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Intuitionistic Fuzzy IFP Ideals of N-Groups

Deepak Shetty M.

Abstract: In this paper the notion of intuitionistic fuzzy ideal
of a module over a nearring is considered. We define the notion
insertion of factors property (IFP) in case of intuitionistic fuzzy
ideal and provide necessary examples and investigate some
related properties.
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I. INTRODUCTION

Nearrings are generalized rings which are crucial in the
nonlinear theory of group mappings. Nearrings are defined in
a natural way. For a group (G,+)(not necessarily abelian), the
set M(G) = {f : G — G} together with component-wise
addition and composition of mappings forms a nearring but
not a ring. Nearrings doesnot require the commutativity of
addition. An important type of nearrings obtained by
considering the additive closure E(G) consists of all sums (or
differences) of endomorphisms, which generalizes the
concept of an endomorphism ring of an abelian group to the
non-abelian case.

The notion fuzzy ideal of a nearring was studied by
Abou-Zaid [1]. The substructures such as fuzzy subnearrings
and several characterizations were obtained. Kim and Jun [5]
introduced fuzzy N-subgroups of a nearring and obtained
characterizations in terms of level ideals. Jun, Kim and Yon
[18] introduced the notion of intuitionistic fuzzy ideal of a
nearring and some related properties were investigated.ldeal
theoretic structural results and examples connecting to lower
and upper level cuts are also obtained. The notion of fuzzy
IFP ideal was introduced by Satyanarayana and Syam Prasad
[8] and they obtained several equivalent conditions for an
fuzzy ideal to have the IFP. The concept of equiprime fuzzy
and 3-prime fuzzy ideal with thresholds have been introduced
and inter-relations have been proved along with basic
isomorphism theorems. Kedukodi et.al. [19] have introduced
c-prime fuzzy ideals of nearrings and proved the one-to-one
correspondance involving the f-invariant c-prime fuzzy ideals
of a nearring. In Kedukodi etal. [17], the concept of
equiprime fuzzy radical, c-prime, 3-prime ideals with
necessary properties are also obtained.

Now we give the definition of nearrings as follows:

Pilz [7], Satyanarayana, Syam Prasad [16] A nearring is a
generalized ring in which addition need not be abelian and
only one distributive law is required. More precisely, the
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binary operations + and . satisfying the following conditions:
1. N is additive group (not necessarily abelian);

2. L.(m.n) =(I.m).n;

3.(I+m).n=Ln+m.n forall |, m,n e N.

The above definition is a right nearring, as it
satisfies only right distributive property. Further, if 0 is the
additive identity in N with n.0 = 0 for all n € N, then N is
called zero-symmetric.

Let (I, +) be asubgroup of (N, +). Then 1 is said to be an
ideal of N if
i. (I, +)isanormal subgroup of (N, +)
ii. INc|
iii. n(nn+i)-nn"elforanyielandn,n eN
Note that I is a right ideal of N if | satisfies (i) and (i)
and | isa left ideal of N if I satisfies (i) and (iii)
Let (N, +,.)beanearring. Agroup (G, +) issaid to be
an N - group if there exists a mapping N x G— G satisfies :
(i) (n+m)a=na+maand
(i) (nm)a=n(ma)foralla e Gandn,m e N.
A fuzzy set p in a non empty set X, is a function
n:X—[0,1],andacomplement of u, denoted by £z, in

X givenby z2(X) =1— u(X).

Let p be a fuzzy setin N. Then pis called a fuzzy ideal of N

with thresholdsa ,B € [0, 1], a< B if it satisfies ,

() avu(x-y)z B A mn{p(x), pn(y)}

(iavu(xy)z B A mn{p(x), pn(y)}

(iiavp(y+x-y)z B A p(x)

(Vyavu(xy)z B Ap(y)

(V) avp(x(y+i)-xy)=pB A u(i)forallx,y,
i eN.

Note that p is a fuzzy left ideal of N if it satisfies (i) , (iii)
and (iv) and p is a fuzzy right ideal of N if it satisfies (i), (iii)
and (v). we callp as a fuzzy left ideal of N. If p satisfies (i), (ii)
then we call it as a fuzzy sub- nearring of N.

