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1. INTRODUCTION

The study concept of fuzzy set was first initiated by Zadeh[14] in 1965. After
a decade he also introduced the notion of interval valued fuzzy subset[15](in short
i-v fuzzy subset) in 1975. In [2] Biswas first discussed the concept of anti fuzzy sub-
groups. Abou-Zaid[1] proposed the concept of fuzzy subnear-rings and ideals of near-
ring. The concept of fuzzy subgroups first introduced by Rosenfeld[9]. Kim et al.[3]
initiated the notion of anti fuzzy ideals of near-rings. The idea of anti fuzzy ideals
of I'-near-rings was studied by Srinivas et al.[L0]. In [7], the notion of fuzzy ideals
in near-rings was introduced by Kim and Kim. Davvaz[4] has discussed the concept
of fuzzy ideals of near-rings with interval valued membership functions. Jianming
Zhan et al.[0] initiated the concept of interval valued fuzzy ideals of hypernear-rings.
The concept of interval valued fuzzy quasi-ideals of semigroups was first introduced
by Thillaigovindan and Chinnadurai in [11]. Thillaigovindan et al.[12] have intro-
duced the notion of interval valued anti fuzzy ideals in near-rings. Jun et al.[13]
have discussed some basic properties of fuzzy h-ideals in hemiring. In this paper,
some characterizations of interval valued anti fuzzy ideals of near-ring and fuzzy
relations on near-rings are discussed. Homomorphism and anti-homomorphism of
interval valued anti fuzzy ideals in near-rings are also studied.
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2. PRELIMINARIES

Through out this paper R denotes left near-ring unless otherwise specified. In
this section we recall some basic definitions and results.

A near-ring is an algebraic system (R, +,-) consisting of a non empty set R
together with two binary operations called + and - such that (R, +) is a group not
necessarily abelian and (R, -) is a semigroup connected by the distributive law: x -
(y+2z)=x-y+x-zvalid for all z,y,z € R. We use the word ‘near-ring 'to mean
a ‘left near-ring . We denote xy instead of x - y. An ideal I of a near-ring R is the
subset of R such that (i) (I,+) is a normal subgroup of (R,+), (ii) RI C I, (iii)
(x+a)y—xy €I, for any a € I and z,y € R. Note that I is a left ideal if it satisfies
(i) and (ii), and a right ideal if it satisfies (i) and (iii).

Definition 2.1. Let I be an ideal of R. For each a 4+ I,b+ I in the factor group
R/I, we define (a+1)+ (b+1)=(a+b)+TIand (a+I)(b+1I)=ab+1. Then R/I
is a near-ring which we call the residue class near-ring of R with respect to I.

Notation 2.2 ([11, 5]). By an interval number @, we mean an interval [a™,a™]
such that 0 < ¢~ < at < 1 where ¢~ and a*t are the lower and upper limits of
@ respectively. The set of all closed subintervals of [0, 1] is denoted by D[0,1]. We
also identify the interval [a,a] by the number a € [0,1]. For any interval numbers

a; = [aj, j] b; = = [b; ,b;r] € D[0,1],7 € J an index set we define
max'{a@;,b;} = [max’{aj ,b; },max’{aj ,bj' I,
min’{@;,b;} = [min’ {aj ,b; }, min {a] ,bj 1,
1 fliv: f f . 7-: S B +
inf" @, Luell ay ,ij a]} ,sup’ @; 31611}) a; ,iteul) a]]
and put
(1) E§§<:>a’ <b~ and a™ < bT,
(2) a=b<=a" =b" and a’ = b,
(B)a<b<=a<banda#bd

(4) ka = [ka=,ka™], for 0 <k < 1.

Definition 2.3 ([11]). Let X be a non-empty set. A mapping 1 : X — DI0,1] is
called an i-v fuzzy subset of X. For all z € X, 7u(z) = [u~ (x), u"(z)], where p~
and ut are fuzzy subsets of X such that p~(x) < p*(z). Thus Ji(x) is an interval(a
closed subset of [0,1]) and not a number from the interval [0, 1] as in the case of a
fuzzy set.

Let 1,7 be i-v fuzzy subsets of X. The following are defined by

(1) p <7 e a(z) <v(). (2) B =7 < n(z) =v(z).

