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l. INTRODUCTION

In 1965, Zadeh [13] took a collection of objects which fail
to satisfy the condition of a set and he called it as fuzzy set.
After the emergence of fuzzy concept, it evolved in all
branches of Science and Engineering and Rosenfeld [10]
the one who first used this idea in group theory. As a
generalization Liu [6] extended this fuzzy concept to ideal
theory in ring. Abou-Zaid [1] fuzzified near-ring and
applied it to ideals. One of the important generalization of
fuzzy set is intuitionistic fuzzy set which was introduced by
Atanassov [2].

Biswas [3] introduced intuitionistic fuzzy subgroups of a
group. Jun, Kim and Yon [5] studied intuitionistic fuzzy R-
subgroups of near-rings. Fuzzy bi-ideals of near-ring is
presented in [9]. In this paper, we come across IQFS (in
briefly intuitionistic Q -fuzzy strong) bi-ideal of a near-ring

and obtain the characterization of a strong bi-ideal in terms
of a IQFS- bi-ideal of a near-ring.

1. PRELIMINARIES

A nonempty set N together with two binary operations
+" and “." is said to be a near-ring, if

e N is a group under the operation “+", it is a

w w

semigroup under the operation and

right distributive over addition.

e Let A and B be two subsets of N , the
product of A and B is defined as
AB ={ab/ae A b e B}. Also we define another
product “* ” as
AxB={a(b+i)—ab/a,be A icB}.

e Ox=0. In general x0=0, for some X in
N. If x0=0, for al x in N, then N s
zero symmetric. A subgroup A of (N,+) is called

a bi-ideal of near-ring N if
ANAN(AN)*AcC A.

45| NCRTPAM20182909

A function A from a non-empty set X to the unit interval
[0,1] is called a fuzzy subset of N . Let Q be a non-

empty set. An intuitionistic Q -fuzzy subset & of N isan
object having the form

w={(x A,(xa), B,(x,0))/ x e N}, where the
functions A, : N xQ —[0,1] and
B, :NxQ —[0,1] denote the degree of membership

and degree of non membership of each element X € N to
the set 4, respectively,and 0< A (X,q)+B,(x,q) <1

forall X € N . In brief, we shall use the symbol
w1 =(A,,B,) for the intuitionistic fuzzy subset

w={(x%A,(%a),B,(xa))/ xe X}. For the
definition of the Q -fuzzy subgroup, subnear-ring and
intuitionistic Q -fuzzy ideals of near-ring refer [7].
Let #=(A,,B,) and 1 =(A;,B,) betwo

intuitionistic fuzzy subsets of N . We define an
intuitionistic Q -fuzzy “* > product in near-ring as follows.

{ sup {min{A,(a.q), A, (b.q),

x=a(b+i)—ab

B,(i,9)}},
inf {maX{Ag (a,q), Aﬂ (b,Q),

x=a(b+i)—ab
B, (i,a)}}};
if x=a(b+i)—ab,a,b,ieN
and qeQ.
[0,1], Otherwise.

(ux2)(x,q) =

I1l.  1QFS- BI-IDEAL OF NEAR-RING

Definition 3.1 An intuitionistic Q -fuzzy bi-ideal
u=(A,,B,) of N iscalled an IQFS- bi-ideal of N, if

) NoA, oA C A,
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(i) NoB,oB, B,

Example 3.2 Let N ={0,X,Y,z} be the klein's four

group. Define “+" and “" is defined as follows.

+ 0 X y z
0 0 X y z
X X 0 z y
y y z 0 X =
z z y X 0
. 0 X y z
0 0 0 0 0
X 0 0 X 0
y 0 0 y 0 =
z 0 0 z 0

Define a fuzzy subset 4 = (A,,B,) where
A, NxQ—[0,1] by

A,(0,0)=08 A,(x,q)=0.6 A (y,q)=03=A,(z,9)
. Then
(A,oN-A)0,q9)=03, (A,eN-A)(x,q)=0.3,

(A, oNoA)(y.0)=03, (A, cNoA)(z,q)=03,
(NoA,*A)0,0)=03, (NoA, oA )(Xq) =03
(NoA, oA )(Y,q) =03, (NoA, oA )(z,q)=03,

and so Aﬂ is an IQFS-bi-ideal of N and
B,:NxQ—[0,1] by

B,(0,0)=0.2, B,(x,q)=0.7, B,(y,q) =0.9=B,(z,q)
. Then
B,oN-B,0,q)=0.9, B, oN-B,(x,q)=0.9,