Definition 1.1. ( K. Atanassov[2] ) Let X be a non empty
set. An intuitionistic fuzzy set (IFS)A is of the form A = {X, pa
(X), ya(X)) : x € X } where the functions ps: X — [0, 1] and
ya: X — [0, 1] denotes the degree of membership and the
degree of non-membership , respectively, and 0 < pa (X) + ya
(x) £ 1, xe X. we shall use the symbol A = ( pa, ya) for the
IFS A={X, pa (), va(x)) : xe X'}

Il. INTUITIONISTIC FUZZY IDEALS

Definition 2.1. An IFS A= (pa, Ya) in N with thresholds a,
Be[O0,1], a<piscalled an intuitionistic fuzzy sub
near-ring of N if

(IF1) avpa(x-y)2z B A min{pa(x), pa(y)}
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av(ya(x-y)) = B A max{ya(x), va(y)}
(IF2) avipa(xy)z B A min{ua(x), pa(y)}and

av(ya(xy))s B A max{ya(x), va(y)} forall
X, ¥ € N.

Example 2.2. Define addition and multiplication on N = {l,
m, n, 0 } as follows:
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Then (N, +, .) is a near-ring. We define an IFS
A=(pa,va) by pa(n) =pa(0) =0.3, ua(m) = 0.6,

Ha(l) =21 andya (n) =va(0)=0.5ya(m)=0.25,

va (1) =0. Then A is an intuitionistic fuzzy sub near-ring of
N with thresholdsa,B e [0,1],a<P

The following Lemma is straightforward.

Lemma 2.3. An IFS A = (pa, va) in N is an intuitionistic
fuzzy sub near-ring of Nif avmin{pa(X-y), pa(xy)}
2B Amax {ua(x), pa(y)}andavmin{ya (X-y), va

(xy)} sBAamin{ya(x),va(y)}forallx,yeN, a,B
e[0,1],a<B.

Lemma 2.4. If an IFS A = ( pa , ya) in N satisfies the
condition (IF1), then
() avpa(0)z B A pa)andavya (0)2 B A ya(x).
(i) pa (- X) =pa (x)and ya (-x) =ya(x) forall x € N and
a,Bel[0,1],a<B.

Proof. (i) forany x e N,
N avpa@)=avpax-x)2pBAmin{us(x), pa(x
=B A pa(x)and
avya(0)=avya(x-x)spBamax{ya(x), ya(x)}
=B A va(x)
(ii). By using (i) we get
Ha (-X) =pa (0-x) Zmin{ua (0), pa (X)} = pa (X)
And ya(-x) =va (0-x) =max {ya (0),va (x)}=7va(x)for
all x e N. Since x € N is arbitrary, we conclude that
pa (-X) = pa(x)and ya(-x)=vya(x) forall x e N.

We have considered a= 0, B =1 in the following proposition.

Proposition 2.5. If an IFS A = ( pa, va) in N satisfies the
condition (IF1), then

(i) pa (X -y) = pa (0) implies pa (X) = pa (Y).

(i) ya(x-y) = ya(0)implies ya (x) = ya(y), forallx,
yeN.

Proof. (i) Let X, y € N be such that pa (X-y) = ua (0). Now

a (X) = pa (X-y+y) 2min{ua (x-y), pa (Y)}
=min{pa (0), pa (¥)}=pa(y).

Similarly, pa (y) 2 pa (x) and so pa () = pa(y).
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(iii) Suppose ya (X -y) =va (0) forall X,y € N. Then
Ya(X)=ya(x-y+y) smax{ya(X-y),va(y)}
=max {ya(0),va(y)}
= ya(y).
Inasimilarway ya (y) 2 ya (x)and soya (X) = ya(y).

Definition 2.6. Let t € [0, 1] and a fuzzy set p in a
non-empty set X. Then the upper t-level cut p is defined as
U(u:t) ={x e N| u(x) = t}, and the lower t-level cut p is
defined as L(y: t) = {x e N |y(x) £t} is called lower t-level
cut of p.

Example 2.7. Consider the nearring given in Example 2.2,
I = {a, b} a subnearring of N. Then define A= ( pa, Ya),
the IFS in N as follows.

0.2
Ha(X) = {

if xel
0.1 otherwise

0.3 if xel

7a(X) = .
A 0.5 otherwise
Then A= (pa,va)isan intuitionistic fuzzy sub near-ring of
Nand U(ua:0.2) = 1=L(ya:0.3).
In general we get the following theorem

Theorem 2.8. Let | be a sub near-ring of N and let
A=(pa,va)beanlIFSin N with thresholdsa, B € [0, 1]
where a < 3 defined by

t, if xel
X)=
Ha(X) {tl otherwise
) s, If xel
X)=
7a s, otherwise

forall x e N,and t;, s [0, 1] suchthatt,. t; S, S;and tj +
Si<1forI=0,1. Then A=(pa, ya) is an intuitionistic fuzzy
sub near-ring of N with thresholds a < t;, i< B,1=0, 1 and
U(paito) = 1=L(ya:So).

