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1. INTRODUCTION

The notion of fuzzy subgroup was made by Rosenfeld (1971).
In Liu, (1982), introduced the notion of fuzzy ideal of a ring.
The notions of fuzzy sub near-ring, fuzzy ideal and fuzzy N-
subgroup of a near-ring was introduced by Salah Abou-Zaid
(1991) and it has been studied by several authors (Kyung Ho
Kim and Young Bae Jun, 2003; Kuyng Ho Kim and Young
Bae Jun, 2001; AL. Narayanan, 2001; Narayanan, 2002; Al.
Narayanan and Manikantan, 2005; Saikia and Barthakur, 2003;
Salah Abou-Zaid, 1991; Seung Dong Kim and Hee Sik Kim,
1996). The concept of intuitionistic fuzzy set was introduced by
Atanassov (1986) as a generalisation of the notion of fuzzy set.
In this paper, we introduce the notion of a intuitionistic fuzzy
strong bi-ideal of a near-ring and obtain the characterization of
a strong bi-ideal in terms of a intuitionistic fuzzy strong bi-
ideal of a near-ring. We establish that every intuitionistic fuzzy
left N-subgroup or intuitionistic fuzzy left ideal of a near-ring
is a intuitionistic fuzzy strong bi-ideal of a near-ring and also
we establish that every intuitionistic left permutable fuzzy right
N-subgroup or intuitionistic left permutable fuzzy right ideal of
a near-ring is a intuitionistic fuzzy strong bi-ideal of a near-
ring.

*Corresponding author: Usha Devi S.
Research Scholar, Sri Parasakthi College for Women, Courtallam

2. Preliminaries
Definition: 2.1

An intuitionistic fuzzy subset 1 in a non empty set X is an
object having the form p = {(x, Ay(x), Bu(x)) / xeX}, where
the functions A, : X—(0,1) and B, : X—(0,1) denote the
degree of membership and the degree of non membership of
each element xeX to the set p, respectively, and 0 < A, (x) +
B(x) <1 for all xeX. For the sake of simplicity, we shall use
the symbol p = (A, , B,) for the intuitionistic fuzzy subset u =
{(x,AL(x), Bu(x)) / xeX}.

Definition: 2.2

An intuitionistic fuzzy subset p = (A, , B,) of a group (G,+) is
said to be a intuitionistic fuzzy subgroup of G if for all x,yeN,

(1) Au(x+y)=min{Aux), Au(y)}

(i) Ay(-x) = Ay(x), Or equivalently A, (x —y) > min{A,(x),
Auy)}

(iif) Bu(x +y) < max{B,(x) , Bu(y)}

(iv) Bu(-x) = By(x), Or equivalently B, (x — y) < max{B(x),
Bu(y)}
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Definition: 2.3

An intuitionistic fuzzy subset p = (A, , B,) of N is called an
intuitionistic fuzzy subnear-ring of N if for all x,yeN,

(1) Aux—y)2min{Aux), Auy)}
(i) Au(xy) 2 min{Ay(x), Au(y)}
(iil) By(x —y) = max{By(x) , Bu(y)}
(iv) Bu(xy) < max{Bu(x) , Bu(y)}

Definition: 2.4

An intuitionistic fuzzy subset p = (A, B,) of N is said to be an
intuitionistic fuzzy two-sided N-subgroup of N if

(i) pis an intuitionistic fuzzy subgroup of (N,+),
(i) Au(xy) 2 Ay(x), for all x,yeN,
(i) Au(xy) = Ay(y), for all x,yeN.
(iv) Bu(xy) <B,(x), for all x,yeN.
(v) Buxy) <By(y), for all x,yeN.

If p satisfies (i), (ii) and (iv), then p is called an intuitionistic
fuzzy right N-subgroup of N. If p satisfies (i), (iii) and (v),
then p is called an intuitionistic fuzzy left N-subgroup of N.

Definition: 2.5

An intuitionistic fuzzy subset B = (A, , B,) of N is said to be
an intuitionistic fuzzy ideal of N if

(i) W is an intuitionistic fuzzy subnear-ring of N,
(i1) Ay(y+x-y) = Au(x), for all x, yeN,
(1i)A,(xy) = Au(x), for all X, yeN,
(iv)A,(a(b+i) — ab) > A(i), for all a, b, i,eN.
(v) Bu(y+tx-y) = By(x), for all x, yeN,

(vi) Bu(xy) < By(x), for all x, yeN,

(vii) By( a(b+i) — ab) < B,(i), for all a, b, i,eN.

