© 2019 JETIR February 2019, Volume 6, Issue 2

www.jetir.org (ISSN-2349-5162)

C-Prime Anti Fuzzy Bi-ideals in I'-Near-Rings

1p.Abitha, 2R.Rajeswari, *N.Meenakumari

PG Student, * A.P.C Mahalaxmi college for women, Thoothukudi, Tamilnadu, India.

‘abithal3paulraj@gmail.com

23 PG and Research Department of Mathematics

2.3 A.P.C Mahalaxmi college for women, Thoothukudi, Tamilnadu, India.

rajeswarir30@yahoo.com, meenakumari.n123@gmail.com

Abstract

The concept of fuzzy sets was introduced by Zadeh in 1965. I'-near-rings were defined by
Sathyanarayana and the ideals in T"-near-rings studied by Sathyanarayana and Booth. C-prime
fuzzy ideals of near-rings were introduced by Kedukodi, Sathyanarayana and Kuncham in
2007. In this paper, we introduce the notion of c-prime anti fuzzy bi-ideals. An anti fuzzy
bi-ideal p of M is called c-prime if for all x ,ye M, yel, u(xyy)> min { p(x) ,i(y) }and obtain

some of their properties.
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1. Introduction

The introduction of fuzzy sets by Zadeh, the fuzzy
set theory developed by Zadeh and others has
found many applications in the domain of
mathematics. Gamma near-rings were defined by
Bh. Satyanarayana [5] and the ideal theory in
Gamma near rings was studied by Bh.
Satyanrayana [5] and G.L. Booth. Fuzzy ideals in
Gamma near-rings were introduced by Y.B.Jun
and M.A.Ozturk. In this paper, we introduce c-
prime anti fuzzy bi-ideals in Gamma near-rings
and study their properties. Throughout this paper,
we assume that M is a zero symmetric I'-near-ring.

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:

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

(1) (x+y).z=x.z+y.z for all x, y, zeN.

Precisely speaking it is a right near-ring, because
it satisfies the right distributive law. We will use
the word “near-ring” to mean “right near-ring”.
We denote x y instead of X. y. moreover, a near-
ring Nis xeN, where 0 is the additive identity in N.

Definition 2.2;

Let (M, +) be a group and I" be a non empty
set. Then M is said to be a I'-near-ring, if there
exist a mapping M xI' x M— M (The image
of (X, o, y) isdenoted by (x « y) satisfied the
following conditions: (i)(x + y) o z=x a. z + y a z,

(i(xay)Ppz=xa(yaz) foral x,y,ze M and a,
Bel.

Definition 2.3:

AT near-ring M is said to be zero-symmetric
if my0 =0 for all
m e M and for all yel.

Definition 2.4:

Let A be a non-empty set. A fuzzy subset of
A is a function u: A - [0, 1]. For any t € [0,1], the
set Y ={x A:p(x)>t}is called level subset of p.For
any t € [0,1] the set p={X €A: n(x)<t}is called anti
level subset of u.

Definition 2.5:

Let M be aI" —near-ring and p be a fuzzy
subset of M. Then the complement of p is denoted
by p®and is defined by pé(x) = 1 — u(x), for any
xeM.
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Definition 2.6:

Let M and N be I"-near-rings. A map f: M =N
is called a I'-near-ring homomorphism, if (x +y) =
f(x)+f(y) and f(x a y)=f(x) a f(y) for all x,y eM
andael

Definition 2.7:

Let M be a I'-near-ring .For an
endomorphism f of M and fuzzy set p in M, we
define a new fuzzy set pfin M by pf (x) =p (f(x))
or all xeM.

Definition 2.8:

Let u be a fuzzy set of a I'-near-ring M and f
be a function defined on M, then the fuzzy set v in
f(M) is defined by v(y)= inf {u(x):xef(y)) for all
yef(M) is called the image of i under.similarly,if
v is a fuzzy set in f(M),thenp=v o f in M(that is,
the fuzzy set defined by p(x)=v(f(x)) for all x eM
is called the pre-image of v under f.

Definition 2.9:

(i) For a family of anti fuzzy sets {u;: ieA} ina
I'-near-ring M, the union is defined by
Nien i (X) =sup{u; (X):i en}for each xeM

(it) For a family of anti fuzzy sets {Ji: iea} in
a I'-near-ring M, the intersection N; u,(X) of {;:
ien} is defined by Ny, p;(X) = inf {u;(X):ien} for
each xeM.

Definition
2.10:

A
fuzzy set pu
I'-near-ring
called a
fuzzy
left(respectively right) ideal of M (i)p(x-
y)zmin {pu(x),u(y)},(iu(y + x-y)2u(x),for all x,
yeM (ii)p(u a(x +v)-u a v)>u(x)(respectively p(x
a u)>p(x))for all x, u, veM and al'e. A fuzzy set u
in a I'-near-ring M is called an fuzzy ideal M ,if p
is both fuzzy left and right ideal of M. Note that if

ina
M is
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uis a fuzzy left (respectively right) ideal of'a I'-
near-ring M ,then p(0)>u(x) for all xeM,where 0
is the zero element of M.