(3) (rUP)(z) = max'{f(x), v(x)}.  (4) (FNP)(x) = min"{7(x), v(z)}.

(5) B() = T~ fiw) = [1 — * (@), 1 — (2],
Definition 2.4 ([11]). Let @ be an i-v fuzzy subset of X and [t1,¢2] € DJ0, 1]. Then
the set
U @ [ti,t2]) = {z € X| m(x) > [t1,t2]}, is called the upper level set of & and
L(: [t1,t2]) = {z € X| f(x) < [t1,ts]}, is called the lower level set of 7.
Definition 2.5 ([12]). An i-v fuzzy subset fi of a near-ring R is called an i-v anti

fuzzy subnear-ring of R if
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(1) Az —y) < max"{7(x), 7i(y) },
(2) f(zy) < max"{7i(x), a(y)}, for all z,y € R.

Definition 2.6 ([12]). An i-v fuzzy subset Tz of a near-ring R is called an i-v anti
fuzzy ideal of R if i is an i-v anti fuzzy subnear-ring of R and

(3) iy + 2 —y) < R(z),

(4) i(zy) < n(y),

(5) i((z + 2)y — zy) < [i(2) for any z,y,2 € R.

Note that fr is an i-v anti fuzzy left ideal of R if it satisfies (1), (2), (3) and (4),
and [ is an i-v anti fuzzy right ideal of R if it satisfies (1), (2),(3) and (5).

3. CHARACTERIZATIONS OF INTERVAL VALUED ANTI FUZZY IDEALS

In this section we first define the direct product of i-v anti fuzzy ideals of near-
rings and provide an example. It is established that the anti direct product of i-v
anti fuzzy ideals of near-rings is also an i-v anti fuzzy ideals. We obtain the necessary
and sufficient condition for the strongest i-v anti fuzzy relation on a near-ring R with
respect to an i-v fuzzy subset & to be an i-v anti fuzzy ideal of R.

Definition 3.1. Let 7i; be an i-v anti fuzzy ideal of near-ring R;, for i =1,2,...,n.
Then the anti direct product of g, (i = 1,2,...,n) is a function @y X Gy X ... X
T, R X R2 X ... x R, — DJ0,1] defined by fi; X iy X ... X I, (1, T2, ..., 2n) =
maxi{ﬁl(x1)7ﬁ2('r2)’ ""ﬁn(xn)}'

Example 3.2. Let Ry, R2, R3 = {0,1,2}. Addition is modulo 3 and g, , ‘g, and ‘g,
be defined as follows:

Flo[1[2] [m O]1[2] [m]O[1]2] [ |O[1]2
ojof1[2] [0 [o[1[2] [0 [o0]o0f0| [0 [0]0]0
1(1]2]of |1 |of1]|2| |1 |of[1]2] |1 |of1]2
2 02/0f1] |2 |ol1|2] |2 |o|1|2] |2 |o|2]|1

Then clearly, (R1,+, R, ), (R2,+,Rr,) and (Rs,+, r,) are left near-rings. Let 7i; :
Ry — D[0,1], iy : R2 — DI[0,1] and Ti5 : R3 — DJ[0, 1] be i-v fuzzy subsets of Ry, Ry
and Rg, respectively defined by,

11(0) = [0.1,0.2], 7, (1) = [0.5,0.6] = 72, (2),

F2(0) = [0.3,0.4], Tip(1) = [0.7,0.8] = T1y(2),

713 0) = [05,0.6], 713(1) = [0.8,0.9] = 71y (2):
Clearly, p1, po and pg are i-v anti fuzzy ideals of Ry, Ry and Rs.
Let R = Ry X R x Ry and T = [i; X [y X fi3. Let m : R — DJ[0,1] defined by
7i(z1, 22, x3) = max*{fi; (z1), iy (22), Hi5(23)}, for all 21 € Ry, x5 € Ry and 23 € R3
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is an anti direct product of p as shown below.

