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I.  INTRODUCTION

Fuzzy set was introduced by Zadeh [12] in 1965 assigns to each element a membership degree. The notion of
intuitionistic fuzzy set was introduced by Atanassov [1] in 1986 which assigns to each element a membership
and a non membership degree. In last two decades many researcher paid their attention towards the application
of the intuitionistic fuzzy set theory in different areas like logic programming, decision making problems,
medical diagnosis etc. Using the notion of intuitionistic fuzzy sets various algebraic structures are studied. Dutta
et. al. [4],Hong et. al. [5],Kim et. al. [7] carries out extensive work on fuzzy ideals and prime ideals in a near-
ring. After the notion of fuzzy sub-module by Mashour et. al. [8], Barthakur and Saikia [10,11] extended this
concept to establish various properties of fuzzy N-subgroups,fuzzy normal N-subgroups,fuzzy prime N-
subgroups of an N-group. Devi [3] extended the notion of fuzzy N-subgroups and ideals of N-groups to
intuitionistic fuzzy N-subgroups and intuitionistic fuzzy ideals of N-group. Jun and Song [6] introduced the
notion of intuitionistic fuzzy points the notion of which is later used by Sardar et. al. [9] and Bakhadach et. al.
[2] to define semigroup and prime ideal in a ring respectively.

1. PRELIMINARIES
In this section we recall some basic notions.

Definition 2.1: Let X be a non empty set. A function ¢ : X — [0,1] is called a fuzzy subset of X. It is
characterised by membership function x .

Definition 2.2: The intuitionistic fuzzy sets (in short IFS) are defined on a non-empty set X as objects having
the form A ={< x,a,(x), B,(x)>|xe X} where the function o, : X — [01]and g, : X — [01]
denote the degree of membership and non-membership of each element x e X to the set A respectively and
0<a,(X)+p,(x)<1,Vxe X .

For the sake of simplicity ,we shall wuse the symbol <a,,B,> for the IFS
A={<X,a,(x) f,(x)>xe X}.

Definition 2.3:Let X be anon empty setand let A =< «,,f, > and B =< « ,, #, > be IFSs of X. Then
(VAcBeo a,<a,.B,2ph,

(i) A=B< AcB,Bc A

(iili)A° =< B,,a, >

(V)AnB=<a,ray,f,Vv B, >

(VMVAUB=<a,va,,f,ApB;>
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Definition 2.4: Let s,t e [0,1]with s+t <1. An intuitionistic fuzzy point, written as x ., is defined to be an

intuitionistic fuzzy point of N if

[(s,t), x=y
X(syt)(y) = 4
[(0,1), x=y

An intuitionistic fuzzy point x , , e< @ ,,f, > a,(x)25s,5,(x) <t forall vxe N .

Definition 2.5: Let N be a near-ring and A =< a ,, 4, >isan IFSin N. Then A is called intuitionistic fuzzy
near-ring if

(Do, (x+y)2a,(x)ra,(y)

(ie, (-x) > a, (x)

(ilii)a , (xy) 2 a,(xX)Aa,(y)

(V)B(x+y)< B, (x)v B,(Y)

W)B,(=x) < B ,(x)

(VD)B ()< B, (X)v B,(y),Vx,yeN

Definition 2.6: Let x be a fuzzy near-ring in a near-ring N and E be an N-group. An IFS A =< «,, 5, > is
called Intuitionistic fuzzy N-group in E if

(Do, (x+y)za,(X)ra,(y)

(ia ,(nx) > p(n)Aa,(x)
({)B,(x+y)< B, (x)v B,(Y)
(iv)B,(nx)< u(n)v g,(x),x,ye E,ne N

Theorem 2.7: Let {(«,, 8,) | i € 1} be a family of intuitionistic fuzzy N-groups in an N-group E over a fuzzy

near-ring x in N. Then (n «,, v ;) is also an intuitionistic fuzzy N-group in E.

iel iel

Definition 2.8: An IFS A =< a ,, #, > inan N-group E is called an intuitionistic fuzzy ideal of E if it satisfies
the following

(Do, (x=y)za,(x)ra,(y)

(iNa ,(y+x-y)za,(x)

(ii)a , (nx) > a, (X)

(iV)a,(n(x+y)-nx)za,(y)

(WMB (x=y)< B, (X)Vv B,(Y)

(Vi)B,(y+x=y)< B,(x)

(vii) g, (nx) < B, (x)

(viii ) g, (n(x+y)-mx)< B,(y),vx,ye E,ne N

Definition 2.9: A non constant fuzzy N-subgroup . of a near-ring N is said to be fuzzy prime N-subgroups
o ,0 of N if for any fuzzy N-subgroups of N, co & < u implies either ¢ < x or 0 c 4.

Theorem 2.10: Let 4 and @ be two fuzzy prime N-subgroups of N. Then u n @ is a fuzzy prime N-
subgroups of N ifand only if x < @ or 6 c u.
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I11. MAIN RESULTS

Definition 3.1: Let x be a fuzzy near-ring in a near-ring N and E be an N-group. Then an Intuitionistic fuzzy
set A=< a,,p, > of Eiscalled an intuitionistic fuzzy N-subgroup of E if and only if

(i)VX(S)t), Yoy €< ap>= (X+ y)(SAS,‘M,) e< a,, f, >

(VX €< @,y By>= (X)L yrs iy €S @ p By >

Where x,y € E,ne N.

