

2. Preliminaries

Definition 2.1. [3] A fuzzy set u of R of the form

_ t(#O)lfy:x,
u(y) = {0 iy

is said to be a fuzzy point with support x and value ¢ and is
denoted by x; .A fuzzy point x; is said to belong to (resp., be
quasi-coincident with) a fuzzy set u, written as x; € u (resp.,
xoq p)if p(x) >r¢ (resp,u(x)+t>1). fx, epgorx gu
, then, we write x, € Vg u. If pu(x) <z (resp., u(x)+1 <1)
then, we call x; € u (resp., x; g 1£). We note that the symbol
(€ V g) means that € V ¢ does not hold.

Result 2.2. [17] Let v,8 € [0,1] be such that y < § .For a
fuzzy point x, and a fuzzy set W of R, we say that
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I xreypifu(x)>r>7.
2. Xpqs Lif 1L(x)+r>286.

3. X, €4V gs LWifx, €y U or X, g5 U

Definition 2.3. [17] A fuzzy set u of R is called an (&4
€y V gs)-fuzzy subnear-ring of R if for all ¢, € (y,1] and
X,y,a €R

L. a)x, €ypandy, €y = (Xx+y)iar €y V g5M,
b)x; €y = (—x) €y V gsM,

2. x €y pand y, €y = (Xy)inr €y V gslt,
Moreover, u is called an (€, €y V ¢5)-fuzzy ideal of
Rif p is(€y, €y V g5)-fuzzy subnear-ring of R and

3. x €y = (y+x—y)r €y Vgsh,

4.y, €ypnandx € R= (xy), €y V gsM,

5. ar€y = ((x+a)y—xy), €y V gsh,

Definition 2.4. [17] An (€y,€y Vqs) fuzzy ideal u of R is
called prime if Vx,y € Rand € (y,1]. We have (xy); €y u =
Xt €y Vgs 1 (or) yr €y Vgs 1

3. Main Results

In this section we are going to discuss about "INTUITION-
ISTIC (€y,€y V gs5)- FUZZY PRIME IDEALS OF NEAR-
RINGS”.

Definition 3.1. An Intuitionistic fuzzy set IFS A = (us,A4)
of a Near ring R,is called an Intuitionistic (€, €y V ¢5) fuzzy
ideal of R if for all #,r € (7, 1] and x,y,a € R.

()a) x; & s and y, & s = (X +Y)inr &V g5 Ha-

b) x; & pa = (—x): &V ¢5 Ha.

(i) x; & ua and y, & Ua = (xy)inr €V gs Ma-

(i) x; & Ha = (Y +X—Y): &V g5 Ha-

(iv) yr &y upandx €R = (xy); &V gs Ha.

V) ar &y pa = ((x+a)y—xy): &V qs Ha.

(vi)a)x; €5 Ay and y, €5 Ay = (X+Y)rvr €5V qy Aa.

b) x; €5 Ay = (—x), &V qy 4.

(vii) x; €5 A4 and y, €5 Aa = (Xy)ivr €5V Gy Aa.

(viii)x; €5 A4 = (y+xfy), &V qy Aa.

(ix) y; €5 A and x €R = (xy); &5V qy Aa.

(X) a; €5 24 = ((x+a)y—xy); €&V qy Aa.

Definition 3.2. An Intuitionistic(€y,€y V g5s) fuzzy ideal
A = (4, 24) of R is said to be an Intuitionistic(€y, €y V g5)
fuzzy prime ideal of Rif V x,y € Rand ¢ € (7, 1]

(@)(xy)r €y Ha = x; €y V g5 Ha (01) Yr €y Vg5 Ha

(b)(xy)r €5 A = Xt €5 V qy A (01) Y €5 Vqy Aa

Theorem 3.3. An Intuitionistic(€y, €y V q5) fuzzy ideal A =
(1a,A4a) of R is prime if ¥ x,y € R it satisfies

(@) 1a(x) V A (Y) V'Y = Ha(xy) A S

()" 2a(x) AAs(Y) A8 < Aa(xy) VY
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Proof. (a) = (a)*

Let A = (Ua,A4) be an Intuitionistic(€,, €y V gs) fuzzy ideal
of R. If there exists x,y € R such that ts (x) Vs (y) Vy <t =
Ha(xy) A &

(xy)r €y Ha butx; €y Uy and y; €y .

Since pa(x) +1 < 2r <28 and pu(y) +¢ < 2t <28 then
X: g5 Ma and y; g5 Ha and hence we have x; £V gs Ha and
¥+ €&V q5 Ha which is a contradiction. Thus a* holds.

