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Abstract

In this paper, we introduce the concept of interval valued intuitionistic fuzzy weak bi-ideals of T'-near-rings is a generalized concept of
interval valued fuzzy weak bi-ideals of - near-rings. We also characterize some results and illustrate our examples.
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1. Introduction

Zadeh [22] introduced the concept of fuzzy sets in 1965 and [23]
generalized it also into fuzzy subsets of interval value.Atanassov
[1] introduced the fuzzy sets of the intuitionist as a generalization
of the notion of fuzzy sets. The near ring was introduced by Pilz
[15]. The gamma ring was introduced by Satyanarayana [16] in
1984.Tamizh chelvam et al.[17] the concept of bi-ideals of near-
ring was applied to I'-near-rings. Kim et al.[10] was proposed to
the idea of fuzzy ideals of near-rings . In 1998, Fuzzy ideals in
Gamma- near-rings was proposed by Jun et al.[9].The notion of
fuzzy bi-ideals of near-rings was introduced by Manikantan [11]
and discussed. Meenakumari et al.[13] studied the fuzzy bi-ideals
in gamma -near-rings. The concept of weak bi-ideals of near-rings
was introduced by Yong Uk Cho et al. [21]. Thillaigovindan at
al.[18] studied the interval valued fuzzy quasi-ideals of semi-
groups. Chinnadurai et al. [6] studied the fuzzy weak bi-ideals of
I'-near rings. Thillaigovindan et al.[19] worked on interval valued
fuzzy ideals of near-rings.

2. Preliminaries

Definition 2.1 [15] The algebraic system (R,+,-)is called near ring
if its satisfies (R,+) is a group not necessarily abelian and (R,') is a
semigroup and distributive law:

(x+z)-y=x-y+z-y valid for all x,y,zeR. We use the word near-ring
to mean right near-ring . We denote xy instead of x-y.

Definition 2.2[16] A I'- near-ring is a triple (M,+,I') where

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

(i) T' is a nonempty set of binary operators on M such that for
each a€l',(M,+,a) is a near-ring,

(iii) xa(yPz)=(xay)pz for all x,y,zEM.

Definition 2.3[13] A T'-near-ring M is said to be zero-symmetric if
its satisfy the condition xa0 = 0 for all XM and a€T.

Throughout this paper M denotes a zero-symmetric right I'-near-
ring with atleast two elements.

Definition 2.4[16] A subset A of a I'-near-ring M is called a
left(resp. right) ideal of M if (A,+) is a normal subgroup of (M,+),
(i.e) x-yeA for all x,yeA and y+x-yeA for xeA, yeM.
ua(x+v)-uaveA (resp. xaueA) for all xeA, o€l and u,veM.

Definition 2.5[16] Given two subsets A and B of M, we define
AT'B={aobla€A,beB and a€Il'} and define another operation * of
M define by AT*B={a y (a'+b) - aya' [a, a'€A, y€T, beB}.

Definition 2.6[17] A subgroup B of (M, +) is called a bi-ideal of a
near ring M if BTMI'B € B.

Definition 2.7[6] A subgroup H of (M, +) is said to be a weak bi-
ideal of M if HTHI'H < H.
The characteristic function of M is denoted by M.

Definition 2.8[23] If X be any set. A mapping #:X — D[0,1]is
called an i.v fuzzy subset of X, f{{x) = [7~(x). n*(x)], where
7 (x) and n*(x) are fuzzy subsets of X such that

7 (x) = g (x) forall xeX

Definition 2.9[18] By an interval number a, we mean an interval
[a~.a™] such thatd =a~ = a* =1 and where a~ is the lower
limits and a™ is the upper limits of a. D[0,1] is the set of all
closed subintervals of [0,1] We also identify the interval [a,a] by
the number a€[0,1]. &; = [a7,a71.b; = [b7.b{1€ D[0.1]j € 2,

max {d; bj} = [max{a;, b} }, max{ af. b3

minl{ri_i-, b;} = [min{a;, b_i-_},ma:-;{r;,_l?', b}'}],

inf lr;‘,_i- = [Mjen @] -Njen r;,J?-"],

mpldj = [Yena; Yen """'_i-"-]'

andleté< b=ga =b-anda* = b+,
d=be=g =b anda™ =57,
i< b=

d=bandd = b,
kd = [ka™.ka™], whenever 0 = k = 1.

