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1. Introduction

In 1965, researcher L.A. Zadeh invented the innovative idea the fuzzy set [4]. M.Himaya Jaleela Begum and S.
Jeya lakshmi [1] presented the concept of anti fuzzy bi-ideals in near-ring .The Hybrid structures and
applications are introduced Young Baejun. Seok-Zunsong, G.Muhiuddin[5].Young Bae Jun, Madad
Khan,Saima Anis [2] presented the concept of hybrid ideals in Semigroups. B.Elavarasam,K.Porselvi YoungBae
Jin discussed hybrid generalized bi-ideals in Semi groups[3].In this research paper, we introduce the notion of
hybrid fuzzy bi-ideals of Near —rings and illustrated with examples.

2.Preliminaries
Definition:2.1 [3] Let N be a near-ring with two binary operations as <+’ and ' - " which satisfy the following
conditions:
(M (N,+) be a group
(i) (N, *) be a semi-group.
(iii) (X+y) - z= x°z+y-zV X,y,z €EN.
Precisely because it satisfies the right distributive law, it is a right near-ring. We would instead use
the term “near-ring” of near ring right”. We denote xy instead of x-y. Note that0 (x)=0 and(-x) y=-
xy but in general x (0)=0 for some x €N.
Definition:2.2 [3] Let N be a near-ring and let 1 be the non-empty subset of near- ring N that is called as an
ideal of N which satisfies the following conditions:
(iv) (1,+) be a normal subgroup of (N,+),
(V) INC I,
(vi) y(i+x)-yx € IVi € I; x,y € N.

Definition:2.3 [1] Let N be a near-ring. A fuzzy set 4 of N is called as an anti fuzzy bi-ideal of N if for all
x,y,Z€N.
® p(x —y) < max{u(x), u(y)}.
(i)  uleyz) < max{u(x), u(2)}.
Note: 2.4
Jun et al presented the basic representation of hybrid structure and associated outcome as result [4]. Let P (U)
said to be the power set of an initial universal set U and let | be the unit interval.
Definition: 2.5[5] Let £; be a hybrid structure in N over U is defined as a mapping
fi=(f,2):N > P(U) x I X o (f(x),1(x))
Where f:N - P(U) and A:N — [ are mapping.
The set of all hybrid structures in N over U is denoted by H(N).
Define a relation ‘<<’ on as follows:
fge fEF r=uvf.g e H(N) where f € § means that f(x) S §(x) and A»> u means that
Mx)= u(x)vx eN.then (H(N), «) is a partially ordered set
Definition:2.6[5] Let f; be a hybrid structure in N over U. Then sets

fala, t] = {x € X|f(x) 2 &, A(x) < t}
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fila,t] ={x € X|f(x) 2 a,A(x) < t}

file, ) = {x € X|f(x) 2 &, A(x) < t}

faila,t) ={x € X|f(x) 2 a,A(x) < t}
are called the [a, t]- hybrid cut, (, t] -hybrid cut [, t) - hybrid cut (e, t)- the hybrid cut of f;respectively
where ¢ € p(U) andt e [

Obviously, fi(a,t) € fi(a,t] € fila, t]and fi(a,t) € fila,t) € fila, t]

Definition: 2.7[3] Let f; € H(N).For ¢ # A € N the characteristic hybrid structure in N over U is denoted by

xa(f2) =(xa(f), xa() and it is defined by

)(A(f):N—>SD(U)x'—>{U x €4

¢ otherwise

and

0 x €A
XaQ): N = Ix o {1 otherwise

Definition:2.8 [5] Letf;, g, € H(N), the hybrid intersection of fand g, is denoted by
f @ g and is describes to be a hybrid structure
fiM g, N->PU)xI X 0 ((FAG(x), (AV ) (x)) Where
fAGN->PU) X+ f)Nngx)
AVu:N->1 X = A(x)Vulx)
2. Hybrid Fuzzy Bi-ideals

Definition: 3.1 Let f; € H(N), f; is called a hybrid fuzzy bi-ideal of N over U which satisfies the following
conditions:
(HBL): f(x +y) 2 N{f (x), f (1)}
(HB2): A(x +y) SV {A(x), 1(»)}
(HB3):f(xyz) 2 N{f(x), f(z2)}Vx,y,zEN
(HB4): A(xyz) <V {A(x), A(2)}
Example:3.2 The universal set U is given by U=[0,1]
Let N={0,x,y,z} is a near-ring with the binary operation ‘+ and ' - ' defined by