Proof. Letx,y € N.
Case (i): If x ¢ 1 ory ¢ I. Then clearly the conditions (IF1)
and (IF2) of the definition holds.
Case (ii): If X,y e I thensince I is a subnearring, x -y € I,
Xy € |. Therefore
a v min{u(x-y), u(xy)} =avt,=t, (sincea<t,<p)
=Prt
= B A max{t, t.}
= B A max{u(x), u(y)}.

Similarly a v max{y(x-y), y(xy)} = B A min{y(x) y(y)}. Hence
by Lemma 2.3, we conclude that A = ( pa , ya) IS an

intuitionistic fuzzy sub near-ring of N with thresholds a, B.
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Definition 2.9. An IFS A = ( pua , ya ) in N is called
intuitionistic fuzzy ideal of N if
(i) A=(pa, ya)isan intuitionistic fuzzy
sub near-ring of N.
(i) o v pa(X) = B A paly + x - y) and
a v ya(X) =B Ayaly +Xx-y)
(iii) a v pa(xy) 2 B A pa(y) and
a v ya(xy) < B Aya(y)
(iv) a v pa((x + 1)y - xy) 2 B A pa(i) and
avya((x+i)y-xy)<B Aya(i) forall x,y,i e N. If
A= (pa, ya) satisfies (i), (ii) and (iii) then it is called an
intuitionistic fuzzy left ideal of N. If A= (pa,ya) satisfies
(i), (ii) and (iv) then it is called an intuitionistic fuzzy left
right ideal of N.
Now we define IF ideal of an N-group G

Definition 2.10. Let G be an N-group, then a IF subset (p, v)
of G is said to be a IF ideal of G if it satisfies

(1) n(91 - 92) 2 min p(91),1(92)},

(91 - 92) < max {y(91),y(92)}

(i) p(n +g-n) 2 p(g), v(n + g - n) < v(9)

(iii) p(ng) = p(g), v(ng) > v(9)

(iv) w(n(g + g) - ng) 2 u(g), ¥(n(g + g) - ng) < y(g’) for all
0,9 €G,neN.

Definition 2.11. An IF ideal (u, y) of N is said to have IFP if
for any a, b € N, p(anb) = p(ab) and y(anb) < y(ab), for all
neN.

Definition 2.12. An IF ideal (u, y) of an N-group G is said to
have IFP if for everya € N, g € G, p(ang) = p(ag) and
v(ang) < y(ag), forall n € N.

Example 2.13. Consider the example of the nearring
givenin 2.2
Define an IFS (u, y) as follows:
u(n) = p(0) =0, p(m) =0.33, w(l) =1 and y(n) = y(0) = 1,
y(m)=0.33,y()=0
Then A is an intuitionistic fuzzy sub near-ring and an
intuitionistic fuzzy left(right) ideal of N. Further it can be
verified that (u, v) is a intuitionistic fuzzy IFP ideal of N over
N.

Theorem 2.14. Let G be an N-group, ifan IFS A = (p, y) isan
intuitionistic fuzzy ideal of G, then the sets
G,={xeG:uXx)=pn@0)}and G,={x € G :y(x) =v(0)} are
ideals of G, for thresholds a, (3.

Proof. Let X,y € Gu. Then
avu(x-y) 2B Amin{u(x), u(y)} = u(0). Now
av u0) =B A ux) forall x € G, it follows that
avux-y)2BAp0),andsox-y e G,. Forany x € G, and
neNwehaveavpun+x-n)zp Awx) =B vu0)andso
n+x-ne G, Thus (Gp, +) is a normal subgroup of
(G,+).Letne Nandg € G,. Then av p(ng) 2B A u(g)

= BA Q)
henceng € G, Nowlet ne Nandg,g'ce G,. Then
avun(g+g)-ng) 2B A w@)=av u(0), which implies that
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avu(n(g+g)-ng) 2P A wu0)and hence n(g +g) - ng € G,..
Hence G, isanideal of G. Now we prove that G, is an ideal of
G, letx,y € G,. Now
avy(x-y) =B Amax{y(x), v(y)} = B A y(0) and so
avyx-y)=BAy(0)andsox-ye G, Letxe G, andn e
N. Thena v y(n+x-n)=p Ay(n) = avy(0)and thus
n+x-n e G,. This shows that (G,, +) is a normal subgroup of
(G,+).Foranyne Nandg € G, we get avy(ng) 2B Ay(g),
hence a v y(ng) == B A y(0). Therefore ng € G, . For any
neNandg, g'e G, we have
avy(n(g +g) - ng)
< B A v(g") = y(0) which implies that
avy(n(g +g)-ng) =B Av(0), hence
n(g+g)-ng e G,
This completes the proof.

