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INTERVAL VALUED FUZZY IDEALS OF
GAMMA NEAR-RINGS

V. Chinnadurai and K. Arulmozhi

ABSTRACT. In this paper, we introduce the concept of interval valued fuzzy
ideals of I'-near-rings, We also characterize some of its properties and illustrate
with examples of interval valued fuzzy ideals of I'-near-rings .

1. Introduction

The notion of fuzzy sets was introduced by Zadeh [12] in 1965, and he [13]
also generalized it to interval valued fuzzy subsets (shortly i.v fuzzy subsets), whose
of membership values are closed subinterval of [0, 1]. Near-ring was introduced by
Pilz [8] and T -near-ring was introduced by Satyanarayana [9] in 1984. The idea of
fuzzy ideals of near-rings was presented by Kim et al. [6]. Fuzzy ideals in Gamma-
near-rings was proposed by Jun et al. [5] in 1998. Moreover, Thillaigovindan at
al. [10] studied the interval valued fuzzy quasi-ideals of semigroups. Chinnadurai
et al. [3] characterized of fuzzy weak bi-ideals of I'-near-rings. Thillaigovindan
et al. [11] worked on interval valued fuzzy ideals of near-rings. Rao [7] carried
out a study on anti-fuzzy k-ideals and anti-homomorphism of I'-near-rings. In this
paper, we define a new notion of interval valued fuzzy ideals of I'- near-rings, which
is a generalized concept of an interval valued fuzzy ideals of near-rings. We also
investigate some of its properties and illustrate with examples.

2. Preliminaries
In this section, we list some basic definitions.

DEFINITION 2.1. ([13]) Let X be any set. A mapping n: X — DJ0, 1] is called
an interval valued fuzzy subset (briefly, an i.v fuzzy subset) of X, where D|0, 1]
denotes the family of closed subintervals of [0, 1] and 7(z) = [n~ (z),n™ (x)] for all
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302 V. CHINNADURAI AND K. ARULMOZHI

x € X, where n~(z) and ™ (z) are fuzzy subsets of X such that n~(z) < n*(x) for
all z € X.

DEFINITION 2.2. ([12]) An interval number @, we mean an interval [a™,a™]
such that 0 < ¢~ < at < 1 and where ¢~ and a* are the lower and upper limits of
a respectively. The set of all closed subintervals of [0,1] is denoted by D0, 1]. We
also 1dent1fy the interval [a,a] by the number a € [0,1]. For any interval numbers
aj = la; ,a] afl, b = = [b; ,b;'] € D[O 1],7 € Q (where 2 is index set), we define

max{a;,b;} = [max{a;,b; }, max{aj ,b;‘ ],

PR max{aj ,b;' 1,

i Y
min {a],b } = [mln{aj b
inf' a; = [Njena; ,ﬁjega;r],
sup’ a; = [Ujega;7Uj€Qa;r].
and let
~<b” and at < b,
~=b" and at =bT,
(iii) a <be a<band a#b,
(iv) ka = [ka™,ka™], whenever 0 < k < 1.

DEFINITION 2.3. ([10]) Let 7} be an i.v fuzzy subset of X and [t1,t] € D[0,1].
Then the set U(7 : [t1,t2]) = {x € X|7(x) > [t1,?2]} is called the upper level subset
of 7.

DEFINITION 2.4. ([8]) 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
following distributive law: (z + z) -y = x - y + 2z - y valid for all z,y,z € R. We use
the word ‘near-ring ’to mean ‘right near-ring ’. We denote xy instead of x - y.

DEFINITION 2.5. ([9]) A T- near-ring is a triple (M, +,T") where

(i) (M, +) is a group,

(ii) T is a nonempty set of binary operations on M such that for each « € T,
(M, 4+, «) is a near-ring,

(iii) za(ypfz) = (zay)Bz for all x,y,z € M and a, B € T

In what follows , let M denote a I'- near-ring unless otherwise specified.

DEFINITION 2.6. ([9]) A subset A of a -near-ring M is called a left(resp. right)
ideal of M if

(i) (A,+) is a normal divisor of (M,+), (i.e) x —y € A for all z,y € A and
y+x—yeAfore e Ajye M

(ii) ua(x +v) —uav € A (resp. zau € A) forall x € A,a €T and u,v € M.