+ 0 X y z
0 0 X y z 0 X y z
X ” 0 . 0 0 0 0 0
y X 0 0 0 0 Respectively.
y y z X 0 y 0 0 0 X Let f;be a hybrid structure in
z z y 0 X 7 0 0 0 X N over U which is given in the
table

N f

0 [0,0.6]

X [0,0.2]

y {0}

z {0}

A be any constant mapping from N to I . Then we say that f; is a hybrid fuzzy bi-ideal of N over U.
Theorem:3.3 Let A be a non-empty subset of N and A is a hybrid fuzzy bi-ideal of N over U. Show that
xa(f2) is a hybrid fuzzy bi-ideal of N.
Proof:

Let A be a hybrid fuzzy bi-ideal of N and Let X,y € N

Case()Ifx g A, ygAthenx+y ¢ A

w xa(F)(x +¥) 2 ¢ = N{xa(F) ), xa(F) ()} and

XaM(x +y) 1=V {ra(D ), xa(D ()}

Letx,y,zeENIfx ¢ A, y¢Aandz ¢ Athenxyz ¢ A

xa(F)(xy2) 2 ¢ = N (f) (), xa(f)()} and

Xa@M)(xyz) < 1=V {x,(D)(x), xa(1)(2)}

Case (ii) Letx,y € N Case (ii) Ifx € A,y e Athenx+y €A

wxa(F)(x+3) 20 = N{xa(f) (), xa(f) )} and

24D (x +y) < 0=V {x, (D), xaD )}

Letx,y,z€ N

IfxeA yeAandz € Athenxyz € A

3292



Dr. M. Himaya Jaleela Begum?, G.Rama®Reg.

xa(F)(xy2) 2 U = N{xa(f) ), xa(f)(2)} and
Xa@M)(xyz) < 1=V {},(D)(x), xa(1)(2)}
~ xa(f2) is a hybrid fuzzy bi-ideal of N.
Proposition:3.4 Let f; and g, are the two hybrid structures in N over U. Forany 5,6 € P(U) and a,b € I, we
have the following properties:
(i) If 8 € §and b < a, then f3[8,b] € f1[B, a]
(i) Iff; < Guthen F[8,b] € g, [8,b]
(i) I (Fm g8, bl = HlB.bING.IB,b]
Proof: (i) Letp € andb < aandletx € f;[5,b]. Then f(x) 2 6 2 8 and A(x) < b < a, which implies
that x € f;[B,a]Thus f; [8,b] € £i[B, a]
(ii) Assume that f; «< g, and letx € f;[B, b]
Theng (x) 2 f(x) 2 fand u (x) < A(x) 2 b
Hence x € §,[B,b] andso f3[B,b] S §,B,b]
(i)  Letx e Nwehavex € f; @ g[8 bl © (FNGH(x) 2B, (AVw)(x) < b
SfNngx) 2B, V{AX),u(x)} <b
S f(x)2B,§(x)) 2B,A4(x) < b,u(x) <b
S x € ]E[B,b],x € §u[B,b]
& x € filB, b0 Gu[B, b].
Theorem:3.5 If (4, A, As, ... Ay) are hybrid fuzzy bi-ideal of N ,then A = NIL, 4; is also a hybrid fuzzy bi-
ideal of N.
Proof: Let A; ={( f,Aﬁ Aq;): 0 € 1} be anon-empty family of hybrid fuzzy bi-ideal of N

