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Abstract:

In this paper, we introduce the notion of an anti Q-fuzzy bi-ideals in near-rings. Also we investigate some algebraic nature
of an anti Q-fuzzy bi-ideals in near-rings. Further, we discuss the properties of an anti Q-fuzzy bi-ideals in near-rings.
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1. Introduction:

In 2009, T.Manikandan[6], introduced the concept of fuzzy bi-ideal in near-ring and S.K.Datta [2] introduced the concept
of Anti fuzzy bi-ideals in rings and the notion of anti fuzzy subgroups and fuzzy subgroup introduced by R.Biswas [1]. In 2017,
S.Usha Devi, Jeyalakshmi and T.Tamizh Chelvam [8] are introduced by Q-fuzzy bi-ideal in near-ring and some its properties.
Motivated by this concept, we introduced anti Q-fuzzy bi-ideals in near-rings and some its properties.

2. Preliminaries:

In this section, we collect all basic concepts in near-rings, which are used in this paper. We also furnish certain results
which are used in our work.

Definition 2.1:

A non-empty set N with two binary operations “+” (addition) and “.” (multiplication) is called a right near-ring, if it satisfies
the following conditions:

(i) (N,+) isagroup (not necessarily abelian)
(if) (N,.) is asemi group,
(i) Forall x,y,ze€ N,(x+y).z=x.z+y.z

Remark 2.2:

Throughout this paper, by a near-ring, we mean only a zero symmetric right near-ring. The symbol N stands for a near-
ring (N, +,.) with atleast two elements. 0 denotes the identity element of the group (N, +).

Definition 2.3:

A fuzzy subgroup B of N is said to be fuzzy bi-ideal if (BNB) n (BN * B) < B. In zero-symmertric if BNB € B.

Definition 2.4:

Let N be a near-ring. A fuzzy set u of N is called an anti fuzzy bi-ideal of N if for allx,y,z € N
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() u(x—y) < max{u(x), u(y)}
(i) p(xyz) < max{u(x), u(y)}.

Definition2.5:

A mapping p: X X Q — [0,1], where X is an arbitrary non-empty set and is called a Q-fuzzy set in X.

Definition 2.6:

A family of a Q-fuzzy set {u;/i € Q} is a near-ring N, the union of U;cq p; of {u;/i € Q} is defined by U;ecq u; (x,q) =
sup{ui(x,q)/i € Q}Vx € N,q € Q.

Definition 2.7:

A family of Q-fuzzy set {u;/i € Q} is near-ring N, the intersection of N;cq u; of {;/i € Q} is defined by N;eq u; (x,q) =
inf{u;(x,q)/i € Q}Vvx € Nand q € Q.

Definition 2.8:

Let f be a mapping from a set N to a set N'. Let p and A be a Q-fuzzy set of N and N' respectively. Then f(u), the image

of u under £ is a subset of N’ defined by
F00 = {xef‘l(;%“(x' D oD
0

Otherwise
And pre-image of A under f is a Q-fuzzy subset of N defined by f~(A(x, q)) = A(f(x, q)),

forallx e N,geQand f'(y,q) ={(x,q)/x EN,q € Q,f(x,9) = (v,q)}

Definition 2.9:

Let u and A be any two Q-fuzzy subsets of N defined by
(LN )(x,q) = min{u(x, q), Ay, q)}
(nU D) (x,q) = max {u(x,q), A(x,q)}

(u=D(xq) = {x:i;szaX {u(y,q),A(z,q)} if x can be expressedasx =y —z

0 Otherwise
) (x, q) = {xzir;,’;max{u(y, ), A(z,q)} if x can be expressed as x = yz
0 otherwise

(* D) (x,q) = {xzac_a(bi_"c';min{u(a, q),A(c,q)} if x can be expressed as x = ac — a(b — ¢)

0 otherwise
Throughout this paper, f; is the characteristic function of the subset | of N and the characteristic function of N x Q denoted

by y, that means y: N x Q — [0,1] mapping every elements of N x Q to 1.
Definition 2.10:

For any Q-fuzzy set uin X and t € [0,1]. We define two sets
Uw;t) ={(x,q9)/x €N,q € Q,u(x,q) =t} and L(u;t) = {(x,q)/x € N,q € Q,u(x,q) < t}, which are called an upper and
lower t-level cut of i respectively.

Definition 2.11:

A mapping f: N — N’ is called a near-ring homomorphism if f(x +y) = f(x) + f(y) and f(xy) = f(x)f(¥),Vx,y €
N.