DEFINITION 2.7. ([9]) Let M be a I'-near-ring. Given two subsets A and B
of M, we define AI'B = {aabla € A,b € B and a € I'} and also define another
operation * on the class of subset of M as

AT % B = {ay(a +b) —ava la,a € A,y €T,b e B}.
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DEFINITION 2.8. ([10]) Let I be a subset of a near-ring M. Define a function

fr: M — D[0,1] by

0 otherwise.

DEFINITION 2.9. ([4]) If 77 and X\, 7;(i € Q) are i.v fuzzy subsets of X. The
following are defined by
D)7 <X & i) <A@

sup'{7j(z)i € Q}.
(i) Nica 1]( ) = inf'{7i(z)|i € Q} forall z € X.

where inf{7;|i € Q} = [infieq{n; ()}, inficq{n; (¥)}] is the i.v infimum norm and
sup {7j;|i € Q} = [sup;cq{n; (z)},sup;cq{n; (z)}] is the i.v supremum norm.

3. Interval valued fuzzy ideals of ['-near-rings

In this section, we introduce the notion of i.v fuzzy left(right)ideal of M and
discuss some of its properties.

DEFINITION 3.1. An i.v fuzzy subset 7 in a I'-near-ring M is called an i.v fuzzy
left (resp. right) ideal of M if

(i) 77 is an i.v fuzzy normal divisor with respect to addition,

(ii) 7(ca(p + d) — cad) = 7i(p), (resp. 7(pac) = 7(p) for all p,c,d € M and
act.

The condition (i) of definition 3.1 means that 7 satisfies:

(i) 7(p — q) > min'{i(p), 7(a)},

(ii) 7(¢ +p—q) = 7(p), for all p,g € M
Note that 7 is an i.v fuzzy left (resp. right) ideal of I-near-ring M, then 7(0) > 7(p)
for all p € M, where 0 is the zero element of M.

EXAMPLE 3.1. Let M = {0, a,b, c} be a non-empty set with binary operation +
and I" = {«, 8} be the non-empty set of binary operations as shown in the following
tables:

+10falb|lclla|0]|alblc||B|0]alb]|c

0[0f|alb|lc||{O]O]O|O]O[|O|0]|0]0]|0

alal0|c|bllalalalalallal|0]0]|0]|0

b |blc|Ojallb|O]|O0|b|b||[b|O0]alc|d

clclblal|lO0|lclalalc|lcllc|O0]al|b]|c
Table 1.

Let 7 : M — DJ0,1] be an i.v fuzzy subset defined by 7(0) = [0.8,0.9], and
7(a) = [0.6,0.7],7(b) = 7(c) = [0.2,0.3]. Then 7 is an i.v fuzzy ideal of M.
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THEOREM 3.1. Let 77 = [n~,n7] be an i.v fuzzy subset of a T'-near-ring M, then
7 is an i.v fuzzy left(right) ideal of M if and only if n=,n" are fuzzy left (right)
ideal of M.

PROOF. Let 77 be an i.v fuzzy left ideal of M. For any p,q,7 € M. Now
= (p—aq)n"(p—a) =70lp—q)
= min'{7j(p), 71(q)
=min'{[n~(p),n* ()], [~ (@), n" (2)]}
= min* ([~ (p). 1~ (@)1} min [ (). 7" (a)]}
It follows that n~(p) = min*{n~(p),n~ (q) and

[~ (paq), n* (paq)] = 7(pag)
> min*{7i(p),7(q)}
=min'{[n~(p),n" )], [~ (¢),n" (¢)]}

— min {7~ (p), 7~ (@)}, min{ 7™ (8), 7 ()]}

Then

n” (pag) = min*{ij(p),i(q)
and

n* (pag) = min'{7(p),7(q).
Now

m(a+p—a)n"(a+p—al=ilg+p—q) =7 =1 (),n" (9]
It follows that = (¢ +p — q)] =0~ (p) and n* (¢ +p — )] = n*(p). Also