Let X, y, z € N we have

(i)(ﬂ o )(x+y> - N(F, o) 2 () OHF, (), T, (v

iel iel iel

=N¢N(f, 00, (F4 o0

iel iel

Therefore (ﬂ(FA' )(x+y) 2 {ﬂ(FA' ), ﬂ(]?/% )

iel iel iel

i)\ G+ = (A +9) < v (v {4,00,2, (N )
< VTV 44 (0). v 253

iel iel
Therefore
V A, (x +y) < V{\/ AA(X)' V ﬂ’A‘(y)}

(i) (ﬂ ﬁ\ )(xyZ) i=e'ﬁ(i;A (xyz)) 2 ﬁ (N, (%), f, (2

iel iel iel

*N¢N (T, co. (T, @
icl iel
Therefore (ﬂ(iﬂ )(xyz) 2N {D(FA x), D(F/ﬂ (Z)}
iel iel iel
(V) A4, 2) = \/ (a,(192)) < \/ (v {24 (0, 2, (D D = VI 24 (). 44 (2)}
Theféfore iel tel te! el
V A (eyvz) < VN Ay (X)) A4 (2))

iel iel iel

Hence intersection of a non-empty collection of hybrid fuzzy bi-ideal is also a hybrid fuzzy bi-ideal of N.

4. Homomorphism of a hybrid structure

Definition:4.1[3]Let g: L — M be a mapping from a set L to set an M for a hybrid structure f; in M over U.
Consider a hybrid structure
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97 (%) = (g7*(f ).g™*(@) in Lover U. Where g~ (f(x)) = §(f (x)) and
g (M) (x) = AMg(x)V x € L. Say that g~*(f;) is the hybrid pre-image of f; under g
For ahybrid structure f; in L over U. The hybrid image of f; under g is defined in M over U where for every

keM
g (f(k)) = {xegL‘J(k)

fe, ifgTi k) # ¢

o, otherwise

N\ 2@, irgw=e
g(ﬂ'(k)) = Vxeg~1(k
1, otherwise

Definition:4.2[3]Let N;and N, be two near-rings. Let g: N; = N, is called a near- ring homomorphism if
9x +y) =gx) +g()and glxy) = g(x)g(y) forany x,y € Ny

Theorem:4.3

Every Homomorphic hybrid pre-image of a hybrid fuzzy bi-ideal is also a hybrid fuzzy bi-ideal in N

Proof:

Let g: N; = N, be a near- ring homomorphism and f; be a hybrid fuzzy bi-ideal of N, over U and let x, y, z €
N; then

DI A +¥)=Fglx +y)=fgx) + g) 2n {f(9()), F(g)}
Therefore g7*(f)(x+y)  2n{g™ (f(0)), g7 FON}

(g D +y)=Ag(x +¥)) =A(gx) +g») <V {A(g(®)), 2(g(»))}

Therefore g7 *(A)(x +y) <v{g ' (A(x)), g 1 (A(»))}

(iiDg™*(f)(xyz) = f (g(xy2)) = fg)g(1)g(2) 2n {f(g(x)).f(9())}

Therefore g~ (f)(xyz) ~ 2n{g™* (f®)), 97 (F (@)}

(1) g7 (W) (xyz)= Ag(xyz)) =Ag@)g(g2) <V {A(g(x)), 1 (g(2))}
Therefore g=*(A)(xyz) <Vv{g *(1(x)), g7 *(A(2))}

Therefore g~1(f;) is a hybrid fuzzy bi-ideal in N,

Theorem:4.4
Let g: N; > N, be an onto homomorphism of near-rings let g=(£) = (g7 *(f), g1 (1)) be a hybrid fuzzy
bi-ideal of N;over U where f; is a hybrid structure in N, over U.
Proof:
Let xy,y1,21 € Ny then g(x3) =x; , 9(¥2) = y1, g(22) = y1 for some x;,y,,2; € Ny
NOW,(i)f (g +y) = ]F(g(xz)~ + g()’z)) =~ f(g(xz + 3’2)) :g_l(f)(xz +¥2)
20 {g7(f)(x2), 7 (F) 02)
Therefore f (x; +y1) 2n{f (x),f ()}
(i) A0 +y1) =2g(x) +902) = Ag(x, +y,)) =g~ (D (xz + y2)
VT D (), T D (r2)
Therefore A(x; + y1) =V {A(x), A(y)}
(iii) f(x1}’1z1) = f(g(xz)q(yz)g(zz)) = f (g(x2y22,) 2N {f(g(xz))'f(g(zz))
Therefore f(x,y,1z1) =N {f(x1), f(z1)}
(iV) A0 y121) = A(g(x2) 9 (¥2)9(22)) = A(g(x2Y22;)) <V {A(g(xz)),/l(g(zz))
Therefore A(x;y12;) <V {A(x;), A(z,)}
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