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ON (€, € vq) INTUITIONISTIC FUZZY IDEAL OF N-GROUP
PRADIP SAIKIA! AND LILA K. BARTHAKUR

ABSTRACT. We present the idea of N-group’s (€, € Vq)- intuitionistic fuzzy ideal
and some associated properties as the content material of this paper.It’s shown
with the help of example that every intuitionistic fuzzy ideal of N-group is al-
though an (€, € Vq)-intuitionistic fuzzy ideal,but the converse isn’t true and
hence a necessary and sufficient condition is introduced in this purpose.The
usage of the idea of the level set we provide an essential and sufficient cir-
cumstance for a level set to be an ideal of N-group.Discussions on image and
pre-image of a (€, € Vq)-intuitionistic fuzzy ideal under N-homomorphism also
are a part of our research.

1. INTRODUCTION

Rosenfield [2] in 1971 utilize the notion of the fuzzy set by way of Zadeh
[10] in 1965 to define fuzzy subgroups, which were studied in detail through
the numerous researchers for various algebraic systems.Liu in [19] discussed
apropreatly the fuzzy ideal of a ring and Abou Zaid in [15] added about the
fuzzy sub near ring and fuzzy ideals of near rings. Moreover Davvaz [3] ad-
ditionally mentioned some properties of fuzzy ideals of the same. In [18,7],
the perception of fuzzy ideals and their numerous natures are brought. Using
the concept of fuzzy point and its belongingness to a fuzzy set, Bhakat and
Das in [16] define («a, §) fuzzy subgroups where o and  are members of the
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collection {€,q,€ Aq, € Vq},a #€ Aq and using this in [17] they introduced
(€, € Vq)-fuzzy near ring’s subrings and ideals.A loop of researchers like Davvaz
[4], Narayanan, and Manikantan [1], Zhan et al.[8] introduced (&, € Vq)-fuzzy
subnear rings and ideals of the near ring.

In 1986, Atanassov [9] presented the model of intuitionistic fuzzy sets by
way of a simplification of a fuzzy set. Considering that then many researchers
executed this belief to look at the intuitionistic fuzzy group [13], intuitionis-
tic fuzzy near ring and about its ideal in [14]. Coker and Demirci [6] de-
livered the intuitionistic fuzzy point and which become by Jun [20] to define
(¢, 1)-intuitionistic fuzzy subgroup with ¢ and ¢ are any dual of {€,q,€ Aq, €
Vq},a #€ Aq. In our studies, we present the idea of (€, € Vg)-intuitionistic
fuzzy ideal of N-group and explore associated matters.

2. PRELIMINARIES

For a non void set n the triplet (N, +,.) wherein the group (N, +)is not nec-
essarily abelian and wherein only one distributive law holds. A near ring is
referred to as 0 symmetric if 0.k = Ofor all k in N. Again if 1 is in N such that
1.k = k for all k in N,then N is known as near ring with unity. In our dis-
cussion, we prefer zero symmetric near ring with unity. Again for near ring N
and additive group E, E is stated to be a left N-group if there exist a mapping
N x E — E,(n,e) — ne such that

(1) (n+ m)e = ne + me.

(ii) (nm)e = n(me)

(iii)) l.e=e,Yn,m € N,e e E
We denote the zero element of E via 0.We note that N may be taken into cosider-
ation as a left N-group indicated throughN".A non empty subset S of an N-
group E remains known as an ideal of E when (i) (5, +) is a normal subgroup of
E,(ii)) NS C S and (iii) n(y+z)—ny € Sforallz € S,y € E,n € N. Moreover for
any two N-groups E and F a mapping f : £ — F'is called an N-homomorphism
if

@ flz+y)=flz)+ fy).
(ii) f(nz) =nf(x),Vr,y € E,n € N.
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Definition 2.1. [10] Assuming X be a non empty set. A function p: X — [0,1] is
called a fuzzy subset of X. It’s far characterized as ;1. The complement of the fuzzy
set y is denoted by ji and is defined as ji(x) = 1 — u(x), Vo € X.