[~ (paq), nt (paq)] = fi(paq)
> 1(q)
= [~ (a),n" ()]
So
n~ (pagq) = 0~ (q) and 5 (pag) = n*(q).
Now

[~ ((p+ r)ag — pBa),n" ((p + r)ag — pBq)]
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Conversely, assume that =, n" are fuzzy left(right) ideals of M.Let p,q,r € M
Now

ip—q)=Mm"(—a),1 (- q)
> min'{[n~ (p)n~ (@)1}, min'{[n™ (p)n* (¢)]}
== min{[n~ (p)n* ()]}, min'{[n~ (O)n* (9)]}
= min*{[ii(p), ()]}
i(paq) = [~ (pag),n™ (pagq)]
> min'{[n~ (p)n~ (q)1}, min*{{n* (p)n* (@)1}
== min'{[n~ (p)n* ()]}, min'{[n~ (9)n* (9)]}

ig+p—q) =M (¢g+p—q)n" (g+p—q)]
= [n"(p),n" (p)]
= 7i(p)
i(pag) = [~ (pag), n* (pag)]
>~ (9), 1" (9)]
= 7(q)
((p+r)ag —pBq) = [0~ ((p + r)ag — paq),n™ ((p + r)agq — pag)]

> [~ (r),n"(r)]

=(r)
Hence 7 is an i.v fuzzy left(right) ideal of M. O

THEOREM 3.2. Let I be a left (right) ideal of T'-near-ring M. Then for any
¢ € D|0,1], there exists an i.v fuzzy left (right) ideal 7 of M such that U (7 : &) = I.

PROOF. Let I be a left (right)ideal of M. Let 7 be an i.v fuzzy subset of M

defined by
i(p) = {

Then U(ﬁ;&) =1.Ifp,q €, then p,q € I and

ifpel
otherwise.

O

i(p - tJ) — &= min{z,&} = min'{i(p), 7(0)}.
)=

If p,q ¢ I, then 7j(p Zq and thus

)
i(p — ) > 0= min'{0,0} = min'{7)(p),7(q)}-
Suppose that p,q € I. Then

i(p — g) > 0 = min{z, 0} = min' {7(p), 7(g)}
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Ifpelandge M,theng+p—qgelandson(¢+p—q)=c=17(p). If p¢ I and
q € M then 7j(p) = 0 and thus (g +p—¢q) >0 =17(p) . If g€ I and p € M, then
paq € I and so fj(pagq) = é = 7i(q). If ¢ ¢ T and p € M, then 7j(q) = 0 and thus
fi(paq) = 0 =17(q).

If r € I and p,q € M, then ((p+7r)ag—pBq) € I and so j((p+7))ag — pBq) =
¢=i(r). Tt > ¢ T and p,q € M, then i(r) = 0 and 7i((p+r))ag — pBa) > 0 = i(r).
Hence 7 is an i.v fuzzy left(right) ideal of tha I'-near-ring M. ]

THEOREM 3.3. Let M be a T'-near-ring and 7 is an i.v fuzzy left (right) ideal
of M, then the set My = {p € M| 7j(p) = 71(0)} is left (right) ideal of M.

PRroor. Let 7 be an i.v fuzzy left ideal of M. Let p,q € Mj. Then

ii(p) = 7(0),7i(q) = 7(0)

and , .

K3 K3

i(p — ¢) 2 min{7(p),7(q) } = min{7(0), 7(0)} = 7(0).

So f)(p—q) = 7(0). Thus p—q € Mj. For every ¢ € M and p € My and o, 8 € I' we
have 7(q +p — q) = 7(p) = 7(0). Hence ¢+ p — ¢ € Mj; which shows that M is a
normal divisor of M with respect to the addition. Let p € Mz, o € I' and ¢,d € M.
Then 7(ca(p + d) — cad) = 7(p) = 7(0) and hence 7j(ca(p + d) — cad) = 7(0).(i.e)
ca(p+ d) — cad € Mj. Therefore Mj is a left ideal of M. O

THEOREM 3.4. Let H be a non empty subset of a I'-near-ring M and 71z be an
i.v fuzzy set M defined by
_ sifpe H
M (p) =

t otherwise

forp € M and 3,t € D[0,1] and § > t. Then ijy is an i.v fuzzy left(right) ideal of
M if and only if H is a left ideal of M. Also My, = H.