If p satisfies (i),(ii),(iii),(v) and (vi) is called an intuitionistic
fuzzy right ideal of N. If p satisfies (i), (ii), (iv) and (vii) is
called an intuitionistic fuzzy left ideal of N. Let A, and B, be
two intuitionistic fuzzy subsets of N. we define an intuitionistic
fuzzy subset

(Ay* By) (x) = X=a(b+i)f:gmin{ Ay(a), Ay(b), Bu()};

If x=a(b+1i) —ab,ab,ieN.
0;  otherwise.

Definition. 2.6

An intuitionistic fuzzy subset p = (A, , B,) of N is said to be
an intuitionistic fuzzy bi- ideal of N if for all x, yeN,

() Au(x—y)2min{Aux), Au(y)}
(i) (A °N°A, )N (A NMA, C A,
({i)Bu(x —y) = max{Bu(x), Bu(y)}
(iv)(B,°N°B,)U(B,°N)*B,2 B,

3. Intuitionistic Fuzzy Strong Bi-ideals of Near-Rings
Definition: 3.1
An intuitionistic fuzzy bi-ideal u = (A, , B,) of N is called an

intuitionistic fuzzy strong bi-ideal of N, if (i) N-AcA, < A,
(i) N-B,- B, oB,,

+ |0 a b ¢ . 0 a b ¢
00 a b c 0o |0 0 0 O
a | a 0 ¢c b a |0 0 a 0
b |b ¢ 0 a b |0 0 b 0
c |c b a 0 c [0 O c 0

Example: 3.2

Let N={0,a,b,c} be a near-ring with two binary operations ‘+’
and ‘e’ is defined as follows.

Define a fuzzy subset p = (A, , B,) where A,;:N—(0,1) by
A 0) = 08, Aya) = 0.6, A(b) = 03 = Ayc). Then
(AWNAL(0) = 0.3, (A NAL) (@) = 0.3, (A, NA,)(b)
= 0.3, (AL°N°A)(c) = 0.3,(NeAeAy) (0) =03, (No Ape
Ay (@) =03, (N-A;A) (b) =03, (NeAicA,) (¢) = 0.3 and
so A, is a intuitionistic fuzzy strong bi-ideal of N and
B,:N—(0,1) by B,(0) = 0.2, By(a) = 0.7,B,(b) = 0.9 = By(c) .
Then (B,°N°B,)(0)=0.9, (B,°N°B,)(a)=0.9, (B,°N°B,)
(b) = 0.9, (B,°N°B,)(c) = 0.9, (N-B,-B,) (0) = 0.9, (No
B,:B,) (a) = 0.9, (N-B,-B,) (b) = 0.9, (N-B,-B,,) (c) = 0.9
and so B, is an intuitionistic fuzzy strong bi-ideal of N. Thus
n=(A,, B,) is an intuitionistic fuzzy strong bi-ideal of N.

Theorem: 3.3

Let {w} = {(AML-’ Bui) : 1el} be any family of intuitionistic
fuzzy strong bi-ideals in a near-ring N. Then ;g W, is an
intuitionistic fuzzy strong bi-ideal of N, wher ;& W =
{GeAy, By, )}

Proof:

Let { p;: iel} be any family of intuitionistic fuzzy strong bi-
ideals of N.
Now for all x,yeN,
idAp, (x —y) = min {Ap, (x —y) /iel}
> min{min{AMi (%), Aui (y) riel}
(since Auiis an intuitionistic fuzzy subgroup of N)
= min{;3Au, (0, :JAp, (v) fiel}
iciBp, (x —y) = max {Bp (x —y) / iel}

< max{max {By, (x),By.(y) /iel}
(since B uiis an intuitionistic fuzzy subgroup of N)
=max{ By, (%), icBp,(y) fiel}
Therefore ;¢] K, is an intuitionistic fuzzy subgroup of N.
To Prove: ;) Y is an intuitionistic fuzzy bi-ideal of N.
Now for all xeN, since A, = ier}AMig Ay, for every iel, we
have
((ALNADN(ANPAN DA NAR)N(Ap,N)*
Ap )
(since AMi is an intuitionistic fuzzy bi-ideal of N)
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S Ay, (x)for every iel.
It follows that
((ApN°ADN (AN )*AY))(x) < inf{ Ay, (x):ie€l}
= (AR
= Ay(x)

Thus (A, °N°A, )N (A °N )*A) C A,

So A, is an intuitionistic fuzzy bi-ideal of N.