Definition 2.12:
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A mapping f:N — N' is called a near-ring anti homomorphism if f(x+y)=fu)+f(x) and f(xy)=
fONfx)vx,y €N

Definition 2.13:
A Q-fuzzy set u of a group G is called Q-fuzzy subgroup if
p(x —y,q) <max{u(x,q),uly,9)},vx,y€G,qeQ
Definition 2.14:
A Q-fuzzy set u in N is a Q-fuzzy bi-ideal of N if

() p(x—y,q) = min{u(x), u(y)}vx,y €N

(i) p(xyz) = min{u(x),u(2)} vx,y,z € N
Definition 2.15:

A Q-fuzzy set u of a group G is called an anti Q-fuzzy subgroup if
ulx —y,q) < max{u(x,q),n(y,Q)}vx,y € G,q € Q

3.Anti Q-fuzzy bi-ideal in near-ring:

Definition 3.1:

A Q-fuzzy set u in N is an anti Q-fuzzy bi-ideal if for all x,y,z € N and q € Q
() uCx—y q) < max{u(x, @), n(y, )}
(i) uCeyz, q) < max{u(x, @), u(z, q)}

Example 3.2:

Let N = {0, a, b, c} be the Klein’s four group. Define multiplication in N as follows:

o oo ot
o o oo
W oo > >
» o o T|o
o ®» o o|o
= =)

o o o o|lo
o oo ol
o o o o|loc
o o o olo

Then (N, + -) is a near-ring. Define an anti Q-fuzzy set u: N x Q@ — [0,1] by u(0,q) = 0.6,
u(a,q) = 0.7, u(b,q) = u(c,q) = 0.8. Itis easy verify that u is an anti Q-fuzzy bi-ideal of N.

Theorem 3.3:

Let f: N — N’ be an onto homomorphism of a near ring N.
1) If Aisan anti Q-fuzzy bi-ideal in N', then f~1(4) is an anti Q-fuzzy bi-ideal in N.
2) If pisananti Q-fuzzy bi-ideal in N, then f(u) is an anti Q-fuzzy bi-ideal in N'".

Proof:

1) Let A be an anti Q-fuzzy bi-ideal of N'.
For,y,z€ N,qE Q
0] A& -y.) =2 (x —y,)
=20, - f&, )
< max {Af (x, ), Af (v, )}
=max {f (1) (x,q), f (D) &, )}
Therefore f~1(2) (x —y,q) < max {f ' (W) (x, @), f (D) (v, )}
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Thus £~1(A) is an anti Q-fuzzy subgroup.
(i) 1) (yz,q) = 2 (f(xyz,9))
=AM Df 0. f (2 )
< max {A(f (x,9)), A(f (z,q)}
=max {f'(D) (x,q), f*A) (z, )}
Therefore, f~1(2) (xyz,q) < max {f~*(D) (x,q),f ') (z, 9)}
Hence f~1(4) is an anti Q-fuzzy bi-ideal in N.
2) Let u be an anti Q-fuzzy bi-ideal in N.
Lety,,y,,y3 EN'andq € Q
Then we have ,
{6, )/(x, Q) € fT 1y DY 2 {0 —%2,@)/(x1, @) € f7 (v, @) and (x2,9) € f1(v2,9)}
And hence
(i) fW) 01 =y2,@) = inf (u(x,9)/(x,q) € f (1 — Y2, D}
<inf {u(x —x2,9)/(x1,@) € f (1, q) and (xz, q) € f~ (¥2, )}
S inf{max{,u(xl, q)v :u(xZ! q)}/(xlﬂ q) € f_l(ylﬂ Q) and
(x2,9) € f ' (y2, D}
= max {inf{u(x;, q)/(x1,q) € f ' (y1,q)} and
inf {1(x2,9)/(x2,9) € f (2, O}
max {f (W1, @), f W) (v2, )}
Therefore, (1) (y1 — ¥2,q) < max{f (W) (1, @), f (W) 2, O}
Thus f(w) is an anti Q-fuzzy subgroup in N".
(i) Let y;,y,,y; € N and g€ Q
Then we have,
fW)(1y2y3, @) = inf{u(x,q)/(x, @) € £ (11¥2Y3, )}
< inf{u(xx2%3,9) /%1 € f7H(y1, @) and x5 € 71 (y3, q)}
< inf{max{u(xy, @), 1 (x3,9)/ (%1, q) € f7 V1, @) and (x3,9) € f~(¥3,9)}
= max{inf{u(x;, q)/(x; € f~'(y1, @)} and inf{u(x3, q)/ (x3,9) € f~(¥3, @)}
= max{f (W) vy, ), f W (y3, ¢}

Therefore, £ (1) (V1y2y3,9) < max{f(u) 1, @), f (1) (¥, 9}
Hence f(u) is an anti Q-fuzzy bi-ideal of N'.