PROOF. 7y be an i.v fuzzy left(right) ideal of M and let p,q € H. Then
N (p) = § = 1 (q). Consider
i (p = ) = min'{in (p), 71 (9)}
= min'{3,5}

=S

and so Ny (p — ¢) = § which implies that p — ¢ € H. For any p € H,a € T and
¢,d € M. Then fjg(ca(p +d) — cBd) = fu(p) = § (vesp. fu(pac) = fu(p) = 3)
and hence 77y (ca(p + d) — ¢Bd) = § (resp. fu(pac) = §). This shows that M is a
left(right) ideal of M.

Conversely assume that H is a left (right) ideal of M. Let p,q € M, if at least
one of p and ¢ does not belong to H then 7 (p — q) =t = min*{fj,, i, }-

If p,q € H,then p — g € H and so 7 (p — q) = § = min*{7u (p), u(q)}

If pe Hithen ¢+p—q € M and hence fjg(¢+p—q) =5 =7n(p)}.

Clearly 7ig(q+p—q) >t =17g(p)} for all p¢ M and g € M. This shows that
7y is an i.v fuzzy normal divisor w.r.to addition. Now let p,c¢,d € M and a € T.
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If p € H,then ca(p+d)—cad € A (resp.pac € A) and thus 7y (ca(p+d)—cBd) =
§ =iu(p) (vesp. fu(pac) =3 = iu(p).
If p ¢ H, then clearly
iw(calp +d) —cBd) =1 > 7u(p)
respective _
i (pac) =t = (p).
Hence 77 is an i.v fuzzy left(right) ideal of M. Also
Mz, = {p € M|iju(p) = 71 (0)}
={p € M|iu(p) = 5}
={peMlpe H}
=H
|

The following theorem given the relation between fuzzy subsets and crisp sub-
sets of a ['-near-ring.

THEOREM 3.5. Let H be a subset of a I'-near-ring M. The characteristic
function fg : M — DI0,1] is an i.v fuzzy left(right) ideal of M if and only if H is
a left(right) ideal of M.

PrROOF. Let H be a left ideal of M, using the theorem 3.4. Conversely , assume

hat 7y is an i.v fuzzy left(right) ideal of M.
Let p,q € H, then 7 (p) = 1 = g (q) and so

i (p — q) = min'{iig (p), m (q)}
= min'{1,1}
=1
so N (p — q) = 1. Therefore p — g € H. Hence H is an additive subgroup of M.
Let p € H and g € M, then fjg (q¢+p—q) = 7 (p) = 1. Hence fjg(q¢+p—q) =1
this implies that ¢+p—q € H. Thus H is a normal subgroup of M. Let p € M and
q € H, then 75 (paq) = 7 (q) = 1. Hence 7y (pag) = 1 this implies pag € H and H
is a left ideal of M. Let p,q € M and r € H. Then 7z ((p+r)aq)—pBq > fu(r) = 1.
Hence 715 ((p + r)ag — pB) = 1 this implies that (p + r)ag — pBq) € H.Hence H is
a left(right) ideal of M. O
THEOREM 3.6. Let {7;|i € Q} be family of i.v fuzzy ideals of a T'- near-ring M,
then ﬂﬁi 1s also an i.v fuzzy ideal of M, where Q) is any indez set.
1€Q
PRrROOF. Let {7;]i € Q} be a family of i.v fuzzy ideals of M. Let p,q,r €
M,a,8 €T and 71 = ﬂﬁi. Then,
ieQ
i(p) = ﬂﬁz‘(p) = (infieg ii;) (p) = inflcq 7 (p).
1€Q
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ii(p — q) = inficq 7i(p — q)

WV

i€Q

i€Q

= min{7j(p), 7(q)}.

ii(pag) = inf'{ 7;(paq) : i € Q}

WV

i€Q

Nile+p—q)

i€Q

i€Q

= inf' {7 (p) : i € Q}

} |

i€

() i(paq) = inf'{ 7i(pag) : i € O}

i€Q

() ii(p +r)aq — pBa)