7(0,0,0) = [0.5,0.6] 7(0,0,1) = [0.8,0.9] 7(0,0,2) = [0.8,0.9]
7(0,1,0) = [0.7,0.8] 7(0,1,1) = [0.8,0.9] 7(0,1,2) = [0.8,0.9]
7(0,2,0) = [0.7,0.8] 7(0,2,1) = [0.7,0.8] 7(0,2,2) = [0.8,0.9]
7(1,0,0) = [0.5,0.6] 7(1,0,1) = [0.8,0.9] 7(1,0,2) = [0.8,0.9]
7(1,1,0) = [0.7,0.8] 7(1,1,1) = [0.8,0.9] 7(1,1,2) = [0.8,0.9]
7(1,2,0) = [0.8,0.9] 7(1,2,1) = [0.8,0.9] 7(1,2,2) = [0.8,0.9]
7(2,0,0) = [0.5,0.6] 7(2,0,1) = [0.8,0.9] 7(2,0,2) = [0.8,0.9]
7(2,1,0) = [0.7,0.8] 7(2,1,1) = [0.8,0.9] 7(2,1,2) = [0.8,0.9]
7(2,2,0) = [0.7,0.8] 7(2,2,1) = [0.8,0.9] 7(2,2,2) = [0.8,0.9].

Definition 3.3. Let & be an i-v fuzzy subset in a set R, the strongest i-v anti
fuzzy relation on R, that is an i-v anti fuzzy relation 7 with respect to @ given by

~(z,y) = max*{u(z), fu(y)} for all x,y € R.

Definition 3.4 ([1]). Let f be a mapping from a set R to a set S. Let & be an i-v
fuzzy subset of R and X be an i-v fuzzy subset of S. Then, the pre-image f~*()\) is
an i-v fuzzy subset of R defined by f~'(A\)(z) = A(f(x)), for all z € R. The image
f(@) is an i-v fuzzy subset of S defined by

B sup iily) iffL(z) £ 2
@) (@) = { ver @
0 otherwise.

The anti-image f_(fz) is an i-v fuzzy subset of S defined by

. f T— f —1
f_ @) = vl PO @ £ e
1 otherwise.

Definition 3.5 ([7]). Let R and S be near-rings. A map f : R — S is called a

(near-ring) homomorphism if f(z +y) = f(x) + f(y) and f(zy) = f(z)f(y), for all
z,y € R.

Definition 3.6 ([3]). Let R and S be near-rings. A map f : R — S is called a
(near-ring) anti-homomorphism if f(x+y) = f(y) + f(z) and f(xy) = f(y) f(x), for
all z,y € R.

Theorem 3.7. The anti direct product of i-v anti fuzzy ideals of near-rings is i-v
anti fuzzy ideals of a near-ring.

Proof. Let [i; be i-v anti fuzzy ideals of near-rings R;, i=1,2,...,n. Let x = (21, 23, ..., ;)
y = (Y1,Y2, .y Yn) and z = (21, 22, ..., 2n) € R1X RaX...X R, and let [iy X iy X ... X[, =
464
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1. Then
E(I - y) = ﬁ(('rhx% 71771) - (y15y27 7yn))
A(T1 — Y1,T2 = Y250y Tn — Yn)
= ma‘xl{ﬁl(ml _y1)7ﬁ2(x2 _yZ)a'"uﬁn(a’.n_yn)}
< max{max"{11; (z1), 11, (y1) }, max* {1y (22), 715 (y2) }, -,

max’ {ﬂn (zn), P, (yn)}}

maxi{maxi{ﬁl(xl)7ﬁ2(m2)v 7ﬁn(xn)v }vmaxi{ﬁl(y1)7ﬁ2(y2)u RXE

T (Yn), }}

= max"{Ji; X Ty X, oo, T (T1, Ty ooy Tp )y Ty X T Xy eves Ty, (Y1, Y25 oy Yn) ¥
max'{7(z), fi(y) }-

Similarly, i(ay) < mex {i(z),7i(y)}-

Ay +z—y)

ﬁ((y15y27 7yn) + ('Ttha 7$n) - (y1’y27 7yn))
Alyr + @1 — y1,Y2 + T2 — Y2, o, Yn + Tn — Yn)
max' {7ty (y1 + 21 — Y1), Ho (Y2 + T2 — Y2)s ooy Tl (YUn + T — Yn) }