B,oN°B,(y,q)=0.9, (B,oN-B, )(z,q)=0.9,

Since Aﬂ =N
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O A, (X=y,0) =min{A,_(x-y,0)/iel,qeQ}
> min{min{A, (%), A, (v.q)icl,qeQ}}

(since Aﬂi is an IQF-subgroup of N .)
= min{mel A/’li (Xl q)’ miel A/li (y7q) /I € I ’

qeQ}u, Bﬂi (X-y,q)

max{Bﬂi x-vy,q)/iel,geQ}< max{max{B#i (x),

B, (y,Q)}iel,qeQ}

(since Bﬂ_ is an IQF-subgroup of N )
1

max{UB, (x,q), Vi, B, (y,q)/iel}

Therefore M,_, 44 be an IQF-subgroup of N.
To prove: M;_, 4 be an IQF-bi-ideal of N.

A

i A S Aﬂi , forevery 1€ |, we have for

all Xxe N.

((A,oNoA)N((A, >N)*A))(X0)
<((A, °NoA ) N((A, <N)*A,))(X0)
(since Aﬂi be an IQF-bi-ideal of N ).

< Aﬂi (x,q) forevery iel and qeQ.

It follows that
(A, oNoA)N((A,oN)*A,))(Xa)

inf{Ayi (x,9):iel}
= (Mg A/,[i)(x7q)

A, (x,9)
Thus (A, oNeA)N((A,oN)*A)

Since B, =U,, B'“i

c A

C A,
2B, forsome iel, we
1

(NoB,>B,)0,0)=0.9, (NeB, B, )(x,q) = 0.%ave for all X € N.
(N-B,°B,)(y.q) =095, (N-B, °B,)(z.0) =04, -N -B,) U((B, -N)*B,)(x.0)

and so B, is an IQFS-bi-ideal of N. Thus x=(A,,B,)
is an IQFS-bi-ideal of N.

Theorem 33. Let g ={(A

B, )iiel} be any
1 1

collection of IQFS-bi-ideals in a near-ring N. Then
Mg M is an  IQFS-bi-ideal N
r\iel /ui :{(miel A,ui ’Uiel B/li )}

Proof. Let {¢4 1 € I} be any collection of IQFS-bi-ideals
of N.

Now forall X,y e N and qeQ,

of where
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> (B, °N©B,)U((B, °N)*B,))(x0)
> Bﬂi (x,q) forsome iel and qeQ.
It follows that
(B, °N-B,)w((B,>N)*B,))(xq)
> sup{Bﬂi(x,q):ie I,geQ}
Uiel Byi (X! q)
B, (X, Q).
Thus (B, °NoB,)U((B,>N)*B,)) 2B,
Thus My, 44 be an IQF-bi-ideal of N .
To prove: M;_, &4 be an IQFS-bi-ideal of N .
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Now forall Xxe N, since A =y Aﬂ cA

forevery i €|, we have

(NoA,oA)X0a) < (NoA, oA )(X0)
< Aﬂi(x,q) foreveryiel,qeQ.
It follows that,
(NoA, oA )XQq) < inf{Aﬂi(x):ieI,qu}
= (Mg A(X,Q)

= A, (x09).
Thus NOA OA CA

Now forall Xxe N, since B, =,/ B, ;)B
1

forsome iel,qeQ, we have

(NoB,=B,)(x0q) > (NoB, <B,)(x0)
> B#i(x,q) foreveryiel,qeQ.
It follows that,
(NoB,-B,)(x,q) > sup{Bﬂi(x,q):ieI,qu}
= (Via B, (x.0))
= B,(x0).

Thus NoB, B, 5B,
Mg 4 be an IQFS-bi-ideal of N .

Theorem 3.4 Every IQF-left N -subgroup of N is an
IQFS-bi-ideal of N .

Proof. Let 1= (A
N .