1€

{ () 7:(p)

> inf'{iji(q) : i € Q}

{

inf"{ 7;(p + raq — pBq) : i € Q}

inf'{7;(r) : i € Q}

{

() i)

i€Q

U 7i(r)

1€Q

Therefore () 7; is an i.v fuzzy ideal of M.

i€Q

inflcq, min’{7;(p), 7ii(q)}
= min’ {inf ., 7;(p), inflcq 7 (q) }

min’ { () ), () 7(a)

}
}

}

inf" {min’ {7;(p), fi(q)} : i €
min’ {inf"{7;(p) : i € Q},inflc{7:(q) : i € Q}}

min’ { () ) () 7(a)

}

inf'{ 7i(q+p—q):icQ}

O

THEOREM 3.7. Let {ij;|i € Q} be family of i.v fuzzy ideals of a T- near-ring M,

then Uﬁz 18 also an i.v fuzzy ideal of M, where € is any index set.

1€
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PRrROOF. Let {7;]i € Q} be a family of i.v fuzzy ideals of M. Let p,q,r €
M,a,8 €Tl and 71 = UﬁZ Then,
ieQ
i(p) = | J7i(p) = (supleq i) (p) = supeq 7i(p)-
icQ
Now
ii(p — q) = supjcq 7i(p — q)
> supjeq max'{7j;(p),7i(q)}
= max’ {suplcq 7 (p), supicq 7i(q) }
= max’ { U 7:(p), U 771‘((1)}
ien i€Q
= max'{7(p), 7(q) }-
ii(pag) = sup'{ 7ii(pagq) : i € Q}
> sup’ {max'{7j;(p), 7:(q)} : i € O}
= max' {sup'{7ji(p) : i € O}, supeq{ii(q) : i € Q}}
= max® { U 7i(p), U ﬁz(Q)}
i€Q i€Q

Uilg+r—a) =sw'{ fig+p—q) :icQ}

1€Q
= sup'{7j;(p) i € 2}
= { U ﬁi(p)} :
i€Q
U 7i(pag) = sup*{ ii(pag) : i € 0}
1€Q
> sup'{7j;(q) : i € O}
= { U ﬁi(Q)}
1€Q
U i + r)ag — pBa) = sup’{ 71;(p + rag — pBa) : i € Q}
1€Q

> sup’{7;(r) : i € Q}

Therefore | 7; is an i.v fuzzy ideal of M. O
i€Q
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THEOREM 3.8. Let 7] be an i.v fuzzy subset of M.17j is an i.v fuzzy left (right) ideal
of M if and only if U(7) : [t1,ts]) is left (right) ideal of M, for all [t,ts] € D0, 1].

PROOF. Assume that 7 is an i.v fuzzy left(right) ideal of M.

Let [t1, 5] € D[0,1] such that p,q € U(7 : [t1,ta]).

_ Theni(p—q) > min' (7(9).i(0)} > min' ([, ], [, ]} = [t1.f2]. Thus p—q €
U(7: [t1,t2]). Let p € U(7 : [t1,t2]) and ¢ € M and o, § € T. We have 7j(g+p—q) =
7(p) = [t1,t2]. Therefore g +p—q € U(7 : [t1,t]). Hence U(7 : [t1,t5]) is a normal
subgroup of M. Let q € U(7j : [t1,t5]) and p € M, thus (paq) > (q)[t1,t2]. Hence
pagq € U7 : [t1,t2]). Let z € U(7) : [tl,tg]) and p,q € M, thus ﬁ(( +r)aq—pBq) >
7(r) = [t1,1t2], and ((p + r)aq — pBq) € U(7 : [t1,t2]). Hence U(7 : [t1,t2]) is a left
(right) ideal of a I'-near-ring of M.

Conversely, assume U(7] : [t1,ts]) is a left(right) ideal of M, for all [t;, 5] €
DJ0,1]. Let p,q € M. Suppose 7(p — ¢q) < min*{7(p), 7(q)}.