Now for all xeN,since B, = ;iBu,2 By, for some iel,
we have

((B,*N°B,)U(B,N)*B,))(x)
2 ((Bu,"N°By,)WU(Bu,  N)*By,))(x)
(since B“iis an intuitionistic fuzzy bi-ideal of N)
> By, (x) for some i€l
It follows that
((B,°N°B,,) (B °N )*B,))(x) = sup{ Bu, (x):i€l}
= By, ()
=Bu(x)

Thus (B,°N°B,)U (B,°N )*B,) o B,

So By, is an intuitionistic fuzzy bi-ideal of N.

Thus ;& Y, is an intuitionistic fuzzy bi-ideal of N

Next we prove: jo| K, is an intuitionistic fuzzy strong bi-ideal
of N.

Now for all xeN, since A, = ier}Apig Ay, . for every iel, we
have
(NeAeAy) (x) < (No Ap,e Aui) (x)
< A“i(x) for every iel

(since Aui is an intuitionistic fuzzy strong bi-
ideal of N)
It follows that, (NoAcA,) (x) < inf { A“i (x) riel}

= (ier}AMi x))

=AX)

Thus NeAeA, € A,. So A, is an intuitionistic fuzzy strong bi-
ideal of N.
Now for all xeN, since B
have
(NoBoB,) (x) = (N- B, Bui) (x)
>B 1, (x) for every iel

(since B i is an intuitionistic fuzzy strong bi-ideal

— U .
w = ieBp,2 By, for some iel, we

of N)
It follows that, (N- B, B,)) (x) = sup {Bui(x) tiel}
~ (B, ()
=B.(x)
Thus N- B,. B,2 B,.. So By, is an intuitionistic fuzzy strong bi-
ideal of N.
Thus ;& Y, is an intuitionistic fuzzy strong bi-ideal of N

Theorem: 3.4

Every left permutable intuitionistic fuzzy right N-subgroup of
N is an intuitionistic fuzzy strong bi-ideal of N.

Proof:

Let u= (A, B,) be a left permutable intuitionistic fuzzy right
N-subgroup of N.

To prove: p is an intuitionistic fuzzy strong bi-ideal of N.

First we prove: p is an intuitionistic fuzzy bi-ideal of N.

Choose a,b,c,x,y,1,b1,b2,X1,X5,¥1, ¥2 in N such that a = bc =
x(y+) —xy, b=Db; by,x =X, X and y =y; y,. Then
(Au -N °Au)m((Au ° N) *Au))(a) = min{( Au -No Au)(a)a(( Au
N) - A, (@)}
= min{, Zpemin(A, - N)(b), Ae)},(( Ay e N )« A)( x(y+i)-
Xy)}
= min{, 2P min{, _,*" min {A,(b,),N(b) }. A, (©}(( A
N« A(x(y+)-xy)§
(since N(z) = 1, for all zeN)
= min{, bCmln{b bi%‘; {A(by),A, (c)},(( A,
x(yt+i)-xy)}
(Since A, is an intuitionistic fuzzy right N-subgroup of N,
Au(be) = A, (bibse) = Ay(bi(bc)) > A, (b))
<min{, Sll’fc’min{A (bc), N(c) LN( x(y+)-xy)}
=min{, 2 cmln{A (bc) N( x(y+i)-xy)} = Au(bc) = A,(a)
Thus (A, - N <A )N((A, -N) <Ay))cA,.
Hence A, is an intuitionistic fuzzy bi-ideal of N.
Choose a, b, ¢, X, y, 1, by, by, X;, X5, y1, V2 in N such that a = be
= x(y+i)-xy, b= b;,b,, x =X, X; and y = y;y,. Then
By -NB)U((B,-N) « By))(a) = max{( B, -N.B,)(a),(( B«
N) « Bu)(@);
= max{, ¢ max (B, - N)(b), By (©)},(( By, « N )« B)( x(y+i)-
Xy)} , ,
= max {, pemax{y, - 5, max {B,(by),N(b,) }. B, (©)}.(( B,
o N« B (x(y+1)-xy)}
(since N(z) =0, for all zeN)
= max{, hemax{y, - p,b; {Bu(b1), Bu(O}(( By o N ) « By)(
X(y+i)-xy)}
(Since B, is a intuitionistic fuzzy right N-subgroup of N,
By (bc) = By(biby¢) = B, (bi(bxc)) < B, (b))
> max{, lrlfmaX{B (bc) N(c)}.N( x(y+1) xy)}
= max{, lnfmax{B (bc) N( x(y+i)-xy)} =B, (bc) = B,(a)
Thus (B, - N «B)U(( B, -N) « B,))(a) 2 B,.
Hence B, is an intuitionistic fuzzy bi-ideal of N.
Thus p= ( Ay, B,) is an intuitionistic fuzzy bi-ideal of N.
Next we prove: W is an intuitionistic fuzzy strong bi-ideal of
N.
Choose a, b,c, by, b, €N such that a =bc and b= b,, b,. Then
No AeA, (a) = i‘grg min{N o A, (b),A,(0)}