(Cliol
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Definition 2.10[18] Let 7 be an iv fuzzy subset of X ,
[ty t;] € D[0,1] Then T(f: [y, t7]) = {x € XIfi(x) = [t]} is
called upper level subset of 7.

Definition 2. 11[8 14 19] If i and A are iv fuzzy subsets of
M Now, 7 n A7 A+ and = A are fuzzy subsets of M,
deflned as follows For X,y,z eM.

n.l][xl = min {T‘I:.‘('I .»l[xl}

[?; u .-ljll[x,l = max i?}[:f,l,.nl[:f,l}.

G D)) = {{Sup'xzw{min‘{ﬁ(y),E(Z)}} if X isexpressible as x=y+z
0 otherwise.
G109 = {{SUPL,ym{min'{ﬁ(y),i(z)}} if x isexp ressible as x = yoz
0 otherwise.

Definition 2.12[1] An intuitionistic fuzzy set (briefly IFS) A'in a
non-empty set X is 4 = {x, (i, (x01,0x)0:x € X} where the
functions  p,: X — [0.1]and 1,4: X — [0,1] define the degree of
membership and the degree of non-membership of x € X to the set
A= g (x) +140x) = 1and 4 = (.74

Definition 2.13[6] An i.v fuzzy subset 7 in M is called an i.v
fuzzy left (resp. right) ideal of A if % is an i.v fuzzy normal
divisor with respect to the addition,

Alue(x + v) —uey) =/(x) , (resp. fi{xaw) =1(x) for all
x,2. 1 € M and & € T. The condition of definition 2.12 means that
i satisfies: (x — ¥) = min'{fi(x), §(¥)}

Alv+x—y) =f(x) forall x,y € M

Note that % is an i.v fuzzy left (resp. right) ideal of M ,
A0) = ﬁ[xj for all x € M, 0 is the zero element of M.

Definition 2.14 An i.v fuzzy subset 7j of M is called an i.v fuzzy
bi-ideal of M if fj(x — ¥) = min'{fi(x). (v} for all

¥V E fi(xayfz) = min'{f(x).f(z)} forx,yzeMand a.§ T.

3. L.V intuitionistic fuzzy weak bi-ideals of r-
near-rings.

Definition 3.1An i.v fuzzy set fj of I is called an i.v intuitionistic
fuzzy weak bi-ideal of M, if
A(x—¥) = min' {fi (). A},
i[:-; ¥ = max ﬂ[:-;u,i[} 4
fi(zoyfz) = min <T'||::-:|,r'|{5 )1 (20},

firxoyPz) < max'fiE)L A A for allxy.zeMand B ET.

Example 3.2 Let M = {0, a,b, clbe an gamma near-ring with “+"
and I' = {y} be a non-empty set of binary operations as shown in
the following tables:

o|lo| | o+
olo|y| oo
o|lo| o
Do O|T|T
o | T o000

ole o
oo |o|lo
o|lo oo

o |o|o o=
R =1 =R =] =]

alclc
7i(0) = [0.7.0.8]./(a) = [0.5.0.6], #(b)= fi(c) = [0.1.0.2] and
A[Du— [DlD’/‘].»l[r;u [0.3.04]

Arby = A(c) = [0.7.0.8] Then B = (fz.A5) isaniv
intuitionistic fuzzy weak bi-ideal of .

Theorem 3.3 Let B = [ﬁﬂ,iﬁj be an i.v intuitionistic fuzzy
subgroup of M .Prove thatB is an i.v intuitionistic fuzzy weak bi-
ideal of M ifffj = fj=fj = fjand d=Ad=d 2 4

Proof. Let §f is an iv fuzzy weak bi-ideal of A and
LY. EV Y €M and @, § € Tsuch that x = yaz and y = ¥y Sy,
i+ @+ M0 = suph o Iminigif« #1099, A2

= supl __[min‘[supt _ o minficw )00 134 (200

= supl . supl o [min‘Tminficw .90 134 (2000

= suph o e T O 0 000 (203
Since 7 iz an i.v fu',zzv weak bi— ideal of M.