(a)' = (a)

Conversely, suppose that 4 (x) V ta(y) VY > ta(xy) A 6.
Let (xy); €y pa. Then pa(xy) >t. So pa(x) V pa(y) >
Ha(XY)AS >t NS

We consider the following two cases.

If r € (7, 8], then pa(x) > 1 (or) pa(y) >t (i.e)x; €y pa (or)
Yt €y HA.

Thus,x; €y Vgs a (0r) y; €y Vgs Ha

(DIf 7 € (6, 1], then pa(x) V a(y) = & So pa(x) > & (or)
pa(y) = 6

Hence, g (x) +1 > 28 (or) ua(y) +1 > 268

(i.e)x; g5 pa (O1) yr g5 Ha.

Thus, x; €y Vg ta (0) yr €y Vgs ta

(b) = (b)°

Similarly, Let A4 be an Intuitionistic(€,, €, V gs) fuzzy ideal
of R. If there exists x,y € R such that A4 (x) AAa(Y) AS =1 >
Aa(xy) VY, (xy)r €5 Aa but x; €5 A4 and y; €5 4.

Since Aq(x)+1 > 2t > 2y and A4(y) +1 > 2t > 27, then
Xt Gy A and y; gy A4 and hence we have x; €5V g, A4 and
Vi €5 V gy Aa, which is a contradiction. Thus A4 (x) A A4 (y) A
O < lxy)Vy.

Conversely, suppose that A4 (x) AAa(y) Ad < Au(xy) VY
Let (xy); €5 Aa. Then A4(xy) <t and so A4(x) A Aa(y) <
A(xy)Vy<tVy

We consider the following two cases.

(i) If £ € (7, 0], then A4 (x) < (or) Ay (y) < t.(i.e)x; €5 A (OF)
Vi €5 Aa.

Thus,x; €5 VgyAa (01) y; €5 VayAa

(ii) If r € (0, 7], then A4 (x) A4 (y) < yand so A4(x) < ¥ (or)
A (y) < v.Hence,Adg(x)+1 <2y (or) Aa(y) +1 < 27. (.e)x; gy Aa
(or) yr qy Aa.

Thus,x; €5 Vgy A4 (0r) y; €5 Vay Aa

This proves that A = (4,44 ) is an (€y, €y Vg5 ) Intuitionistic(€,,
,Ey V gs) fuzzy ideal of R. O

Theorem 3.4. An Intuitionistic(€y,Ey V gs) fuzzy ideal A =
(Ha,Aa) of a near ring R is an Intuitionistic(€y,Ey V qs)
fuzzy prime ideal iff A is an Intuitionistic (€5, €y) fuzzy prime
ideal.

Proof. Let A = (la,A4) be an Intuitionistic(€y, €y V gs)
fuzzy prime ideal.

Letx,y € Randt € (y,9]

()Let (xy) €y Ha = Ha(xy) > 1
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Now,

Ha(x) V a(Y) VY > pa(xy) A6
>tAS
=t

Therefore, s (x) >t (or) pa(y) >t

= X; €y Ua (O1) yr €y Ua

Therefore, (xy); €y ta = Xi €y a (O1) y; €y Ua
(ii)Again let (xy); €5 A4 = Aa(xy) <t

Now,

Da(¥) A A () A8 < Aa(xy) V¥
<tVy
=t

Therefore, A4 (x) <t (or) A4 (y) <t

=X €5 Aa (01) y, €5 Aa

Therefore,(xy); €5 Aa = x; €5 Aa (01) y; €5 Mg

Hence,A = (Ua,A4) is an Intuitionistic(€s, €y) fuzzy prime
ideal of R.

Conversely, Let A = (ua,A4) be an Intuitionistic (€5, €y)
fuzzy prime ideal of R.Then py (xy) > 1 = (xy); €y Ha
Letx,y € Rand ps(xy) =t,t € (7,6].

= X; €y Ua (O1) yr €y Ua

= Ua(x) > 1 (or) pa(y) > ¢

Now,

pa(x)VHA(Y) VY= tVEVY
=t=tA6

= Ha(xy) \ &

Therefore, s (x) V ua(y) Vy > pa(xy) A8

Again let x,y € R such that A4 (xy) =1, t € (7, 8]
Then A4 (xy) <t = (xy); €5 Aa

=X €5 M (01) yr €5 Ap

= M (x) <t (or) Ma(y) <t

Now,

M) AAP)AS <tAEAD
=tr=tVy
=Mlxy)Vy

Therefore,Aq (x) AAs(y) A6 < Aa(xy) VY
Therefore,A = (4, A4 ) is an Intuitionistic(€y, €y V q5) fuzzy
prime ideal of R. O

Theorem 3.5. An A = (ua, M) is a Intuitionistic (qs,qy)
fuzzy prime ideal iff A = (Ua,Aa) is an Intuitionistic (€5,E€y)
fuzzy prime ideal.