_ Slllfc’mln{b oot min{N(by), A, (b,)},4,(0)}

= af‘:fzmm{b ot (8,(02), A, ()}

(Since A, is a left permutable intuitionistic fuzzy right N-
subgroup of N, A,(bc) = A ((b;by)c) = Ay((baby) ¢) > Ay(by))
and N(c) > A (c)

< Lo min{A,(bc),N(0)}

= 2 min{A,(bc), 1}

a=bc
=", Sien, bo)
=Au(a)
Therefore No Ay« A, C A,
Hence A, is an intuitionistic fuzzy strong bi-ideal of N.
Choose a, b, ¢, by, b, €N such that a=bc and b = b;b,. Then
(N B, «B,)(a) = ,20max(N - B,)(b), B, (c)}
= .- bcmax{b bib ‘“f max{N(bl), B (bz)}, B (c)}
= 2= hmax{}, - bllf;zf {B,(b,),B,(0)}
(Since By, is a left permutable intuitionistic fuzzy right N-
subgroup of N, By(bc) = By, ((bib2)c) = B, (bsb)) ¢) < B,(b2)
> dnf max{B“(bc), N(0)}

N )« A

A
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<Ay, (x) for every iel.

It follows that

((A°N°A )N (AN )*A))(x) < inf{ Aui x):iel}
- (i8AR)®)
=Au(x)

Thus (A, °N°A, )N (A°N )*A) C A,

So A, is an intuitionistic fuzzy bi-ideal of N.

Now for all xeN,since B, = giBu,2Bp, for some iel,
we have

((B,*N°B,)U(B,N)*B,))(x)
2 ((Bu,"N°By,)WU(Bu, "N)*By,))(x)
(since B“iis an intuitionistic fuzzy bi-ideal of N)
2 By, (x) for some i€l
It follows that
((B,°N°B,,) (B °N )*B,))(x) > sup{ Bu, (x):1€l}
= (iéBMi x))
=Bu(x)

Thus (B,°N°B, ) (B,°N )*B,) o B,
So By, is an intuitionistic fuzzy bi-ideal of N.
Thus ;& Y, is an intuitionistic fuzzy bi-ideal of N
Next we prove: i1 Y, is an intuitionistic fuzzy strong bi-ideal
of N.
Now for all xeN, since A,
have
(NoApAY) (X) =(Ne Ap e Ap) (%)
< A“i(x) for every i€l
(since Aui is an intuitionistic fuzzy strong bi-

= iquuig Ay, . for every iel, we

ideal of N)
It follows that, (NeA0A,) (x) < inf { Ay, (x) :iel}
= (ier}AHi x))

=Au(x)
Thus NeA°A, € A, So A, is an intuitionistic fuzzy strong bi-
ideal of N.
Now for all xeN, since B,
have
(No BPO BH) (X) > (No Buio Bul) (X)
> Bui(x) for every iel

(since B i is an intuitionistic fuzzy strong bi-ideal

= i¢{Bp,2 By, | for some icl, we

of N)
It follows that, (N- B, B,)) (x) = sup {Bui(x) siel}
= (iéBMi x))
=B.(x)
Thus N. B. B,2 B,.. So By, is an intuitionistic fuzzy strong bi-
ideal of N.
Thus ;& Y, is an intuitionistic fuzzy strong bi-ideal of N

Theorem: 3.4

Every left permutable intuitionistic fuzzy right N-subgroup of
N is an intuitionistic fuzzy strong bi-ideal of N.

Proof:

Let u= (A, B,) be a left permutable intuitionistic fuzzy right
N-subgroup of N.

To prove: p is an intuitionistic fuzzy strong bi-ideal of N.

First we prove: 1 is an intuitionistic fuzzy bi-ideal of N.