Choose ¢ = [e1,¢a] € D[0,1] such that 7(p — q) < [e1,c2] < min®{7i(p),7i(q)}.
This implies that 7(p) > [c1,c2] and 7(q) > [c1,¢2] , then we have p,q € U(f)
[t1,t5]), and since U(7 : [c1,¢s]) is a left(right) ideal of M then (p — q) € U(7 :
[c1,¢5]). Hence (p — q) > [c1,¢s] is a contradiction, this implies that 7i(p — q) >
min‘{7j(p),7(q)}.

Suppose 77(¢ + p — q) < p, choose an interval ¢ = [¢1,co] € D|0, 1] such that
(g +p—q) < [e1,colij(p). This implies that 7j(p) > [e1, o] then we have p €
U(# : [c1,ca]), and since U(7 : [c1,¢a]) is a normal subgroup of (M,+) then (g +
p—q) € U@ : [c1,ca]). Hence Zq +p—q) = [c1,co) is a contradiction. Hence
ii(q+p —q) = i(p). Similarly 7(q +p — ¢) <j(p). Hence 7j(q +p — q) = 7j(p).

Suppose 7(paq) < G, choose an interval ¢ = [¢1, c2] € D|0, 1] such that 7j(pagq) <
[c1, ca)i(q). This implies that 7(q) > [c1,co] then we have ¢ € U(7 : [c1,¢a]), and
since U(7 : [e1,¢2)) is a left(right) ideal of M then (paq) € U(7 : [c1,ca]). Hence
(paq) = [c1, 2] is a contradiction. Hence 7i(paq) = 7i(q).

Suppose 7((p + r)ag — pBq) < 7, choose an interval é = [¢1, ¢2] € D|0, 1] such
that 7((p+r)ag —pBq)) < [e1,ca] < 7(r). This implies that 7(r) > [c1, c2] we have
q € U7 : [e1,¢a]), and since U (7 : 1, ¢2]) is a left(right) ideal of M it follows that
((p+r)ag —pBq)) € U(M : [c1,ce]). Hence ((p + r)aqg — pBq)) = [c1, 2] which is a
contradiction. Hence 7((p + r)aq — pBq)) = 7i(r). Thus 7 is an i.v fuzzy left(right)
ideal of M. O

4. Homomorphism of interval valued fuzzy ideals of I'-near-rings
In this section, we characterize i.v fuzzy ideals of I'-near-rings using homomor-
phism.

~ DEerNITION 4.1. ([9]) Let f be a mapping from a set M to a set S. Let 7 and
d be i.v fuzzy subsets of M and S respectively. Then f(7), the image of 77 under f
is an i.v fuzzy subset of S defined by

f(ﬁ)(y):{sup%f L (@) i T y) #0,

0 otherwise
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and the pre-image of 7] under f is an i.v fuzzy subset of M defined by f16(z)) =
5(f(z)), for all z € M and f~1(y) = {z € M|f(z) = y}.

DEFINITION 4.2. ([5]) Let M and S be I'-near-rings. A map 6 : M — S is called
a (F-near-ring)homomorphism if 6(x + y) = 6(z) + 0(y) and O(zay) = 0(x)ab(y)
for all z,y € M and o € T".

THEOREM 4.1. Let f : My — My be a homomorphism between I'-near-rings
My and M. If & is an i.v fuzzy ideal of Ma, then f~1(8) is an i.v fuzzy left (right)
ideal of M.

PROOF. Let ¢ is an i.v fuzzy ideal of Ms. Let p,q,7 € M; and o, 8 € I'. Then
FHOP—a)=5fp—q)
=(f(p) — f(a))
min' {5(f(p)), 6(f(a))}

min{f ' (5(p)), £ (0(q))}-

6(f(pag))
=46(f(p). f(a))

WV

F710) (poq)

\Y%
[y
2 !
-

)
r)aq — pBq))
(r)af(q) — f(p)Bf(q)

Il
St~ O
L
—

SO ((p+ r)ag — pBa)

[
/-\/?7\1/\
= =
SRS
+ o+

WV

Il
~ S
<
= =
o 3
=

(r))

Therefore f~1(8) is an i.v fuzzy left(right) ideal of M;. O
THEOREM 4.2. Let f: My — Ma be an onto homomorphism of I'- near-rings