Definition 2.2. [9] The intuitionistic fuzzy set (in quick IFS) are characterized on
a non empty set X as devices taking the shape A = {< x, ua(x),va(x) > |x € X}
in which ps : X — [0,1),v4 : X — [0, 1] signify the amount of participation and
non-participation of separately constituent z € X to the set A correspondingly and
0 < pra(z) +va(z) < 1.

Definition 2.3. [11] For any IFS A =< pa,va > the collection Ay = {z €
X|pa(x) > s,va(x) < t} is called (s,t)-cut of A or level subset of A where st €
0,1],s +¢ < 1.

Definition 2.4. [12] Assuming P and Q be two non-empty sets and f : P — () be
a mapping.At that time for any IFS A =< pa,v4 > and B =< ug,vg > of P and
Q respectively the image set f(A) =< fiyay, Vfa) > of Ais IFS defined as

V{na(z) :x € [ (y)}

fpa(y) =
T 0; otherwise

and

Mya(z) 1z € f7H(y)}

vray(y) =
w 1; otherwise

Similarly, pre-image of B under f is the IFS f~'(B) =< pij-1(p), v4-1(p) > defined
as pg-1(py (@) s (f(2)), ve-1m)(2) = va(f(2))

Definition 2.5. [6] Taking c to be a point in a non-empty set X.Uncertainity o €
(0,1] and p € [0,1) are double real records such that 0 < o+ 5 < 1, then the
IFS c(a,p) =< T,Cq, 1 — 13 > termed as an intuitionistic fuzzy point in X,where
a(resp. 3)is the amount of attachement (resp. non attachment) of c(q gyand c € Xis
entitled the sustenance of c(qp). Assuming A =< pa,v4 > be an IFS in X. Then
an intuitionistic fuzzy point c(, gy is supposed to fit into A, written as c(,z) € A if
pa(x) > o, va(x) < B. We believe that c(, ) is quasi-cincident with A, inscribed as
Clag)qA If pa(c) +a > 1,va(c) + f < LBy c(ap) € VqA it meant that ¢, 5 € A or
Cla,3)qA and by c(, g€ VqA it intended that ¢, gy € VqA does not hold.



9942 P. SAIKIA AND L. K. BARTHAKUR

Definition 2.6. [5] Assuming u be a fuzzy subclass of an N-group E. Then u is
called a (€, € Vq)fuzzy ideal of Eif forall z,y € E,;n € N
D 2, yr € b= (T —Y)par) € Vau.
(i) z; € u = (nx); € Vqu
(i) vy e p= (y+2 —y): € Vqu
(iv) z: € p= (n(y+z) — ny): € Vqu

Definition 2.7. [14] An IFS A =< pa,va > in N-group E is named as the intu-
itionistic fuzzy ideal of E uncertainity it fulfils for all x,y € E,n € N
D palz —y) > pal®) A paly).
) paly + 7z —y) > pale)
(iii) ja(nz) > jra(2)
(V) pa(n(z +y) —nw) = pa(y)
V) va(z —y) <wvalz) Avaly).
(i) valy+z —y) <wva(z)
(vii) va(nz) < va(z)
(viil) va(n(z +vy) —nx) < va(y)

Lemma 2.1. [14] Assuming f : E — F be an N-epimorphism and A and B are the
intuitionistic fuzzy ideal of E and F,individually. Formerly f(A) is an intuitionistic
fuzzy ideal of F and f~1(B) is an intuitionistic fuzzy ideal of A.

3. (€, € Vq)-INTUITIONISTIC FUZZY IDEAL

In this segment we represent (€, € Vq) intuitionistic fuzzy ideal and express a
number of its assets.

Definition 3.1. An IFS A =< pa,va > of an N-group E of a near ring N is
supposed to be an (€, € Vq) intuitionistic fuzzy ideal of E if for all z,y € E and
s1,82 € (0,1],t1,t5 € [0,1), the following hold:

(IE1) 25 01) € A, Y(soits) € A= (T — Y)(s1ns0,t1vt2) € VIA.