Choose a,b,c,x,y,1,b1,b2,X1,X5,¥1, ¥2 in N such that a = bc =
x(y+) — xy, b=Db; by,x =X, X and y =y; y,. Then
(Au -N °Au)m((Au ° N) *Au))(a) = min{( Au -No Au)(a)a(( Au
N) - A, (@)}
= min{, Zpemin(A, - N)(b), Ae)},(( Ay e N )« A)( x(y+i)-
Xy)}
= min{, 2P min{, _,*" min {A,(b,),N(b) }. A, (©}(( A
N« A(x(y+)-xy)§
(since N(z) = 1, for all zeN)
= min{, bCmln{b bi%‘; {A(by),A, (c)},(( A,
x(yt+i)-xy)}
(Since A, is an intuitionistic fuzzy right N-subgroup of N,
Au(be) = A, (bibse) = Ay(bi(bc)) > A, (b))
<min{, Sll’fc’min{A (bc), N(c) LN( x(y+)-xy)}
=min{, 2 cmln{A (bc) N( x(y+i)-xy)} = Au(bc) = A,(a)
Thus (A, - N <A )N((A, -N) <Ay))cA,.
Hence A, is an intuitionistic fuzzy bi-ideal of N.
Choose a, b, ¢, X, y, 1, by, by, X;, X5, y1, V2 in N such that a = be
= x(y+i)-xy, b= b;,b,, x =X, X; and y = y;y,. Then
By -NB)U((B,-N) « By))(a) = max{( B, -N.B,)(a),(( B«
N) « Bu)(@);
= max{, ¢ max (B, - N)(b), By (©)},(( By, « N )« B)( x(y+i)-
Xy)} , ,
= max {, pemax{y, - 5, max {B,(by),N(b,) }. B, (©)}.(( B,
o N« B (x(y+1)-xy)}
(since N(z) =0, for all zeN)
= max{, hemax{y, - p,b; {Bu(b1), Bu(O}(( By o N ) « By)(
X(y+i)-xy)}
(Since B, is a intuitionistic fuzzy right N-subgroup of N,
By (bc) = By(biby¢) = B, (bi(bxc)) < B, (b))
> max{, lrlfmaX{B (bc) N(c)}.N( x(y+1) xy)}
= max{, lnfmax{B (bc) N( x(y+i)-xy)} =B, (bc) = B,(a)
Thus (B, - N «B)U(( B, -N) « B,))(a) 2 B,.
Hence B, is an intuitionistic fuzzy bi-ideal of N.
Thus p= ( Ay, B,) is an intuitionistic fuzzy bi-ideal of N.
Next we prove: W is an intuitionistic fuzzy strong bi-ideal of
N.
Choose a, b,c, by, b, €N such that a =bc and b= b,, b,. Then
No AeA, (a) = i‘grg min{N o A, (b),A,(0)}

_ Slllfc’mln{b oot min{N(by), A, (b,)},4,(0)}

= af‘:fzmm{b ot (8,(02), A, ()}

(Since A, is a left permutable intuitionistic fuzzy right N-
subgroup of N, A,(bc) = A ((b;by)c) = Ay((baby) ¢) > Ay(by))
and N(c) > A (c)

< Lo min{A,(bc),N(0)}

= 2 min{A,(bc), 1}

a=bc
=", Sien, bo)
=Au(a)
Therefore No Ay« A, C A,
Hence A, is an intuitionistic fuzzy strong bi-ideal of N.
Choose a, b, ¢, by, b, €N such that a=bc and b = b;b,. Then
(N B, «B,)(a) = ,20max(N - B,)(b), B, (c)}
= .- bcmax{b bib ‘“f max{N(bl), B (bz)}, B (c)}
= 2= hmax{}, - bllf;zf {B,(b,),B,(0)}
(Since By, is a left permutable intuitionistic fuzzy right N-
subgroup of N, By(bc) = By, ((bib2)c) = B, (bsb)) ¢) < B,(b2)
> dnf max{B“(bc), N(0)}

N )« A

A
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a j,;‘g max{B“(bc), 0}

= 2 101B, (bc) = By(a)

Therefore (N - B, - B,) 2 B,..

Hence B, is an intuitionistic fuzzy strong bi-ideal of N.

Thus p= (A, , By) is an intuitionistic fuzzy strong bi-ideal of
N.

Theorem: 3.5

Every intuitionistic fuzzy left N-subgroup of N is an
intuitionistic fuzzy strong bi-ideal of N.