Definition 2.11:

A fuzzy set p in a I'-near-ring M is called an
anti fuzzy left(respectively right) ideal of M
(Du(x-y)< max{p(x),1(y)}, (iKY +Xx-y)<p(x),for
all x, yeM (iii)p(u a(x +v)-u a
v)Su(x)(respectively p(x o u)>p(x))for all x, u, ve
M and oel'. Afuzzy setp in a I'-near-ring M is
called an anti fuzzy ideal M, if p is both anti fuzzy
left and right ideal of M. Note that if pis an anti
fuzzy left (resp right) ideal of a I'-near-ring M,
then p(0)<u(x) for all xeM.where 0 is the zero
element of M.

Definition 2.12;

A subgroup B of (M, +) is a bi-ideal if and
only if BTMI'BEB.

Definition 2.13:

A fuzzy set pin M is called an anti fuzzy bi-
ideal of M if

(DH(x-y) < max {u(x), p(y)} for all x, yeM

(ip (x oy B z) < max {pu(x), 1 (2)} for all x, y,
ZeM and oel.

Definition 2.14:

A fuzzy bi-ideal p of M is called c-prime if for all
X, y €M, yel', p(x vy y) < max {u(x),l(y)}-

3. C — prime anti fuzzy bi — ideals

Definition 3.1:

An anti fuzzy bi-ideal p of M is called c-
prime if for all x, y €M, yel', p(x y y) > min
{u(),u(y)}-

Example 3.2:

Consider the I'-near-ring defined by the
‘Klein’s four group {0,a,b,c} with
I'={y, ¥, }where ‘y;’and ‘y,’ are given by the
schemes 7(0,7,11,1)and 12:(0,7,0,7)
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Let p be an anti fuzzy set on M .Take the anti
fuzzy points “0.4, 0.6, 0.4 and 0.5”.Then p is a c-
prime anti fuzzy bi-ideal of M.

Lemma 3.3:

Let B be a bi-ideal of a I'-near-ring M. For any
O<t<1,
There exists an anti fuzzy bi-ideal pof M such that
HFM\B.
Proof:

Let B be a bi-ideal of a I" near-ring M. Define
u:M—[0,1] by

_(0if xeB

Mx) = {t ifx & B
where t is a fixed number in (0,1).clearly p: =M\B.
Let x,y EM. If
X, Y € B then p (x—y) =0= max{
H(X), u(y)}. If at least one of x and y is not in B,
then x—y&Band so p(x—y)=t=max {pu(x),1(y)}.
LetX,y,z€ Mand a, B €T. If x, z €B, then p(x)
=0 ;u( z) =0. Also
H (X ay B z) =0=max {u(x), 1 (2)}-
If at least one of x and z is not in B,
Then u(x a y B z) >0=min {u(x), L (2)}. Thus p is
an anti fuzzy bi-ideal of M.
Lemma 3.4:

Let B be a non-empty subset of M. Then B is a
bi-ideal of M if and only if the characteristic
function ug of B is an anti fuzzy bi-ideal of M

Proof:

Let B be a bi-ideal of a I near-ring M. For, X, y
€B, x—y€eB.

(i) Let x, y M.
(@) Ifx, y €B, then ug(x) = 1 and ug(y) = 1. Thus

pp (x=y) =1=max {up(x), up(y)}

.(b) IfxeBandy € B, then ug (X) =1 and ug (y)
=0. Thus

pp (x=y)=0< max { ug (X), up ()}

(c) If x ¢Band y €B, then ug (X) =0; ug(y) = 1.
Thus

pp (x~y)=0< max { up (X), us(¥)}-

(d) If x ¢ Band y ¢ B, then ug(x) =0; ug(y) =0.
Thus

g (x—y) =0=max {ug (X), ug (¥)}-

(i) Let X,y,zeM.anda, B el
(@) IfxeBand z €B, then ug (X) =1and ug (2) =
1. Thus

up (xaypz)=1=max {up (X), up (2) }.
(b) If x € Band z € B, then uz (x) =1 and pg (2) =
0. Thus

Y2
0

pg (Xayp
z)=0<max {ug

(%), up (2)}-

(c) Ifx ¢ Band
z € B, then ug
(x) =0and pg
(2) =1. Thus
g (x ay p z)=0< max {up (X), 4z (2) }.

(d) If x ¢ Band z ¢ B, then ug (X) =0and ug (2) =
0. Thus
pe (X a y B 2)=0=max {uz (X), us(2)} .

Thus ug is a bi-ideal of M. Conversely, suppose
ug is an anti fuzzy bi-ideal of M. Then by lemma
3.3, ug is two valued. Hence B is a bi-ideal of M.

o|lo|lolo|@
oo ol
o|lo|o|lo|lo
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Proposition 3.5:

Let B be a non-empty subset of M. Then B is a
c-prime bi-ideal of M if and only if ug isac-
prime anti fuzzy bi-ideal of M.

Proof:

Suppose that B is a c-prime bi-ideal of M
and g is the characteristic function of B.