< maxt {71, (01), iy (@), s T (20)}
= [y X HgXy ey I (21, T2y ooy )
= n(z).
(zy) (1, @2, ooy 0 ) (Y15 Y2y -y Yn))
= A(x1y1, T2Y2, s TnYn)
= max'{f1, (z191), Ba(€2Y2), s T (Tnyn) }
< max {71y (y1), Fo (Y2), -+ T (Yn) }
= Ty X Hp Xy ey By (Y1, Y2, o5 Yn)
= y).

i((z + 2)y — wy)

<

(21,22, ey @n) + (21,22, o0y 20)) (Y1, Y2y oo Yn ) —
(1,2, ooy ) (Y1, Y2, s Yn))
A(((z1 + z0)y1 — 21y1), (2 + 22)y2 — 2292), .,
(Tn + 20)Yn — TnYn))
max' {71, (21 + 21)y1 — 2191), o (22 + 22)y2 — T2y2), -y
T ((Tr + 20)Yn — Tnyn) }
max' {71y (21), Tia(22), -y Fin (20) } = Fil2)-

Therefore 7 is an i-v anti fuzzy ideal of R. O

Theorem 3.8. Let 1 be an i-v fuzzy subset of a near-ring R and 7 be the strongest
i-v anti fuzzy relation of R with respect to . Then [ is an i-v anti fuzzy ideal of R
if and only if ¥ is an i-v anti fuzzy ideal of R X R.
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Proof. Let us assume that 1 is an i-v anti fuzzy ideal of R. Let x1,y1, Z2, Y2, 21, 22 €
R. Then for z = (z1,22),y = (Y1,¥2), 2 = (21, 22) € R x R, we have

Y —y) = F((z1,72) — (y1,92))

IA I

¥(r1 —y1, T2 — y2)

max' {7i(z1 — y1), (22 — y2)}

max’ {max’ {fi(z1), #(y1)}, max{7(x2), 7

max' {max'{7i(x1), fi(22) }, max'{7i(y1), 7i(y2) }

(y2)}}

= maXi{i(l’l,l’Q)ai(ylay?)}

max"{¥(x),5(y)}.

Similarly, ¥(zy) < max{¥(z),¥(y)}

F(y +x—y) (Y1, 92) + (21, 22) — (Y1, 92))
= F(y1 + 21— y1,y2 + T2 — y2)
= max{i(y1 + 1 — 1), Fi(y2 + 32 — y2)}
< max' {7i(z1), i)} = F(x1, 22) = F(2).
¥(zy) (@1, 22)(Y1,y2))
= F(T1y1, T2y2)
= max"{f(z1y1), i(x2y2) }
< max"{7(y1), 7(y2)} = V(y1, v2) = V(v)-
Y@ +2)y—zy) = F(((z1,22) + (21,22)) (y192) — (21, 22) (Y1, y2))

= F((z1 + 21)y1 — 21y1, (T2 + 22)y2 — T2y2)
= maxf{ﬁ((ml +21)y1 — w1y1), B((w2 + 22)y2 — T2y2)}
< max"{fi(z1), B(22)} = (21, 22) = (2).

Therefore 7 is an i-v anti fuzzy ideal of R x R.
Conversely, assume that 7 is an i-v anti fuzzy ideal of R x R. Then, for x =
(Ihl’g), Yy = (ylayQ)v z = (21722) € R x R’

max {Zi(z1 — y1), (w2 — ya)}

IN

F(@1 — Y1, 72 — y2)
(1, 22) — (¥1,92))

¥z —y)

max'{7(z), (y)}
max"{7(x1, z2),7(y1,y2)}

max’ {max' {7i(z1), fi(z2) }, max'{7i(y1), i(y2) } }-
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I (1 — 1) > 7i(wa — ya), then Ti(r) > Fi(zz), Fn) = Filya), we get
s - gn) < mast {aan),Fi(yn)). Similarly, 7ergs) < mase () i)
max {f(y1 + 1 — y1), B(y2 + 22 — y2)} F(y1 + 21— y1,y2 + 2 — y2)
= (w1, y2) + (x1,22) — (Y1, 92))
= Fy+r-y)
< F(@) =7(z1,22)

max'{7i(x1), A(w2)}-

7y +w1—y1) > (Y2 +22—y2), then fi(z1) > 7i(w2), we get fi(y1+x1—y1) < fi(21).