Proof:

Let u= (A,, B,) be an intuitionistic fuzzy left N-subgroup of
N.
To prove: p is an intuitionistic fuzzy strong bi-ideal of N.
First we prove: p is an intuitionistic fuzzy bi-ideal of N.
Choose a,b,c,X,y,1,¢1,C2,X1,X2,¥1, ¥2 in N such that a = bc =
x(y+i) — Xy, c = ¢ ¢,Xx =X Xp and y =y, y,. Then
(ApoNAYN((Ay - N) «Ap))(a) = min{( Ay - (N« Ap))(@),(( Ay
°N) = Ap(@);
= min{, Zpomin {(A,(b), (N = A)(©)},(( Ay = N )« A)( x(y+i)-
Xy)}

= min{_° a=be
* A(X(y+i)-xy)}
=min{, Zpmin{A,(b), ¢ i, Au(C2)IH((ARN)A,)
(x(y+1)-xy)}
(Since A, is an intuitionistic fuzzy left N-subgroup of N,

Ay(be) = Ay(beicy) = Ay((ber)ey) = Ay (€2))
<min{, bCmm{N(b) A (bc)} N( x(y+1) Xy)}
=A,(bc) =Au(a)
Thus (A, <N« ADN((A, - N) A))CA,.
Hence A, is an intuitionistic fuzzy bi-ideal of N.
Choose a, b, ¢, X, V, 1, ¢, ¢z, X1, X2, V1, Y2 in N such that a = be
= x(y+i)-Xy, € = €1,C3, X =X X; and y = y,y,. Then
(B, <N« B)U((By < N) « By))(a) = max{(B, - N - By)(a),(( B,
N) - B)(@)}
= max{, 2f¢ max {(B,(b), (N-B,)(©)}.((B,, « N ) « B)( x(y+i)-
Xy)}
= max{, Spimax{B,(b), ¢ - ¢&f max {N(c), B, ( ;) }}.(B,
N)«B)(x(y+)-xy)}
= max{, pmax{B,(b), = ;& B,(c)L.((B, + N
X(y+i)-xy)}
(Since B, is an intuitionistic fuzzy left N-subgroup of N,
B,.(bc) = B (b(cic2)) = By(bey)er) < Bj(c) )
> max{, 2 max{N(b), B, (bc)},N( x(y+i)-xy)}
B.(a)
Thus (B, - N «B,)U(( B, «N) «B,)2 B,..
Hence B|, is an intuitionistic fuzzy bi-ideal of N.
Thus p= (A, , By) is an intuitionistic fuzzy bi-ideal of N.
Next we prove: i is an intuitionistic fuzzy strong bi-ideal of
N.
Choose a, b,c, ¢q, ¢, €N such that a =bc and ¢ = ¢4, c,. Then

NeAwe A, (a)= , 1P min{N(b), (A,  A,)(0)}

= Pmin{NG), - min (A, (e, 4,(c;)}

a=bc rc=cqc

= aopemin{1, .- 2Pmin {A,(c,), A, (c)}

a=bc
(Since A, is an intuitionistic fuzzy left N-subgroup of N,

A, (be) = A, (beicy) =A, ((bey)ey) > Ay(cr))

wemin{A,(b), .- o e min {N(¢;),A,(c2)}, (A, -N)

rc=cqCp

)+ Bu)(

= By(be) =

*omin{N(c,),A,(bc)}

a=bc
= StPmin{1, A“(bc)}
= A, (bc)
=Au()
Therefore NeA,cA, C A,
Hence A, is an intuitionistic fuzzy strong bi-ideal of N.
Choose a, b,c, cq, c,€N such that a =bc and ¢ =
(N+ByeBy)(@) = 5 - max {(N(b), (B, -B,)(©)3
= abemax{0, c_ ;& max {B,(c,), B, (cz)}
= a =il?<§ maX{Bp(cl)' Bp(cz)}
(Since B, is an intuitionistic fuzzy left N-subgroup of N,
B (bc) = B, (bcic,) = B ((bey)er) < By(cy))
>, _Ifmax{N(c,), B,(bc)}
a=max{0,B,(bc)}
= By (bc) = By(a)
Therefore N -B,. B,2 B,
Hence By, is an intuitionistic fuzzy strong bi-ideal of N.

Thus p= (A, , By is an intuitionistic fuzzy strong bi-ideal of
N.

C1, C3. Then

%

Theorem: 3.6

Every left permutable intuitionistic fuzzy two-sided N-
subgroup of N is an intuitionistic fuzzy strong bi-ideal of N.