(IE2) 2y €A = (Y+2 —Y)(s1,0) € VGA

(IE3) Z(s,41) € A,n € N = (nx) (s, 4)

(IE4) (5,1 € A= (n(y + ) — nY)(s1.11) € VA

Theorem 3.1. If I is an ideal of E then an IFS A =< pa,va > of E satisfies the
followings:
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(1) pa(z) > 0.5and va(x) <0.5.
(ii) pa(x) = 0and va(x) = 1 otherwise.

is an (€, € Vq)-intuitionistic fuzzy ideal of E.

Proof.

(IE1): Let z,y € F and sy,s, € (0,1],¢1,%, € [0,1) such that z(, ;) € A and
Ysatz) € Ao Then pa(x) > s1,va(x) <ty and pa(x) > sq,va(x) < ty. Thus z,y €
I and as Iis an ideal so x —y € I, which implies pa(x —y) > 0.5, va(z —y) < 0.5.
Now if 51 Asp < 0.5and ¢4V, > 0.5 when (2 —y) (s, as0.01vt0) € Aand if s1As9 > 0.5
and t; Vty < 0.5 then pa(z —y) + (s1 Ase) > 1land va(z —y) + (11 Via) < 1
which means (z — ¥) (s, rss,t1vt0) € VGA.

(IE2): If (s, +) € A,n € N then pq(x) > s1,va(x) < t; givesz € [ and as |
is an ideal so nxz € I. Thus pa(z) > 0.5,v4(x) < 0.5. Now if s; < 0.5,¢; > 0.5
then (nx)(, +,) € Aand if s; > 0.5,¢; < 0.5 then pa(nx) + 51 > Liva(x) +6 <1
implies (nx) s, +,)qA.

(IE3): If 2, 4,) € A,y € E then pu(x) > s1,va(x) <ty givesx € 1. Now as I is
an ideal of Eso y+ 2 —y € I and hence pa(y+x —y) > 0.5, v(y + = —y) < 0.5.
Now, if s; < 0.5,¢; > 0.5 then pa(y +x —y) > s1,v(y + x — y) < t;implies
(Y +2 = y)(s1,0) € Aand if 51 > 0.5,¢; < 0.5then pa(y +x —y) + 51 > Liva(y +
r—y)+t; < 1suggests (y + = — y) (s, )04

(IE4): If x5, 4,) € Athen pa(x) > s1,va(x) < t; gives € I. Now as Iis an
ideal of Eson € N,y € E we have y + + —y € I and hence pus(n(y + x) —
ny) > 0.5,v(n(y + =) — ny) < 0.5. Now, if s; < 0.5,¢; > 0.5 then pa(n(y +
z) —ny) > si,v(n(y + ) —ny) < t, implies (n(y + ) — ny)s,4) € A and if
s1 > 0.5,t; < 0.5 then pa(n(y + ) —ny) +s1 > Liva(n(y +x) —ny) +t; < 1
suggests (n(y + ) — ny) s, 4)¢A. Thus A =< pa,v4 > is (€, € Vg)-intuitionistic
fuzzy ideal of E. O

Example 1. Let the near ring N = {0, a, b, ¢} whenever addition and multiplica-
tion is defined as,

+10 a b ¢ .10 a b c
0|0 a b c 0/0 0 0 O
ala 0 ¢ b al0 a b ¢
b|b ¢c 0 a bilo 0 0 O
clc b a0 c|0 a b c
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Assumme A =< pa,va > be IFS on N so that pa(0) > pa(a) > pa(b) > pa(c)
and v4(0) < va(a) < va(b) < va(c). Then it can be understood that A =<
pa,va > is a (€, € Vq)-intuitionistic fuzzy ideal of N-group N~. However it is not
an intuitionistic fuzzy ideal of N». Thus concluding that (€, € Vq) iintuitionistic
fuzzy ideal stays an overview of the intuitionistic fuzzy ideal of an N-group.

Remark 3.1. From the above example, it acknowledged that all intuitionistic fuzzy
ideal of N-group is a (€, € Vq)-intuitionistic fuzzy ideal. However the reverse is not
valid.