max'{7i(z191), i(z2y2) } F(@1y1, 22Y2)
= F((z1,22)(y1,92))
= J(zy)
< 7( ) =7(Y1,92)
= max'{z(y1), i(y2)}-
If fu(z1y1) = 1i(w2y2), then 7i(z1) > fi(x2) and 7u(y1) = H(y2), we get
A(z1y1) < B(yr).

max'{f((z1 + 21)y1 — 2131), ﬁ((ﬂiz + 22)y2 — T2y2)}

F((z1 + 21)y1 — 21Y1, (T2 + 22)Y2 — T2y2)
(w1, 22) + (21, 22)) (Y192) — (21, 22) (Y1, Y2))
((z+2)y — 2y)

(2) =7(21, 22)

ax'{7i(z1), 7i(22) }-

If (21 + 21)y1 — 2191) > T((22 + 22)y2 — Tay2), then fi(z1) > f(z2), H(y1) > 7i(y2)

and 71(21) > [i(22), we get Ti((z1 + 21)y1 — 21y1) < ilz1).
Therefore, 7 is an i-v anti fuzzy ideal of R. 0

IN I
Q\ =2l =2

|
£

In the next theorem we prove the necessary and sufficient condition for an i-v
fuzzy subset of a near-ring R to be an i-v anti fuzzy ideal of R.

Theorem 3.9. An i-v fuzzy subset @ of a near-ring R is an i-v anti fuzzy ideal of
R if and only if its complement ¢ is an i-v fuzzy ideal of R.

Proof. Assume that 7 is an i-v anti fuzzy ideal of R. For x,y,2 € R

i —y) = 1-Hz —y)
> 1 — max'{z(z), a(y)}
=min"{T —7(z), T - 7(y)}

= min' {7°(2), 72°(y) }-
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Similarly, 72(zy) > min {z°(x), 2(y)} and,

Ely+z—y)=1-Hay+z-y)
> 1—7(z) =m(z)

a(zy) = 1 - f(zy)
> 1 —-7(y) =a(y)

Further, 7i*((z + 2)y — wy) = 1= pl(z + 2)y — ay) > 1T —[i(z) = 7°(2).

Therefore, 1€ is an i-v fuzzy ideal of R.
Conversely, Assume that ¢ is an i-v fuzzy ideal of R. Let x,y, 2z € R. Then

T-a(r—y) =gz —y)
> min {z°(z), 7°(y) }
:T—maxi{T— ac(x), T—1(y)},

which implies that T—7i(z—y) > T—max*{7i(x), 7i(y)}. Thus fi(z—y) < max*{z(x), m(y)}.
Similarly, fi(zy) < max*{n(z), z(y)} and

1-ay+z—y) =a(y+z—y)

> f(x) = 1 —fi).

Therefore i(y + 2 —y) < i(x). Next, T—p(xy) = a%(zy) = 7°(y) = 1—T7i(y). Thus
A(zy) < fi(y). Further, 1 *u((fcﬂ)y zy) = ((x+2)y —wy) 2 1°(2) = 1-1(z).
Therefore 7i((x + 2)y — xy) < fi(z). Thus f is an i-v anti fuzzy 1dea1 of R. O
Example 3.10. Let Z3 = {0, 1,2}. Addition is modulo 3 and . is defined as follows:

+]0]1]2 1012

0012 0j0j|0]0

1 (11210 11012

212101 210112
Then clearly, (R, +,-) is a left near-ring. Let 7z : R — DJ0, 1] be an i-v fuzzy subset

defined by m(0) = [0.2,0.3] and (1) = [0.6,0.7] = 7(2). Clearly, & is an i-v anti
fuzzy ideal of R. Further 1z°(0) = [0.7,0.8] and 1z°(1) = [0.3,0.4] = %(2). Tt is easy
to check that p¢ is an i-v fuzzy ideal of R.

Theorem 3.11. Let I be an ideal of R. Then for any t € D[0,1] with t # [1,1]
there exists an i-v anti fuzzy ideal Ti of R such that L(fi : t) = I.

Proof. Let i : R — DJ0,1] be an i-v fuzzy set of R defined by

() t ifx el
Tr) = _
H T ife ¢1.

Where £ is a fixed i-v number in D|[0,1] with ¢ # [1,1] and clearly L(f : t) 1.