By above lemma 3.4, uy is an anti fuzzy bi-ideal
of M.

Let X, yeM and yeT'.

If x vy yeB, then pug(x vy y) =1

Since B is a c-prime anti fuzzy bi-ideal of M and x

vyeB.
(@) If xeB or yeB, then ug (X)=1 or ug(y)=1

pp(xy y)zmin {ug (X), ug ()}

(b) Ifxyy¢Bthen ug(xyy)=0

pe(xy y)= min {ug (x), ug (¥)}
Conversely,

Assume that ug is a c-prime anti fuzzy bi-ideal of
M.
Then ug is an anti fuzzy bi-ideal of M.
By lemma 3.4, B is a bi-ideal of M.
Let X, ye M be such that xyyeB
Then pp(xyy) =1
pp(x v y)= min{ug (X), uz ()}

We have min {uz (X), up (¥)} =1.
Thus ug (X) =1 or ug (y) =1.Hence X, yeB.

Proposition 3.6:

Let B be a c-prime bi-ideal of M. for any
te(0,1) there exits a c-prime anti fuzzy bi-ideal
of M such that u,=M\B.

Proof:
Lette (0, 1)

Then by lemma 3.3, there exits an anti fuzzy

bi-ideal p of M defined by
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_ tif xeB
Hi) = { 0 otherwise

Such that pt =M\B.
Suppose [ is not a c-prime anti fuzzy bi-ideal of
M
There exits X, y EM and y € I'. Such that
M (xyy) < min {p(x), u(y)}-
By definition of ., we get
H(x) =0 or p(y) =0 and u(x v y) =t
X v yE B and x, y¢ B.
Which is contradiction to
Since B is a c-prime bi-ideal of M.
Hence W is a c-prime anti fuzzy bi-ideal of M.
Proposition 3.7:

Let f: M—N is a homomorphism. If pis a c-
prime ideal of M, then f*(p) is a c-prime anti
fuzzy bi-ideal of M.

Proof:

Let f: M—>N be a I" near -ring homomorphism,
v be an anti fuzzy bi-ideal of M and p be the pre -
image of v under f.
Then p(X-y)=v(6 (x — y))=v(8(x) —
v (6 (y)<max{v(6(x), v(6 (y)}=max{ u(x),u(y)}-
Further p(x a y B z)=v(0(xaypz)=v(6 (x),
(6 (y) B0 (2))=max{ v(6(x), v(6 (z)}=max{
M(X),u(z) Hor all X, y, zeM and a.,Perl.
Hence [ is an anti fuzzy bi-deal of M.

Definition 3.8:

Let M be an ordered I'-near- ring. An anti fuzzy
subset p of M is called an anti fuzzy bi- filter of M
if:

(Dx=y=>u(x)=p(y)
(IDp(x-y) < max {U(x), 1(y)}-

(i) p (xay B z) >min {(x), 4 (2)}.forall x,y
,ZeM and «a, ferl.

Proposition 3.9:

Let M be an ordered I' near ring and p be an anti
fuzzy subset of M. Then [ is an anti fuzzy bi-filter
of M if and only if the complement p of uCis a c-
prime anti fuzzy bi-ideal subset of M.

Proof:

Suppose that [ is an anti fuzzy bi-filter of M.

Let X, yeM, X >y

Since u is an anti fuzzy bi-filter of M, we have
H() ZH(y)

Then -p(x) < -p(y)

=>1- p(x) <1-p(y)

Thus p€ (x) < € (y)

Let X, y be any two arbitrary elements of M. since
M is an anti fuzzy bi-filter of M. we have, p(x-y)

<max {H(x), u(y)}-
Let X, y, zeM and a, Bel

Since p is an anti fuzzy bi-filter of M. we have p
(xayBz) = min {u(x),u(2)}
=> pu¢ (xayPz) < max {u (x), u (2)}

Thus u€is an anti fuzzy bi-ideal of M.

Let X, yeM

Since p is anti fuzzy bi-filter

We have p (xyy) < max {p(x), 1(y)}.We get u¢
(xyy) = min {u (x), u° ()}

Hence W'is a c-prime anti fuzzy bi-ideal subset of
M.

Conversely, Assume that u€ is a c-prime anti
fuzzy bi-ideal subset of M

Then u€is an anti fuzzy bi-ideal of M
Let X, yeM, x>y

Since u€ is an anti a fuzzy bi-ideal of M
We have u© () <u© (y)

Then 1- p(x) <1-u(y)

=>-U(X) < -u(y)

=> H(X) Zp(y)

Since u€ is a c-prime anti a fuzzy bi-ideal subset

of M.

We have u€ (xyy) = min {u¢ (x), u€ (y)} for all x,
yeM and yel’

=> U (xyy) < max {{(X),H(Y)}
Let X, Y,z eM and a, Pel’

Since, u€ is an anti fuzzy bi-ideal of M
e (xayBz) < max {u° (x), u° (2)}

M (xayBz) = min {p(x),1(2)}
Thus p is an anti fuzzy bi-filter of M.
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