Proof. Let A = (ua,A4) be an Intuitionistic (gs,qy) fuzzy
prime ideal of R.

Let x,y € R such that (xy); €y ua = pa(xy) >t

= Ma(xy) +1>2t >268 = (xy): g5 Ha

Since A = (ua,A4) is a Intuitionistic (¢g,qy) fuzzy prime
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ideal, we have x; g5 Ua (Or) ¥ g5 Ua

= Ua(x)+1> 26 (or) pa(y) +t > 26

= pa(x) > 1 (or) pa(y) >t

= X; €y Ua (O1) yr €y Ha

Therefore, (xy); €y ta = X; €y Ua (O1) y; €y Ua

Let x,y € R such that (xy); €5 A4 = A (xy) <t

= Aa(xy) +1 <2t <2y = (xy): gy A

Since A = (ua,A4) is a Intuitionistic (g5,qy) fuzzy prime
ideal, we have x; gy A4 (1) y; qy Aa

= M (x) +1 <2y (or) Aa(y)+1 <2y

= A (x) <t (or) L (y) <t

=X €5 A (01) y; €5 My

Therefore,(xy); €5 A4 = x; €5 Aa (O1) y; €5 Aa

Hence,A = (4, A4) is an Intuitionistic (€5, €y) fuzzy prime
ideal of R.

Conversely, assume that A = (U4, A4 ) is an Intuitionistic (€5
, €y) fuzzy prime ideal of R.

Let (xy): g5 Ha = Ha(xy) +1> 28 = pa(xy) > 26 —1 >
2t—t=t

= Ha(xy) > 1

= (xy) €y Ha

Since A = (U4, A4) is an Intuitionistic (€5, €y) fuzzy prime
ideal of R, we have x; €y U4 (or) y; €y Uy

= Ha(x) > 1 (or) pa(y) >t

= Ua(x)+1> 21 > 28 (or) pa(y)+1 > 2t >26

= Ua(x)+1>26 (or) pa(y)+1t > 26

= X g5 Ma (O1) yr g5 Ua

Therefore,(xy); gs Ua = X: qs ta (OT) ¥r g5 Ua

Let (xy); gy A = Aa(xy) +1 <2y = Aa(xy) <2y—1 <2t —
t=t

= M(xy) <t

= (x)r €5 A

Since A = (U4, A4) is an Intuitionistic (€5, €y) fuzzy prime
ideal of R, we have x; €5 A4 (or) y; €5 A4

= A (x) <t (or) Ma(y) <t

= M(x) <2t—t=2y—1t(or) Ma(y) <2t —t=2y—t

= A (x)+1 <2y (or) Aa(y) +1 <2y

= X gy Aa (O1) Y; gy Aa

Therefore,A = (14,44 ) is a Intuitionistic (g5, gy) fuzzy prime
ideal of R. O

Remark 3.6. The notion of Intuitionistic(€y, €y V qs) fuzzy
prime ideal, Intuitionistic (€5, €y) fuzzy prime ideal and In-
tuitionistic (qs,qy) fuzzy prime ideal are equivalent.

Theorem 3.7. If an IFS A = (ua,Ax) of a near ring R is
an Intuitionistic(€y,Ey V qs) fuzzy prime ideal of R and
Ha(x) < 6,A4(x) > vy Vx,y € R then A = (Ua,A4) is also an
Intuitionistic (€5, €y) fuzzy prime ideal of R.

Proof. Let A = (ua,As) be an Intuitionistic(ey, €y V ¢5)
fuzzy prime ideal of R and 4 (x) < 8,A4(x) > yVx,y €R
Let (xy)r €y ta = Ha(xy) 21

Therefore,r < s (xy)

We know that,

1A () A8 < () V 1A (¥) V'Y
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INS<OVOVY

1< pa(xy) <6

and also g (x) < 6,ua(y) < 8,1 <8

Therefore, s (x) +t < 8+0 =28, ua(y) +t <8+ 6 =26
= (Xy)r €y Ha = X; €y Up (OF) Y Ey la

Again let (xy); €5 A = Ml (xy) <t

Aa(X) N Aa(Y) NS < Aa(xy) VY

t>(xy) >y

Aa(x) > ¥, A4 (y) > 1,1 >y

Therefore, Ag (x) +1 > y+y=2y,(y)+t > v+y=2y

= X1q Y Aa (O1) yr Gy Aa

Hence (xy); €5 Aa = x; €5 Aa (01) y; €5 Ay

Therefore,A = (ua,A4) is an Intuitionistic (€5,€,) fuzzy
prime ideal of R. O

Theorem 3.8. An IFS A = (Ua, M) of a near ring R is an
Intuitionistic(€y, €y V qs) fuzzy prime ideal of R iff the set
(Ua) = {x € X/ua(x) > 1,1 € (0,0.5]} and (A4)s = {x €
X /A4(x) < s,s € (0.5,1]} are prime ideals of R.