Proof:

The proof is straight forward from the above Theorem 3.4 and
Theorem 3.5.

Theorem: 3.7

Every left permutable intuitionistic fuzzy right ideal of N is an
intuitionistic fuzzy strong bi-ideal of N.

Proof:
The proof is similar to that of Theorem 3.4.
Theorem: 3.8

Every intuitionistic fuzzy left ideal of N is an intuitionistic
fuzzy strong bi-ideal of N.

Proof:

Let p=(A,, B,) be an intuitionistic fuzzy left ideal of N.

To prove: p is an intuitionistic fuzzy strong bi-ideal of N.

First we prove: p is an intuitionistic fuzzy bi-ideal of N.
Choose a, b, ¢, X, y, 1, by, by, X1, X2, ¥1, ¥2 in N such that a = be
= x(y+)-xy, b= Dby,

X =X X, and y = y;y,. Then

(AyoN-ADN((AL-N) <A)(a) = min{( A, «N-Ay)@),(( Ay
N). A ()}

= min{, 2}min( A, N)(b), A(c)},(( Ay« N )« A)( x(y +i)-

a=bc
X
_y)}- sup___. o sup___.
= min{, -, min{ (A,°N)( b;b,), A, (c)},a:x(y+i)_xym1n(( A,

oN )(X):( AH -N )(y)aA(l)}}
(since A°NcN and since A, is an intuitionistic fuzzy left ideal
of N, Au(x(y + 1) — xy)= A1)
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S*Pmin{N( b, b,

a=bc

Ay (x(y +1) —xy)}}
= A, (x(y +1) —xy)
=A(a).

Thus (A, N ADN((AL -N) <Ap))CA,.

Hence A, is an intuitionistic fuzzy bi-ideal of N.

Choose a, b, ¢, X, v, 1, by, by, X|, X, ¥1, ¥2 in N such that a =bc
= x(y+i)-xy, b = b;b,, x =X, X, and y = y;y,. Then

(BH oNo BH)U((BP« ° N) *Bu))(a) = max{( BH oNo Bu)(a),(( BH o
N) « Bu)(@)}

)N(©)}s aoxy iy MIn{N(x), N(y),

= mln{ > a=x(y+i)—xy

= max{, 42 max (B, » N)(b), B,c)},((Bye N ) « By)( x(y+i)-
xy)}
= max{{, J5f max (B, :N)(b;b,), B, (©)}.acy(y+i)—mymax {(B,,

*N)(X),( By «a N)(¥), By (D)} }

(since B,e NoN and since B, is an intuitionstic fuzzy left ideal

of N, B, (x(y+i)-xy) < By, (1))

smax{, g max {NCbyby) (@), - x(y+i)—xymax {NG).N(y),
Bu(x(yH))}

= Bu(x(y+i)-xy) = By(a).

Therefore (B,,e N - B, )U(( B, -N) «B, )2 B,..

Hence B|, is an intuitionistic fuzzy bi-ideal of N.

Thus p=( A, , B,) is an intuitionistic fuzzy bi-ideal of N.

Next we prove: | is an intuitionistic fuzzy strong bi-ideal of

N.

Choose a, b,c, by, b, €N such that a =bc = b(n + ¢) - bn. Then
Ne Ape A, () =, 53F min{(N o A,)(b), A, (0)}

- a_bf;mm{b oot min{N(by), A, (b)}, A, (0)}

=, 2min{, L 4P (A4,(0,), A,(0)]

(Since A,is a mtumonistic fuzzy left ideal of N, A,(a) =
A, (be) = A, (b(n + ¢) - bn) >A, (c) and N(by) 2A,, (by))
< L o min{N(b,),A,(b(n + ¢) — bn)}

= acpe A (b(n +¢) — bn)
=A,(bc)=A, (a)
Therefore No A0 A, A,. Hence A,
strong bi-ideal of N.
Choose a, b,c, by, b, €N such that a =bc and b = b; b,. Then

N By B, (a) = ;-hemax {(N - B,)(b), B,(c)}

= a_bcmax{b bib ‘“f max{N(bl),B (bz)},B (c)}
= acpemax{y, _ blll?zf {B,(b,),B,(0)}
(Since A is an anti fuzzy left ideal of N, B“(a) = B“(bc) =
Bu(b(n +¢) -bn) <B,(c)) and
>, ?‘g‘g maX{N(bz), B,(b(n+c) — bn)}
=, M'max{0,B,(bc)}
= By(bc) = By(a)
Therefore N -B,, - B, o B,,. Hence B, is an intutionistic fuzzy
strong bi-ideal of N.