Theorem 3.2. Let A =< pua,vs > be an IFS of N-group E. At that time A is
(€, € Vq) intuitionistic fuzzy ideal of E if and only if for all x,y € E,n € N.
@D pa(z —y) > pa(x) Apaly) N05and va(z —y) < va(z) Vvaly) V0.5
(i) paly+z—y) > pa(z) N05and va(y + = —y) < wva(x) V0.5
(iii) pa(nz) > pa(z) A0S and va(nz) < va(x) V0.5
(iv) pa(n(y+ ) —ny) > pa(x) AN0.5and va(n(y + z) — ny) < va(z) V0.5

Proof Let A =< pa,v4 > be €, € Vg)-intuitionistic fuzzy ideal of E.

(i) Let z,y € E be such thatus(z — y) < pa(x) A pa(y) A0.5 and va(z —y) >
va(z)Vvaly) V0.5

Case(a): If pa(x—y) < pa(x) Aua(y) N0.5 and va(xz —y) > va(x)Vra(y) V0.5
then allow us to pick out s and ¢ such that 4 (z —y) < s < pa(x) Apa(y) N0.5 =
pa(z) A pa(y) and va(z —y) >t > va(x) Vvaly) V0.5 = va(x) V va(y),which
gives (s 1), Ysp) € A = (2 — y)sp€A. Also pa(x —y)+s5 < 05+0.5=1and
va(r —y) +t>0.540.5 =1 gives (v — y) (s GA,which is a contradiction.

Case(b): If pa(z) A pa(y) > 0.5 and va(z) V va(y) < 0.5 ,then pa(x —y) <
pa(x) Apa(y) N0.5 =0.5and va(z —y) < va(z) Vra(y) V0.5 = 0.5. Which gives
T(0.5,0.5), Y0505 € A= (T —Y)05,05EA. Also pa(z —y) +0.5 > 05405 =1
gives (x — ¥)(0.5,0.5)7A, which is a contradiction.

(ii) Let pa(y + 2 —y) < pa(z) A0.5 and va(y + x — y) > va(z) vV 0.5. Then
allow us to pick out s and ¢ such that pa(y + =z — y) < s < pa(x) A 0.5 and
valy +x —y) >t > va(x) V0.5 If pa(z) < 0.5,v4(x) > 0.5 then we have
T(sy) € Awhereas (y+x—y))EAand also pa(y+x—y)+s<0.5+0.5=1and
va(y+z—y)+t > 0.5+0.5 = 1 gives (y+r—y) s qA. Againif pa(x) > 0.5, va(x) <
0.5 then we can show that x (505 € A whereas (y + 2 — ¥)0.5,05) (€ Vq)A.

(iii) Let x € E,n € N. Suppose pa(nz) < pa(z) A 0.5 and va(z) > va(z) V
0.5.Let us assume s and t be such that 4 (nz) < s < pa(z) A 0.5 and va(nz) >
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t > va(x) V 0.5.Now if pa(x) < 0.5,v4(x) > 0.5 then z(,, € A whereas
(n@)(s.)(€ Vq) A and if pa(z) > 0.5,v4(x) < 0.5 then (nz) 505 (€ Vq)A.

(iv) Let z,y € E,n € N such that us(n(y + x)ny) < pa(x) A 0.5 = pa(x)
or 0.5 and vs(n(y + z)ny) > va(z) V 0.5 = va(x) or 0.5. If pa(n(y + z)ny) <
s < pa(x) AN0.5 and va(n(y + x)ny) >t > va(z) V 0.5 = va(z) then according
to pa(z) < 0.5,v4(x) > 0.5 and pa(z) < 0.5,va(x) > 0.5 we have z(,) € A
whereas (n(y + ) — ny) (. (€ Vg)A and also (g 505 € A whereas (n(y + ) —
nY)(0.5,0.5) (€ Vq)A. Conversely,let T(sy 1) Ysats) € A. Then since (i) hold so
pa(x—y) > sgAsgor pa(r—y) >0.5and va(z —y) <ty Vigorva(x —y) <0.5
which implies @4, rs,.4,v1,) € VgA. Again for x(,, +,) € A,y € E, since (ii) holds so
pa(y+x—y) > sy 0r pa(y+x—y) > 0.5 and va(y+z—y) < t; or va(y+x—y) < 0.5,
which means (y + z — y)s—14,) € VgA. Also, for z(,, ;) € A,n € N since (iii)
holds so pa(nz) > s; or pa(nx) > 0.5 and va(nx) < t; or va(nz) < 0.5, which
implies (nx)s, 1) € VgA. Lastly, z(s, ) € A,y € E,n € N since (iv) holds so
pa(n(y +x) —ny) > sy or pa(n(y +x) —ny) > 0.5 and va(n(y + =) —ny) <ty
or va(n(y + x) — ny) < 0.5, which means (n(y + =) — ny)-1,4,) € VgA. Hence
A =< pa,va > is a (€, € Vq)-intuitionistic fuzzy ideal of E. O