.+ B,,) be an IQF-left N -subgroup of
To prove: g isan IQFS-bi-ideal of N .
First we prove: g isan IQF-bi-ideal of N .
Choose |, m,n,s,t,i,n,n,,s,s,,t,t, in N such that
I=mn=s(t+i)-st,n=nn,,s=s,,s, and t =tt,.
Then
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< minfsupmin{N(m, q), A, (mn, q)},

I=mn
N(s(t+i)—st)}
=A,(mn,gq)=A,(,9)
Thus (A, oNoA )N ((A,oN)*A)cA,.
Choose I,m,n,s,t,i,m,n,n,,s,s,,t,t, in
N such that (I,q) = (mn,q)

=s(t+i)—st,n=n;,n,,s=ss, and t =tt,
Then
(B,oN<°B,)u((B,oN)*B,)(I,q)

=max{(B,>N-B,)(1,0),((B,>N)*B,)(I,a)}

= m«':lX{Ii:nnTn max{(B,(m,q),(N-B,)(n,a))},
((B, oN)*B,)(s(t +i)—st)}

= max{mfmax{B (m,q), n|glf max{N(n,), B, (n,)}},

((B, o N)*B,)(s(t +1)—st,q)}
= max{infmax{B, (m.a). inf B, ()

((B, >N)*B,)((s(t+i)—st),q)}
= max{infmax{N(m.q), B, (mn, q)},

N(s(t+i)—st)} =B, (st,q)=B,(l,q)
Thus (B,°N<°B )U((B,>N)*B,)2B,.
Next we prove: £ isan IQFS-bi-ideal of N .
Choose I,m,n,n;,n, €N and qeQ such that
| =mn and N=nyn,. Then
(N °A,°A,)I.q)
= supmin{N(m,q), (A, A,)(n,q)}

I=mn

= supmin{N(m,q), sup min{A, (n,,d), A, (n,, 4)}}

I=mn n= n1 7
= supmin{1, sup mln{A (n,q), A (nz,q)}}
I=mn n= n1 ,

(A, oNoA)N((A, oN)*A D, a) =min{(A, (N - A))(I,q), (ASsNIAGI=YY, (mnn,, q)

= mir{supmir{ A, (m, q),(N = A )(n,q)},

I=mn

((A,oN)*A )(s(t+i)—st)}
= min{sup min{A (m,q), sup min{N(n,),

I=mn n=nn,

A, ()} (A, oN)*A (st +i)—st)}}
= min{sup min{A,(m,q), sup min{N(n,),

I=mn n=nn,

A, (n)} (A, o N)=A,)(s(t+1)—st)}}
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= Aﬂ ((mnl)nZ’q)
> A, (n,,q)
< supmin{N(n,q), A,(mn,q)}

I=mn

= supmin{1, A (mn,q)}

I=mn

= A,(mn,q)

A,,9)
Therefore N o Aﬂ o Aﬂ c Aﬂ.
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Choose I,m,n,n;,n, e N and qeQ such that

I =mn and N=n,,n,. Then

(NoB,oB,)(1.a) = inf max{(N(m).B, B, )(n.a)}

= inf max{B,(n,),B,(n,)}
B,(mn,q) = B, (mn,n,,q)
= Bu ((mnl)nz,q) < B/I (n2’q))
> inf max{N (n,,q), B, (mn,q)}

inf max{0, B, (mn)}

I=mn

B,(mn,q)

= By (I7q)
Thus = (A,,B,) be an IQFS-bi-ideal of N.

Theorem 3.5. Every IQF-left ideal of N is an IQFS-bi-

ideal of N.
Proof. Let £ =(A,,B,) is an IQF-leftideal of N.

To prove: g isan IQFS-bi-ideal of N.

First we prove: u isan IQF-bi-ideal of N.
Choose |,m,n,s,t,i,m,m,,s,s,,t,t, in N

and g € Q such that

I =mn=(s(t+1)—st,q),m=(mm,,q),S =S5,

and t =tt,. Then
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((B,oN°B,)u((B,>N)=B,))l.0q)
=max{B,>N-B,(l,q),
((B,>N)*B,)(I,a)}
= max{inf max(B,, > N)(m, ), B, (n,q),

((B, >N)=*B,)((s(t+i)—st),q)}

= max{inf max(B, - N)(mm,,q), B

. (Na)}
inf max{(B, > N)(s,q).(B, e N)(t.q),B,(i,q)}

I=s(t+i)—st
B,(s(t+i)—st)<B,(i,q)) >
max{inf max(N (mm,), N (n,q)},
inf max{N(s,q),N(t,q)}

I=s(t+i)-st
B,(s(t+i)—st)<B,(i,q)) }.
=B, (s(t+i)—st,q)=B,(l,q).
Therefore (B,cN-B, )U((B,°N)*B,)2B,.
Thus 2= (A, B,) be IQF-bi-ideal of N .
Next we prove: £ be an IQFS-bi-ideal of N .
Choose &,b,c,b,,b, €N and qeQ such that
a=bc = ((b(n+c)—bn),q). Then
(NoA, oA, )@ a)