Thus p = (A, , By) is an intutionistic fuzzy strong bi-ideal of
N.

is an intuitionistic fuzzy

Theorem: 3.9

Every left permutable fuzzy ideal of N is a fuzzy strong bi-
ideal of N.

Proof:

The proof is straight forward from the Theorem 3.7 and
Theorem 3.8.

Theorem: 3.10

Let pu = (A, ,B,) be any intuitionistic fuzzy strong bi-ideal of a
near-ring N.Then A (axy) > min{A,(x), A,(y)} and B, < max{
BH(X), Bu (Y)} Va, X, y eN.

Proof:

Assume that (A, , B,) is an intuitionistic fuzzy strong bi-ideal
of N. Then No Ajo A, c A, and N. B,. B, 2 B,.

Let a, x and y be any element of N. Then

Ay(axy) = (No Ao A)) (axy)

= axy =pq min{(N ° A,)(p), A, (@)}

min{(N oA (@x),A (y)}

= min{ax leizmln{N(Zl) A (ZZ)} A“(Y)}

> min{min{N(a), A“(x)}, A“(y)}

= min{min{l, A“(x), Ap(y)}

=min{A,(x), A,(y)}

This shows that A“(axy) > min{A“(x), A“(y)} Va, x,y €N and
B, (axy) < (Ne By B,) (axy)

= axy = pq maX{N B (p): B (Q)}

= max{(N °B,) (ax),B (y)}

max{ay =7 imax{N(z,), B, (z,)}, B.(v)}

< max{max {N(a), B“x)}, Bp(y)}

= max{max {1, B,(x), B,(y)}

= max{A,(x), B,(y)}

[\

This shows that B, (axy) < max{B,(x), B,(y)} Va, x,y €N
Acknowledgement

The authors wish to thank referees for their valuable
suggestions.

REFERENCES

Al. Narayanan and T. Manikantan, 2005. (e,eAq)-fuzzy
subnear-rings and (€,eAq)-fuzzy ideals of near-rings, J.
Applied Mathematics and Computing, 18 (1-2) 419-430.

Atanassov, K.T. 1986. Intuitionistic fuzzy sets, Fuzzy sets and
Syst. 20, 87-96.

Gunter Pilz, 1983. Near rings, The theory and its applications,
North Holland publishing company, Amsterdam.

Kuyng Ho Kim and Young Bae Jun, 2001. Normal fuzzy R -
subgroups in near-rings, Fuzzy Sets and Systems, 121, 341-
345.

Kyung Ho Kim and Young Bae Jun, 2003. On fuzzy R -
subgroups of near-rings, J. Fuzzy Mathematics, 11(3) 567-
580.

Liu, W. 1982. Fuzzy invariant subgroups and fuzzy ideals,
Fuzzy Sets and Systems, 8; 133-139.

Manikandan, T. 2009. Fuzzy bi-ideals of near-rings, The
journal of fuzzy mathematics vol. 17, no.3.

Narayanan, AL. 2001. Contributions to the algebraic structures
in fuzzy theory, Ph.D. Thesis, Annamalai university, India.

Narayanan, AL. 202. Fuzzy ideals on strongly regular near-
rings, J. Indian Math. Soc., 69 (1-4), 193-199.

Rosenfeld, A. 1971. Fuzzy groups, J. Math. Anal. Appl., 35,
512-517.

Saikia H. K. and L. K. Barthakur, 2003. On fuzzy N -
subgroups and fuzzy ideals of near-rings and near-ring
groups, J. Fuzzy Mathematics, 11 (3) 567-580.



48359 International Journal of Current Research, Vol. 9, Issue, 03, pp.48353-48359, March, 2017

Salah Abou-Zaid, 1991. On fuzzy subnear-rings and ideals, = Tamizh Chelvam T. and N. Ganesan, 1987. On bi-ideals of

Fuzzy Sets and Systems, 44, 139-146. near-rings, Indian J. Pure appl. Math., 18 (11) 1002-1005.
Seung Dong Kim and Hee Sik Kim, 1996. On fuzzy ideals of = Zadeh, L. A. 1995. Fuzzy sets, Information and Control, 8,
near-rings, Bull. Korean Math. Soc., 33 (4) 593-601. 338-353.

skosk skok skokosk