Proof. Assume that A = (Ua,A4) is an Intuitionistic(€y, €y
V g5) fuzzy prime ideal of R. Let 7 € (0,0.5] and (xy) €y (Ua);
Therefore, 14 (xy) > ¢

It follows that

Ba(X)V pa(¥) VY = pa(xy) A 6
>tAN0.5
=1

Therefore, 4 (x) >t (or) pa(y) > ¢
(i.e)x €y (1a)s (0r) y Ey (Ha):s
Therefore, (U4 ), is a prime ideal of R
Let s € (0.5,1] and (xy) €5 (A4)s
Therefore,A4 (xy) < s

It follows that

A (xX) AAs(Y) NS < Aalxy) VY
<sVO0.5

=S

Therefore, A4 (x) < s (or) 24 (y) < s

(.e)x €5 (Aa)s (or) y €5 (Aa)s

Therefore,(A4 ), is a prime ideal of R.

Conversely, let A = (4, A4) be an IFS and the sets (14 ), (Aa)s
are prime ideals of R.

Suppose A = (Ua,A4) is not an Intuitionistic(€y, €y V g5)
fuzzy prime ideal of R, then there exists some p,g € R such
that atleast one of conditions

Ha(p)V Ha(q) VY < pa(pq) A 6 and

Aa(p) Ada(g) A6 > Aa(pg) V 7 hold.

Suppose ta(p) Vv ua(q) Vy < pa(pg) A 8 hold. Then choose
t such that

pa(p)Via(q)Vy <t <palpg) N6 — (1)

=1 < pa(pq)

(i.e)pq €y (Ha)r

Since (u4); is an ideal, it follows that p €, (), (or) g €y
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(1a):s

(i.e)ua(p) >t (or) pa(q) >t

which contradicts (1)

Therefore, s (p) V 14 (g) V¥ > pa(pg) A8

Again if 24(p) AAa(g) A8 > Aa(pg) V v hold. Then choose
s such that

A (P) Nda(q) A& > s> da(pg) VY —(2)

= 5> (pq)

(i~e)pq €s (A'A)s

Since (A4); is a prime ideal,

= p Es (Ma)s (or) g €5 (Aa)s

(i.e)Aa(p) <s(or) Au(g) <s

which contradicts (2)

Therefore, A4 (p) A Aa(q) A S < Aa(pq) VY

Hence,A = (s, A4) is an Intuitionistic(€y,€y V g5) fuzzy
prime ideal of R. O

Theorem 3.9. Let A be a nonempty subset of a near ring R.
Consider the IFS A = (U, A4) in R is defined by

uA(x):{lifxeA }LA(X):{OifoA

0 otherwise 1 otherwise

then A is a prime ideal of R iff A = (Ua, Aa) is an Intuitionistic(€,
€y V qs) fuzzy prime ideal of R.

Proof. Let A be a prime ideal of R, then (u4); = {x € X/ (x) >
t} Ve (0,05 =Aand (M)s={xX/Mx)<s}Vse
(0.5,1] = A which is a prime ideal. Hence by previous the-
orem, A = (Ua,A4) is an Intuitionistic(€y, €y V g5) fuzzy
prime ideal of R

Conversely,assume that A = (14, A4) is an Intuitionistic(€y
€y V qs) fuzzy prime ideal of R

Let xy €y A then s (xy) =1

Now,

pa(x) V HA(Y) VY > Ha(xy) A S
—1AS
-5

Therefore, 14 (x) > 6 (or) ua(y) > 0

= Ua(x) =1 (or) us(y) =1

=x€yA(or)y€yA

Again if xy €y A then A4 (xy) =0

Now,

D) Ada(3) A8 < A () V' y

=oVYy
=7

= () A daly) <y

= da(x) Sy (or) Aa(y) <

= Aa(x) =0 (or) L4(y) =0

=x€yA(or)yEyA

Therefore,xy €A = x €y A (or) y €, A

Hence,A is a prime ideal of R O
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