Let z,y € R. Suppose that fi(x — y) > max*{z(z),7(y)}. Then fi(z —y) = 1 and

max‘{fi(z), (y)} = t. This implies that i(z) = £ = f(y) and so z,y € I. Clearly,

x —y € I, because I is an ideal of R, which implies that, 7i(x — y) = t. This

leads to a contradiction. Thus fi(x — y) < max*{f(z),(y)}. Similarly, f(zy) <

max{7i(z), (y)}. If there exists ¥,y € R such that f(y +  —y) > f(x). Then
468
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wly+x—y)=1and z(x) =% Thus x € I and so y + x —y € I, which implies
that f(y + « — y) = ¢, a contradiction. Hence fu(y + z — y) < f(x), for all z,y € R.
Similarly, we have to prove that fi(zy) < f(y) and a((x + 2)y — zy) < fi(z), for all
x,y,z € R. Therefore, 1t is an i-v anti fuzzy ideal of R. O

The final result of this section brings out the connection between the residue class
near-ring R/I with respect to an ideal I of R and the i-v fuzzy subset of R/I.

Theorem 3.12. Let I be an ideal of R. If [ is an i-v anti fuzzy ideal of R, then the
i-v fuzzy subset i* of R/I defined by i*(a+ 1) = infllﬁ(a + ) is an i-v anti fuzzy
€

ideal of the residue class near-ring R/I of R with respect to I.

Proof. Let a,b € R be such that a + 1 = b+ I. Then b = a +y for some y € I and

n*(b+1I) = inf"u(d = inf'zm = inf "I =n* I).
so " (b+ 1) = inf'R(b + 2) = mnf'hla+y +2) m+;gzelu(a+2) nt(a+ 1)
Hence, 1t * is well defined. For any  + I,y + I,z + I € R/I, we have

pre+D) = (y+1) = ' ([z-y) +1I)
= nf'7((z —y) +2)

—  inf Eli{ﬁ((ac —y)+ (u—v))}

=t e - (v 4+ )

< inf “max*{f(x + ), a(y +v)}
u,vel

= maxi{gigréf;iﬁ(x +u), leléf;ﬁ(y +v)}

= max'{g*(z+1),7" (y+ 1)}

Similarly, z*((x + I)(y + 1)) < max*{f*(z + I),z*(y + I)} and,

py+D+@+1)—(y+1) = p* ((y+z—y)+1I)
= nfT((y+o-y)+2)

= inf Iy +x—y)+ @v+u—0))
z=(v+u—v)€el

=l (o) ()~ (o)

< inf'm
< et

— e+,
469
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Again,

A+ D +1) = 7 () + )
= it R((ry) +2)

- (iﬁf)e Iiﬁ((xy) + (w))

= A+ )y +v)

< i fif
< inf'a(y +v)

= B y+1).

Similarly, 7*((z +I) + (z + D))y + 1) = (z + )(y + 1)) < @*(z + I).
Therefore, 7 * is an i-v anti fuzzy ideal of R/I with respect to I. O

4. HOMOMORPHISM OF INTERVAL VALUED ANTI FUZZY IDEALS

In this section, we give some characterizations of homomorphism of interval valued
anti fuzzy ideals of near-rings.

Theorem 4.1. Let f: R — S be an onto homomorphism of near-rings.
(1) If X is an i-v fuzzy subset in S, then f~1(X°) = (f~1(\))e.
(2) If & is an i-v fuzzy subset in R, then f(u®) = (f— (@))€ and f_(5°) = (f())°.

Proof. (1) Suppose ) is an i-v fuzzy subset in S. For x € R,

F7H0 @) = X (f(@)
= I-X(f(2))
= 17 (N(2)
= (7))

Thus f~1(X) = (f72(V)°.
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(2) Suppose @ is an fuzzy subset in R. Let € R. Then

FE)(y)

And f-(z°)(y)

sup  '7i°(x)
ef~1(y)

‘(1 —=T(z))
ze}r‘lg(y;ﬁ(x)

f-(m)(y)
(1))

()
inf

wef_l(y;(f—ﬁ(w))

T— sup ‘m(x)
z€f~1(y)

T—f(m(y)
(f(m)(y)-

sup
zef=1(y)

11—
1—
(f-
inf
z€f~H(y)

O

Theorem 4.2. Let f : R — S be a homomorphism of near-rings R and S. If X\ is

an i-v anti fuzzy ideal of S, then f~1(\) is an i-v anti fuzzy ideal of R.