Proposition 2.15. Let (u, y) be an intuitionistic fuzzy IFP
ideal of G. Then the following are equivalent

(i) (u, y) has IFP.
(i) (i, vs ) has IFP for all s, t € (a, B].

Proof. (i) = (ii)
Lett,s € (a,B]anda € N, g € G such that ag € ;. Take
n e N, since (p, y) has IFP,
avu@ng)zBauf@ag)zPat=t (sincet<pP)
= a v p(ang) =2t and hence ang e .
Lety(ag) =s. Thenavy(ang) <B Ay(@g) 2P As=s
This implies y(ang) £ s = ang € ..
Hence (w, s ) has IFP for all s, t € (a, B].
(ii)) = (i)
In a contrary way suppose that (u, y) does not have IFP. Then
there existsa € N, g € G and n e N such that
a v p(ang) < B A p(ag) and a v y(ang) > B A y(ag).
Now choose t, s € (a, 8] such that
avpang) <t<p A w@g) and a v y(ang) >s> B A y(ag).
= u(ang) <t < u(ag) and y(ang) > s > y(ag). This shows that
ang ¢ L, ang ¢ ys which is a contradiction to the fact that
(i, vs ) has IFP.

Definition 2.16. An IF ideal (u, y) of N is called IF c-prime
ifforalla,b e N,

a v max {u(a), uwb)} =B A wab) and

a v min {y(a), y(b)} < B A y(ab)

Example 2.17. Consider the nearring N = (Zg, +, .) where Zg
and the

is nearring of integers addition module 8;
multiplication table is defined below.

SJoJ1]2 34567
ojlofloflofjololofofo
Tfo{t{oft]of[t]1]o0
2jofzjof2zfojzf{z]0
|0 (3|03 f0o)3f{30
1l a]a]ala]a]a]4a]4
sTalsla]s4]551+4
64646 |a]6][6]4
TlalT7a] 7 a7 714
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Define IF ideal (1, y) of N as follows

(-] 07 ifxe00123
7003 if xefs 56,73
if xe{01,2,3}

) {0.2

0.6 if xe{4,5,6,7}
Then the following conditions are satisfied.

a v max {u(@), wb)} =B A n(ab) and
a v min {y(a), y(b)} < B A y(ab) where 0.2 <a <3< 0.8,
and forall a, b € Zg.
Hence ( , y) is a ¢c- prime IF ideal of (Zg, +, .).

Preposition 2.18. Let ( p, y) be a intuitionistic fuzzy ideal of
N. then ( u, y) is a c-prime fuzzy ideal of N if and only if its
upper level cut p;, t € [0, u(0)] and the lower level cut y,,

s € [y(0), 1] are c-prime ideals of N.

Proof. Note that by theorem 3.14 of Jun, Kim and Yon[18] it
is clear that (, v) is a intuitionistic fuzzy ideal if and only the
upper level cut p;and the lower level cut y, are ideals of N for
all t e [0, u0)] and s e [y(0), 1]. Now suppose ( u, y) be
intuitionistic fuzzy c-prime ideals of N. Take t e [0, u(0)]
and s e [y(0), 1], a,b € N such that ab ep; and ab € y,. This
implies p(ab) = t and y(ab) = s. Since ( y, y) is intuitionistic
fuzzy c-prime, we have

a v max {u(a), w(b)} =P A @) 2pAt=tand

a v min {y(a), y(b)} < B A y(ab) £ B A s =s, for all the
threshold a, B < [0, 1] with a < B. This implies that a e, or
bewand aeysorb ey.

Hence the level cuts p.and vy, are c-prime ideals of N. To
prove the converse, if possible suppose that there exists
a,beNanda, [0, 1], a<f such that

a v max {u(@), uwb)} < B A p(ab) and

a v min {y(a), y(b)} > B A y(ab). Now choose t and s such
that

a v max {u(@), wb)} <t<p A wab) and

a v min {y(a), y(b)} > s > B A y(ab).
This implies that ab e, but neither a ey, nor b ey, and also
ab ey, but neither a € y; nor b € y, which is a contradiction
to the converse hypothesis. Hence ( w, y) is an intuitionistic
fuzzy c-prime ideal of N.

I11. CONCLUSION

We have considered right nearrings, and the N-group, the
modules over a nearring. Fuzzy aspects of ideals of nearrings
have been studies by many authors. In this paper we have
defined the notion insertion of factors property (IPF) in case
of intuitionistic fuzzy ideals of nearrings. We have provided
suitable example and a characterization for intuitionistic
fuzzy IPF ideal of an N-group. Further we have also defined
IF c-prime ideal of a nearring and provided elementary
results.
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