Al Byaaz) = min'{H (v ). v, 720}
= Su[:';: _1.1.5‘3. n'xﬁ':}rlﬁ?}r: az) = fi(x).

(A Ity = infl _madid« Do dizm

AEn

AEn

= infi _ [mzd [1T'_f}_;.__5;.=ma}.
= infi. _infl o [mad [max

= infi, oot maE LR L AR 1A 0203

Since Ais an i.v fuzzy weak bi — ideal of M.
Ay Byzez) = max{A(y). A0, 4(2))
= i-.'f]f;.:}'l.?}';czj':}' ¥222)
= A(x).
If x cannot as x = yaz, then [r = f =) =0 = f(x).
Conversely, assume that fj=# =% =#. For x". x.y.z € M and

@, foay.fy €T Letx be such tha’lt:rr = xayf=.
fLxayBz) = NEx) = (o5 H)0E)
= SUP ey, o [P (7 T CEDAT (9333
= SUP o [PURLEUR e PR, F (20 A (201
= SUP ey, gy, o TR (). OB A T3
= min(f A0k

P
JEALTNE

= maifd |I"|, |-,“| |2"|-.

Lemma 3.4 Every i.v intuitionistic fuzzy ideal of M is an i.v
intuitionistic fuzzy bi-ideal of .

Proof Let Ebe an i.v intuitionistic fuzzy ideal of M . Then
NeM=fER=M=MCHi=MCH FAdsM=lol«M«M2
A=M2 A

since E be an i.v intuitionistic fuzzy ideal of M. This implies that
feMsfchandd=M=4i24

Theorem 3.5 Every i.v intuitionistic fuzzy bi-ideal of M is an i.v
intuitionistic fuzzy weak bi-ideal of .
Proof. Assume that B is an i.v intuitionistic fuzzy bi-ideal of M.

Then 7 = '-fxrl:rand.»l M=l We have
HefefCH ,-fxrand.»l A=A 24« M =1 This implies that
7« ﬁ ﬁ;ﬁ M1 C fandd=Ad=lodsM=121

Theorem 3.6 Every i.v intuitionistic fuzzy ideal of M is an i.v
intuitionistic fuzzy weak bi-ideal of .

Proof. By Lemma 3.4, every i.v intuitionistic fuzzy ideal of M is
an i.v fuzzy bi-ideal of M. By Theorem 3.5, Thusg is an i.v
intuitionistic fuzzy weak bi-ideal of M.

However the converse of the Theorems 3.5 and 3.6 is not true by
the following example.

Example 3.7 Let M = {0,a.b, ¢} be a non-emptyset with binary

operation + and I = {a. £1.

+ |0 |lal|b|c
0D|0|al|b|c
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g |a|0]c|h Letx,y.z € U(f: [ty anda, f €T,
b |b|c|D We have fi(xayfz) = min'{f(x), §{v). 7z} =
cl|lel|b|lalD min'{[t,, tgl [ty t], [, 0]} = [ty 2]
xavfz € U(H: [ty t1]). Hence U(T: [ty t7]) is a weak bi-ideal of
@ [0 |lae|blc M. Now [sy,5;] € D[0.1],
g|ojojofo0O IVE . MA(x —) = max {ﬂ[x] HQ.']} =
@ |0ja|0]a max {[s;. 53], [—"'1:-‘5'21} =[5y, 53]
blolofblb fi(xayfz) = max {A(x). A(). A2)} =
c|O0jalb|c max'{[sy, 53], [51. 53], [51, 521} = [51.52]
Therefore xayfz € L(A:[s,.5,]). Hence L{f: [51. 5210 is a weak
7(0) = [0.7.0.8].7(a) = [0.3.04] = (k) and 7j(c) = [0.5.0.6].  pj_ideal of M. Conversely, assume I (ff: [t t]) and L (: [5,.5,])

A0 = [0.1.0.2).4(a) = [0.5.06] = A(E) ,A(c) = [0.3.0.4].Thus
7 is an i.v fuzzy weak bi-ideal .Now,7 is not an i.v fuzzy ideal and
bi-ideal,

fi(bye) = (b) = [0.3.04] Z [0.5.0.6]
ax0) = A(0) = [0.5.0.6] £ [0.1.0.2]
and A{cyaye) = fifa) = [0.5.0.6] £ [0.3.0.4]

= f(c). A{aa (0 + 0) —

Theorem 3.8Let {#j;|i € 111 be family of i.v intuitionistic fuzzy
weak bi-ideals of M, then ;24 ; is also an i.v intuitionistic fuzzy
weak bi-ideal of A.