Proof. Let X is an i-v anti fuzzy ideal of S.

PN -y = N

Al

Similarly, f~1(A\)(zy) < max*{f~t(\)(z), f71(A\)(y)}-

TNy +z—y)

Al

Again,

7N (y)

IA

-3
=

Let z,y,z € R. Then
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AN @+ 2)y —ay) = Mf((z+2)y —ay))
= M(f(@)+ f()f(y) = f(@)f ()
< AMf(2)
= [T ).
Therefore f~1()) is an i-v anti fuzzy ideal of R. O

The converse of the Theorem 4.2 with stronger condition on f can be stated as
follows.

Theorem 4.3. Let f: R — S be an epimorphism of near-rings R and S. If X is

an i-v fuzzy subset of S, such that f~*(\) is an i-v anti fuzzy ideal of R then X is
an i-v anti fuzzy ideal of S.

Proof. Let x,y,z € S. Then f(a) =z, f(b) =y and f(c) = z for some a,b,c € R. It
follows that

Mz —y) = Mf(a) = f(b)) = A(f(a = b))

Il
~
L
NN
>
Z
—
s
|
(=
S—

Similarly, A(zy) < max*{\(z), A\(y)}-.

TN +a—b) < fTH(N)(a)

Hence ) is an i-v anti fuzzy ideal of R. g

Theorem 4.4. Let f: R — S be an epimorphism of near-rings R and S. If [t is
an i-v anti fuzzy ideal of R, then f_(@) is an i-v anti fuzzy ideal of S.

Proof. Let 1 be an i-v anti fuzzy ideal of R. Since f_(fz)(z') = (mf “(7(x)), for
' € S. So @ is nonempty. Let z’,9’, 2’ € S. Then we have
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{elee f' @ —y)} 2 {r—ylr e f71(2) and ye f~'(y)} and
{zlz e fH(2'y)} 2 {aylz € f71(2) and ye fH(Y)}

_(m) (' — ) = inf ()} < inf i —
[~ =) P {n(=)} SN S {i(z —y)}

< inf Hmax{m(z),
T f@)=2',f(y)=y’ { {a(z), m(y)}

= max'{ ; (ir){ Hn@)}, ; (;r){ y,l{ﬂ(y)
= max'{ () (="), f-(B)(y)}-
Similarly, f_(7)(«'y") < max*{f_(@)(z), f-(E)(¥')}.

-y +a —y)= inf ()}
f(z)=y'+a'—y
< inf - Yy +x-y))

o f(x)=af/7‘f(y)=y’
<t ) = 1)
L@ =t Ee)
= f(fr):xi’r,lJf"(y):y’Z{ﬁ(xy)}
<, inf AW = /-@).
f-(@ (" + 2" )y —a'y') = 7o)}
S szt ymy PUE+2)y =29}
< it )} = £ @),

T f(2)=2
Therefore f_(f) is an i-v anti fuzzy ideal of S. O

inf
f(c):(x/+zl)y/7x/y/

5. ANTI-HOMOMORPHISM OF INTERVAL VALUED ANTI FUZZY IDEALS
In this section, we characterize of anti-homomorphism of i-v anti fuzzy ideals.

Theorem 5.1. Let f: R — S be an anti-homomorphism of near-rings R and S. If

X is an i-v anti fuzzy ideal of S, then f~Y(X) is an i-v anti fuzzy ideal of R.
Proof. The proof is straightforward from Theorem 4.2. 0
The converse of the Theorem 5.1 with stronger condition on f is stated as follows.

Theorem 5.2. Let f: R— S be an anti-epimorphism of near-rings R and S. {fx
is an i-v fuzzy subset of S, such that f~1(\) is an i-v anti fuzzy ideal of R then X is
an i-v anti fuzzy ideal of S.

Proof. The proof is straightforward from Theorem 4.3. d

Theorem 5.3. Let f: R — S be an anti-epimorphism of near-rings R and S. If
is an i-v anti fuzzy ideal of R, then f(&) is an i-v anti fuzzy ideal of S.

Proof. The proof is straight forward from Theorem 4.4. O
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