My and Ms. Let 6 be an iv fuzzy subset of M. If F7Y0) is an iv fuzzy left

(right)ideal of My, then ¢ is an i.v fuzzy left(right) ideal of M.
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PROOF. Let p,q,7 € Ms. Then f(a) = p, f(b) = ¢ and f(c¢) = r for some
a,b,c € My and o, 8 € T". It follows that

o(p — q) = 3(f(a) — f(b))
=(f(a—1b))
— ' G)a—b)
> min'{f~(8)(a), f 1 (5)(b)}
= min {§(f(a)),5(f(b))}
= min'{3(p), 6(q)}.
(f(a)af(b))

(f (aad))
F71(8)(acd

d(paq)

IV |
B S O
=
=
-
—
~
-
—
~— S~—
—~

B
=
~
L
—
>,
=
—
=
=
—
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Hence 6 is an i.v fuzzy left(right)ideal of M, O

THEOREM 4.3. Let [ : My — Ms be an onto I'-near-ring homomorphism. If 7
is an i.v fuzzy left (right)ideal of My, then f(7) is an i.v fuzzy left (right)ideal of
M.

PROOF. Let 7 be an i.v fuzzy ideal of M;. Since f(7)(p’) = sup}(p):p, (1(p)),
for p’ € My and hence f(7) is nonempty. Let p’, ¢’ € My and «, 8 € T
Then we have {plp € f~*(p' —¢)} 2{p—qlz € f~1(p') and ¢ € f~1(¢')} and
{plp € ' W'¢)} 2 {paglp € f~1(¥) and ¢ € f~1(¢")}-

F@)@ ') =supf_p o {(r)}
2 SUD () g (g) g {710 = @)}
z S“P§f<p) =p’ ,f(q)—q/{mini{ﬁ( ), 1(q)}}
= min’ {sup} (), {71(p)}, supy ) —o {77(a)}}
= min'{f(7)(p )7 fia)}
F) W' aq’) = supl)—prag {71(r)}
2 SUD} () pr, (g)=g {71(PO0)}
2 SUP?(,,):;;/,f(q):q/{mini{f)(p)a i(a)}}
= min'{sup} ), {7i(p) }, {sup% () —y {7i(0) }}
=min'{f(7) (), f(7)(d)}-
Fd +1 =) = supi()—g sy (1)}
z sup;( )=p".f(9)=¢ {nlg+p—-a)}
= sup (- {71(0)}-
f@ad) = Supf(r):plaqf{n( )}
Supﬁf(p) =p’,f(q)= q/{f)(pozq)}
SUp (=g 177(0)}
= f((d).
F@((@" +7r")aq —p'Bd) = Supfm (o) eg —p B LTI(T) }
SUDY () F(a)=q' £ (r) = LT((P + T)q — pBq))}
sup’ (s {71(7) }
= f(@)(’).
Therefore f(7) is an i.v fuzzy left (right)ideal of M. O

2
2

2
2

5. Anti-homomorphism of interval valued fuzzy ideals of I'-near-rings

In this section, we characterize i.v fuzzy ideals of I'-near-rings using anti-
homomorphism.
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DEFINITION 5.1. ([7]) Let M and S be I'-near-rings. A map 6 : M — S is
called a (I'-near-ring) anti-homomorphism if 6(z + y) = 0(y) + 0(x) and O(zay) =
O(y)ab(x) for all x,y € M and e € T.

THEOREM 5.1. Lgt f: My — My be an anti-homomorphjsm between I'-near-
rings My and Ms. If § is an i.v fuzzy ideal of M, then f=1(0) is an i.v fuzzy left
(right)ideal of M.

THEOREM 5.2. Let f : My — M> be an onto anti-homomorphism of I'- near-
rings My and Ms. Let (5~be an i.v fuzzy subset of My. If f=1(8) is an i.v fuzzy left
(right)ideal of My, then ¢ is an i.v fuzzy left(right) ideal of M.

THEOREM 5.3. Let f: My — My be an onto I'-near-ring anti-homomorphism.
If 77 is an i.v fuzzy left (right)ideal of My, then f(7]) is an i.v fuzzy left (right)ideal
Of MQ.
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