Proof : Suppose A =< «,, 8, > isan intuitionistic fuzzy N-group In E. Then for
Xy Y €< @ a0 B4 > We have

a,(x+y)za,(X)ra,(y)=2sAs’

Ba(x+Y)< B (X)v B (Y) Sty
glves (X + y)(SAs’,Ivt’) €< aA’ﬁA >

Againfor ne N and X €< @.. 8. > as

ax, (nx) =z M) Anea (X)=zpuM)As; B, (nx) < u(n)v B, (X)= pu(n) vt
S0 we have
() G mynsumvny €< @ ar By >
Conversely, suppose that x, y € E .Then since

X Y e< a,,f, >
(ap (X)rnapa (¥),Ba(X)VBACY)) (apn (X)rnap (¥),Ba(X)VBACY)) A A .
8 8 8 ) 8 . 8 ) So by assumption we have

(X YD) o onan (v patovsacyn E< X as B a >

Which implies

a,(x+y)za,(X)ra,(y) B, (x+y)< B, (X)v B,(y).

X i (myma GO (v paxy S< X as B a >

Again for ne N,xe E as by assumption gives

CNX ) (> ma a (x> s (nde B A= == & o o = sowehave
a  ,(NX) = p(N) AN x ,(X); ,(nx) = a(n) v B, (X)

Definition 3.2: An IFS A =< « ,, 8, > inan N-group E is called an intuitionistic fuzzy ideal of E if and only
if

(DX Yy € @ B> (X=Y) onvry €< @y By >
(VX ye< a, B> (Y+x=Y) &< a, . p,>
(iii)VX(s’t) e< a,,f,>=> (nx)(s’t) e< a,,f, >

(iv)Vy(s,vl,) e< a, f,>= (n(x+y)- nx)(s,_t,) e< a,, f,>

Proof : We shall prove (ii) and (iii) among the necessary and sufficient conditions mentioned above. Proof of
(i) and (iii) are similar with the previous results.
Proof(ii): Letusassumethat A =< «,,f, >isanideal of E. Thenfor x,y e E, we have

Nowas x ., e< a,,f,>> a,(x)zs,B,(x)<t sowehave

a,(y+x-y)=s;8,(y+x—y)<t andwhich implies that
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(y+x—y)(slt) e< a, . f,>.
a,(y+x-y)<s<a,(x),

ﬁA(y+X_y)>t>ﬂA(X)
e< a,,pB, > Whereas (y+x-y),, #< a,,f,> which is a

Conversely ,let us choose s and t such that
Then o, (x)>s,B,(X)<t= x,
contradiction. Hence a , (y + x - y) 2 a , (x); B, (y+x—y) < B, (X) .

Proof (iv): Let y .., e< a,,8,>. Now if A=< a,,p, > is an intuitionistic fuzzy ideal of E then
a,(nN(x+y)-mx)2a,(y)zs; g, (n(x+y)-nx)< B, (y)<st ,which implies that
(n(x+y)- nx)(s,v‘,) e< a,, f,>

Conversely ,let us choose s"and t" in such a way that

a,(n(x+y)-nx)<s'<a,(y)
Ba((x+y)-—nx)>t>p,(y)
Which shows that y .., e< a,,f, > Whereas (n(x + y) - nx) . ., &< @,,f, >

a,(n(x+y)-nx)>a,(y),
Hence

By(n(x+y)-nx)< fg,(y)
Definition 3.4: An intuitionistic fuzzy N-subgroup P =< «,, 8, > of anon constant near-ring N is said to be
intuitionistic fuzzy prime N-subgroup of N if for any intuitionistic fuzzy N-subgroups A =< «,, 8, > and

B =< a,,f, > of N, the condition AB < P implies Ac P or B — P.

Lemma 3.5: Let A=< «,, B, > and B =< «a ., B, > be two prime N-subgroups of N. Then A~ B is an

intuitionistic fuzzy prime N-subgroup of N ifandonly if A< B or B < A.
Proof : We have if A and B be two intuitionistic fuzzy N-subgroup of N so as A~ B. Now for all x e N
since o, (X) A (X)<a,(x) and B, (x)v f,(x)=> B,(x) sowehave A~ B < A. Similarly we have

AN B < B .Again AN B isprime gives AB < AN B implies A= An Bor B < An B Thus we have
Ac Bor B c A

Conversely, suppose that A < B or B < A.

Now if Ac B then since AnBc A and for all xe N since a,(x)<a, (x) so we have
a,(X)<a,(x)ra,(x) and since B,(x)= B,(x) so B,(x)=,(x)v B,(x) ,which implies
Ac AnB. Thus A= A~ B . Hence for any two intuitionistic fuzzy subgroups C and D we have
CD c AnB=AandAisprimegivesC c AorDc AorCc AnBor

D < A~ B .Consequently A ~ B is prime.

Similarly the result can be proved for the case when B < A.
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