=supmin{(N o A,)(b, ), A, (c,q)}

a=hc

=sup{min{sup N(b,), A, (b,), a)},

(A, oNoA)N((A, oN)*A))(I,q) =minfA, sNoA (I, qfft)/? oNY*A )1, )}

= min{supmin{(A, - N)(m,q), A, (n,a)},

I=mn

((A, ° N)* A, )(s(t+i)—st,0)}
= mingsup min{(A, o N)(mym,), A, (n,q),

I=mn

sup min((A, o (s), (A, = N)(t,q), A, )3}

I=s(t+i)—st

(since, A, ((s(t+i)—st),q)>(A,(i,a)))
<min{supmin{N(mm,, q), N(n,q)}},

I=mn

sup mln{N (S,Q), N(th)’ A/L[((S(t+l)_8t)’q)}

I=s(t+i)—st
= A, ((s(t+i)—st),q) = A,(l,q)

Thus (A,oNoA)N((A,°N)*A)cA,.
Choose |, m,n,s,t,i,m,m,,s;,s,,t,t, in N and
g € Q such that
I =mn=(s(t+i)—-st,g) m=mm,,s=ss, and
t=tt,. Then

48 | NCRTPAM20182909

=sup{min{sup A, (b,),a)}, A,(c,q)}

a=hc bzblb2
A (l,g) = A, (mn,q)
= A, ((b(n+c)-bn),q) > A, (c,q)
and N(b, > A, (b,)))
<sup{min{N(b,), A, ((b(n +c) —bn), )},

a=hc
=A, (bcq)=A,(a,q).
Therefore N o Aﬂ o Aﬂ c Aﬂ.
Choose a,b,c,b,b,eN,qeQ such that
(a,q) = (bc,q) and (b,q) = (bb,,q).

Then,
(NoB,B,)(a,0)

= inf max{(N - B,)(b.0). B, (c.q)}

inf maX{lnf max{N (b,,q), B, (b,,q),B,(c,q)}

a=hc b—bl )
= inf max{inf {B,(b,,),B,(c,a)}}
a=hc b=b1b2
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B,(a,q) = B, (bc,q)
=B, (b(n+c)-bn) <B,(c,q)

and
= LDJC max{N (b,,q), B, (b(n+c) —bn)}

= infmax{0, B, (bc, )}
=B, (bc,q)
=B, (a0)
Therefore (N°B,-B,) 2B,.
Thus 4= (A,,B,) isan IQFS-bi-ideal of N.

Theorem 3.6. Let 12 = (A, B,) be any IQFS-bi-ideal of
a near ring N. Then

A, (stg) = min{ A, (sq), A, (tq) and B, (Ist,q) <
max{ B, (s,0), B, (1) }forallIste Nand qeQ.
Proof. Assume that (A, B,) N. Then

N oAﬂ oAﬂ c Aﬂ and (No B# o By) -) Bﬂ. Letlst
and g €Q be any element N. Then A, (Ist,q) >
(NoA, oA)(stq)

= supmin{(N = A, )(p), A, (@)}

Ist=pq

>min(NeoA oA )(sa), A, (ta)

= min{ sup min{N(z,q), A,(z,,9)}, A, (t,9)}

Is=z2,

>min{min{N(l,), A, (s.a), A, (tq)
=min{mir{1, A (s,q), A, (t,a)}}
=min{A,(s,q), A, (t,a)}
This shows that A, (Ist,q) > min{A (s,q), A, (t,q)}
for all s,te N and

B,(Ist,q) <(N-B,-B,)(st,q)
= inf max{(N -B,)(p),B,(q)}

Ist=pq

=max{(N - B,)(Is,q),B, (t,a)}

= max{lsi:nzfz max{N (z,,q), Bﬂ(zziq)}1 Bﬂ (t.a)}
<max{max{N(l), B, (s,q)}, B, (t,a)}
=max{max{1, B, (s,9), B, (ta)}

=max{A,(s,q), B, (t,q)}

This shows that
B, (Ist,q) <max{B,(s,q),B,(t,q)} VI s,t eN and

qeQ.
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V. CONCLUSION

In this article, the notion of IQFS- bi-ideals of a near-rings
and derived some properties of these ideals.
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