Proof. Letx,y, 2 € M., § € Tand §j = Mizp ;.
7i(x) = Nien (%) = (infienf;)(x) = infinfi(x).Now

= infnfii(x — ¥)

= infie amin'{f(x). 7:(1)}

= min'{infi_of; (). inficnfii (1)}

= min’ {ﬂ ot mm]
_vield ien

= min' i(x). (1}

ix=¥

i[:c -y = SUPLED‘:I'l{x -
< suplgnmax'td;(x), 4 (v}
= ma:-:l{suplEnﬂl[I]a SUPLE[!‘;ILDr:'}
= ma:-:l{ﬂ .i[I:I:I.-ﬂ iLD’r}]
) .EEE . iell
= maxii(e), ().

= mfii_enﬁi{m}’ﬁz )
> inflomin' (0. KOV A@}
= min'{inf£ n; (), inf L nfi(v). inf L nfi(2)}
= min‘{ﬂ fico.[ ] aon ) ﬁl{zjl
| MiEf ief} ell
= min'{fi{(x). (y). fi(2)}-
= supiend;(rayfz)
= SUPEE_I:MH{'ILEANL{I]'J[D-’_]J'E =
= max'{supj.n (), supicnd; (V). supiendi(2))
= maxl{ﬂ Ao, ﬂ iclﬂ-’]sﬂ il-[zj]
lien  en &
= max'{A(x). Ao, A2},

fi(xayBz)

A(xaygz)

Theorem 3.9 An intuitionistic fuzzy set B is an i.v intuitionistic
fuzzy weak bi-ideal of M if f I (jz: [55. 5210 and LAz [ty t5]) is
a weak bi-ideal of M, for all [ty,t;]. [54.5;] € D[0.1].

Proof. Assume that B = [ﬁﬁ,iﬁj is an i.ﬂ\! fuzzy weak bi-ideal of
M. Let [t,.t,] € D[0.1] such that x.y € U(f: [£4. £2]).

fi(x — ¥) = min' {fi(x). ()} = min'{[ty. t1]. [t4, t2]} = [Ep o).
Thus x — ¥ € U(#: [ty t2]).

= min"{#j(c). 7 ().

are weak bi-ideal of M, for all [ty.t;].[5y.5;] € D[0.1] .Let
x.v € M. Suppose fj (x — ¥) < min"{fj{x). fi(¥)}.Choose

[0.0] = [ty.tz] = [1.1], i(x — ¥) < [ty t2] < min'{{(x). § ()} .Thus
(%) = [t 8] () > [£2.87] and fi(x —¥) < [ty t5] Then we
have x.v € U(%: [ty.t;]),but x — v & U(H: [ty.t;]) a contradict.
Thus fj{x — ¥) = min*{f(x7. f{¥)}.Choose .
[0.0]= [ty.t] = [1.1], fi(x — ¥) = [51.5;] = max {A(x). A1)}
Thus A(x) = [5y, 5], .1[]:} = [sp5] and A(x —¥) = [5;.5:].
Then we have x,¥ € L[.il [5p.3:]) but x—y € LA [51.55]) a
contradiction. Thus A(x —y) = max'{A(x), .»'{Q.r]} If there exist
x,¥.2 € Mand @, f € I such that

f(xayfz) < min'{f{(x). §(v).H(z)} .Choose [t,.t;] such that
fileeyfz) < [t t,] < min'{f(x). §0v). §(z)}. Then

fi(x) = [ty 19 (y) = [ty 1ol 7j(2) = [tnt] and and  but
xeviz € UlH: [ty rz]]l which is a contradiction. Now Choose
[s;.5;] such that J{[xmrﬁz] > [5n.5] < max {A(x), A0, A=)}
Then Aix) < [54. 55]. ﬂ{}] <[54, 5] Az = [55.55] and [5y.54]
st f(xayfz) = [s1.5;]. ny.ze T leptDxy 2 € L[4 [sy.52])
and but xayfz € U(f:[s4.5;]), which is a contradiction.
Therefore B is an i.v intuitionistic fuzzy weak bi-ideal of M.