Theorem 3.4:

Let {u;/i € Q} be a family of an anti Q-fuzzy bi-ideal of a near-ring N, then U;cq 1; is also an anti Q-fuzzy bi-ideal of N,
where  is any index set.

Proof:

Let {u;};cq be a family of an anti Q-fuzzy bi-ideals of N.
Letx,y,z€ Nandqe Q and u = Ujeq Ui
Then, u(x, q) = Uiea i (x,q)
_ sup
- ieﬂui(x' q)
Now, u(x —¥,q) = gt (x =¥, 9)
< jeq max{u;(x, @), 1, (v, )}
= max{jeq 1:(x, @), g0 1: v, O}
= max{U;eq t; (x, @), Useq t: (v, @)}
= max{u(x, q), u(y, )}
Therefore,u(x — y) < max{u(x, q), u(y, q)}
Thus u is an anti Q-fuzzy subgroup of N.
And u(xyz,q) = jeq 1:(xy2,q)
< en max{p; (x, q), 1;(z, q)}
max{5eh, 1%, @), featti(z,9)}
max{U;eq i (%, q), Uieq 1:(2, @)}
max{u(x, q), u(z,q)}
Therefore,u(xyz, q) < max{u(x, q), u(z, q)}

Hence, u = U;eq y; is an anti Q-fuzzy bi-ideal of N, where Q is any index set.

Theorem 3.5:

Let u be an anti Q-fuzzy subgroup on N, then u is an anti Q-fuzzy bi-ideal of N iff uNu 2 p.
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Proof:

Assume that p is an anti Q-fuzzy bi-ideal of N.
Let x',x,y,x;,x, € N and g€ Q such that x" = xy, x = x;x,
Now, (uN) (', @) = ) max{(uN) (x, 4), n(¥, )}
= iy max{yey max{u(e, @), N e, @) 10, )
= o max{ " max{uCe, @), 1,107, )}
= xl:xlglc;li maX{,u(x, q)! :u(y! q)}
= xr:leLcT;{/ :u'(xleyl q)
= u(x, q)
Thus (uNu) 2 u
Conversely, Assume that (uNu) 2 u
u(xyz,q) = (uNu)(xyz, q)
= yzmap Max{(uN)(a, q), u(b, )}
< max{(uN) (xy, q), u(z, q)}
< max{u(x, q), N(x, q), u(z, @)}
= max{u(x,q), 1, u(z,q)}
= max{u(x, q), u(z,q)}
Thus pu(xyz, q) < max{u(x, q), u(z,q)}
Therefore, u is an anti Q-fuzzy bi-ideal of N.

Theorem 3.6:

Let N and N' be two near rings. A mapping f: N — N' be a homomorphism if u is an anti Q-fuzzy bi-ideal of N' and
L(p; t) is a bi-ideal of N' then L(f ~1(w); t) is a bi-ideal of N.

Proof:

A mapping f: N — N'be a homomorphism if u is an anti Q-fuzzy bi-ideal of N and L(y; t) is a bi-ideal of N'.
Letx,y € L(f ' (u); t)
=Wk <tand fWOq) <t
=u(f,q) <tandu(f(y,q) <t
Now,f~* (1) (x = ¥,9) = u(f(x = y,9))
=u(f(r,q) - f(v. @)
< max{u(f (x, 9)), u(f . 9))}
=t
Therefore,f ~*(w)(x —y,q) <t
Hence L(f~1(w), t) is an anti Q-fuzzy subgroup of N".
Letx,z € L(f *(u),t) andy € N
Then f~*(w)(x,q) < tand f (W) (z,q) < ¢
= u(f(x,q)) <tand u(f(z,q)) <t
Now, f~*(u)(xyz,q) = u(f (xyz q))
=u(feef v, 0)f (zq)
< max{u(f (x, q)), u(f (z.q))}
=t
Therefore, f~1 (W) (xyz,q) <t
We get xyz € L(f ' (u); t)
Hence L(f~1(w); t) is a bi-ideal of N.
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