Theorem 3.10 Let B be i.v intuitionistic fuzzy weak bi-ideal of M
then M3 3 = {x € M[fi(x) = 7i(0). A(x) = (0)} is a weak bi-ideal
of M.

Proof. Let x.y € Mz 5, Then
() =H(0).50) = 7{(0). Ax) =0.A0) =0,
Fi(x —¥) = min'{f(x).{(y)}
= min'{#j(0).75(0)} = 7(0).
and A(x — ¥l = maxl{ﬂ[x} Jll:}f}}
—ma:-:‘{;{{[:l} J{[D]} Aro).

So filx — ¥) = f(0),A(x —y) = A(0).
Thus x — ¥ € My, x — ¥ € M3. For every x.¥. 2 € M; and

fi(xeyfz) = min'{Hlx), 70520}

= min'{fj(0). §(0). F(0)} = #(0)

A(xayfz) < max {;l[x]l Ay, Hl[z]} i

= max'{4(0).4(0). 4(0)} = 4(0). N
Thus xayfz € M, xayfz € M3, Hence M 7%, is a weak bi-ideal
of M.

4.  Homomorphism of interval valued
intuitionistic fuzzy weak bi-ideals of I'-near-
rings

Definition 4.1 Let f: M — 5. Letij and & be i.v fuzzy subsets of
M and 5 respectively. Then f(1j), the image of #j under f is an i.v
fuzzy subset of 5, defined by

- sup! ., 7(x) if
f(m)(y) = o
0 otherwise

The p'[e-image"off]" under f is an i.v fuzzy subset of M defined by
FHo0x)) = (f ). and f ) = {x e M|f(x) = ¥}

fy) 2o
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Definition 4.2 [10] Let A and 5 be I'-near-rings. Amap 6: M — &
is called a homomorphism if

Blx+y)=8(x)+8(y) and #(xay) =8(x)ad(y) for all
ryveEManda el

Theorem 4.3Let f: M — 5 be a homomorphism. If & = ({5 45)

is an iv intultionistic" fuzzy weak Dbi-ideal of 5, then
FHEY = [f "Yidg). f~ (45)] is an i.v intuitionistic fuzzy weak
bi-ideal of M.

Proof.Let x,y.z € Manda.f € T. Then

FrE) - =48(flx—¥])
=8(f(x)— Fi))
z min* {S(f(x)).8(F (30}
=min' {f~H(8(x)1f 8031}
=4(flx—¥D)
=A(flx)—F30)
Zmae {1 F () AF00}
=mac {7 (A0 F T (A0}
=& flxayfz))
=8 (flx)afIBF=)
= min’ {G(F(x)). 40 F (¥)).(fF (=)0}

andf () (x—y)

F(8) (xayBs)

= min (F (S0 BN N

= A(f (xayB=))
= Af()af GIBFED)
< min Q(FAGF LA (0

andf = (D)(xayfs)

= mad{ £ (IO F 2 A0S U

Converse of the Theorem 4.3 by strengthening the condition on f
as follows.

Theorem 4.4 Let f:M —=5 be onto homomorphism . Let
B ={§,iﬂj be an i.v intuitionistic fuzzy subset of f. If
FHEBIF M50 F (A1 is an iv fuzzy weak bi-ideal of M,
then B = (&, 45) is an i.v intuitionistic fuzzy weak bi-ideal of 5.

Proof. Let x,v.z € 5. Then fia) = x, f(b) = v and f{c) = = for
some a,b,c e Mandw,f €T,
Slx—w) =4(f(a) - f(bn)
= ﬁff (a—Db))
= (é)(a—b)
= min'{f ~(8)(a). f () (B0}
= min' {5 (f (@)). 8 (f (b))}
= Ilml{ﬁ(xj, 60}
=A(f(a)— (b))
= Hff (a—Db))
=f {ﬂ}lim b)
= max'{f " (A)(a). F Do)
= max _{z}ff [mglﬂl.’f (B3
- =max{i(x).A00}
= 0(f(maf (D)Ef (1)
= §(f(aabfe))
= f(d)(aabfc)
2 mln‘if {5}{@ i {5}{1“} e
min iﬁff (a)). ﬁlif (B0, 6(F (e}
min 6.8 (). §(2))-
= Af(@)af (5)EF(c))
= A(f{aabfc)
=~ (A)(aabfc)
= mﬂ:-:‘{f ‘lliﬂ][rl] f- [ﬂ}{b] IR G)
= max {ﬂff (a)). ﬂff (B2 A(F ()}
= max'{i(x). 4(y). A(2)}-

A —y)

Frayfz)

i[xw}'ﬁ‘z]

Theorem 4.5 Let f: M — 5 be an onto homomorphism. If 7j is an
i.v fuzzy weak bi-ideal of A, then f(%7 is an i.v fuzzy weak bi-
ideal of 5.

Proof.Since f(fi)(x") = SUP = (f (£)).
for ' €5 and hence f{#) is nonempty. Let x'.y" €5 and
{xlxref- "I[x -y oix—vlx e fHx andy e F Y}
{xlx € fH(xy} 2 {mle € f~H(x"andy € f (¥}
fiE=9) = Uy [TEN)
F SUPG ix e .r:p'\-;-{:'][-'f ¥13
2 SUP gy LR LR CEI A (03
= M SUR e L T SUP e L 01D
= min'{fiif) [f‘l.f[ﬁj ¥
= i e g {1[3'33
< 0 L2 303
= I iy .{ma} {A[ﬂjl}ﬁﬂ
= max‘{m.ff — ,{Jl[.ﬁ_;:minﬁ_} .{Jlu.“u_t_;
= madff (A Frhom
frnzey'fsh = = SUPG ey :x-{:'][ms
% SUP g iy pme g e U BTV EED
ol gu{mm'{ﬁ[r."ﬁ (FIACET
= PU[SUR sy [ (D SUPE o (O30 SUR e LR COT)
= minF () (20 0 O 0 23
frbweys) = inflpye g LA
2 I e i {A[H}'EE'JE .
= IR e p g iy me (AL AFIALZ Y]
= ma{inf, {i[:r“._;nﬁj.r_,{iL;.ﬂ._t inft_ A=n
= madF et Frh e i -

frie'—

Theorem 4.5Let f: M — 5 be an onto homomorphism. If 7 is an
i.v fuzzy weak bi-ideal of M, then f(1j) is an i.v fuzzy weak bi-
ideal of 5.

Proof.Since f(fi)(x) = SUPfra =l (X)),
for x* €5 and hence f(fj) is nonempty. Let x',¥' €5 and
{xlx e FHx" =y} 2 {x — ylx € FHx"Nandy £ F 1"}
{xlx € FHx'Y0} 2 {xay|x € fH(x)andy € F N
FRE=5) = B oms. ()
o PR S b L S U
g R 3 b 6 {6
= T [SUR g {7 (205U ey LT 00
= min'{f () ) (7 ()3
= infl.. L)
= I gL A 2 m
2 .{ma} {l[ﬂlbﬁ.ﬁ
= M e LA T} o LA
= mad[f (A F Do
fifyizey'gsh = = P ey :x-{:'][-"""s
2 SUP e iy ymzeri mee U (BEVEED
2 FUP ey riypmyeri me LA (90 A (2033
= T SUP g LT 5P e L 3 S0P e L (2030
= min'[F (B (2F 0 7)F (R 0
fihiray'fs) = infpy s LACRD
2 0 e piggmge iz e {Jl[m;.,t’-n
2 0 g imme LA LA (0. A 0207
= mafinf, {i[n;m.fnﬁ_,{im_t i AN
= mae{f ) Frh e i E

frber'-
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