Theorem 3.3. An IFS A =< u4,va > of Eis a (€, € Vq)-intuitionistic fuzzy ideal
of E if and only if the level set A,y with s € (0,0.5],t € [0.5,1) is an ideal of E.

Proof Assume A =< pua,v4 > be (€, € Vq)-intuitionistic fuzzy ideal of E. As-
suming s € (0,0.5],¢ € [0.5,1) and n € N. Then for z,y € A ).

(1) palr —y) > pal(z) Apa(y) N0.5 > sAN0.5 =sand va(z —y) < va(z) V
va(y) v 0.5 <tV 0.5 =t, which implies z —y € A ).

() paly+x—y) > pa(z)N0.5 > sAN05=sand va(y+z—y) < va(x) V0.5 <
tV 0.5 =t, which implies y + x —y € Ay p.

(iii) pa(nx) > pa(x) AN0.5 > sAN0.5 = sand va(nx) < va(x) V0.5 <tV0.5 =1,
which implies nx € A y).

(iV)pa(n(y+x) —ny) > pa(x) AN0.5 > sA0.5 =sand va(n(y + z) — ny) <
va(r) V0.5 < tVv 0.5 = t, which implies n(y + z) — ny € Aiy. Hence Ay
is ideal of E. Equally, let A is an ideal of E for all s € (0,0.5],¢ € [0.5,1).
Now make it possible for z,y € E,ua(z —y) < s < pa(z) A pa(y) A 0.5 and
va(r —y) >t >wva(x) Vva(y) vV0.5. Thenz,y € Ay butz —y ¢ A ). Which
is a contradiction. Again for n € N,z € E if it is assumed that ps(nz) < s <
pa(z) A 0.5 and va(nx) > t > va(x) Vv 0.5, then this gives a contradiction that
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r € Ay but ne ¢ Ay Similarly, we can show that 4 (y +2 —y) > pa(z) A0.5
and va(y + 2 —y) < va(z) V0.5 and pa(n(y + =) — ny) > pa(x) A 0.5 and
va(n(y+z)—ny) < va(xr)Vv0.5. Hence A+ < pa,v4 >1isa (€, € Vg)-intuitionistic
fuzzy ideal of E. O

Remark 3.2. The result may not be correct for s € (0.5,1] and t € [0,0.5). For
example, let us consider E = S3 = {i, p1, p2, 71, T2, 73} (expressed additively) to be
a Z-group. Define IFS A =< pa,va > as pa(i) = 1, pa(p1) = pa(pe) = pa(m) =
pa(ms) = 0.6, ua(m) = 0.8 and va(i) = 0,va(p1) = va(ps) = va(m) = va(rs) =
0.3, 4(11) = 0.1. Then A =< pa,v4 > is a (€, € Vq)-intuitionistic fuzzy left ideal
of E but As0.1) = {7, 71} is not an ideal of E.

The following result gives a necessary and sufficient condition for A, to be
an ideal of E when s € (0.5,1] and ¢ € [0,0.5).

Theorem 3.4. Let A =< 4,v4 > be an IFS of N-group E. Then A4 # ¢ for
s € (0.5,1] and t € [0,0.5) is an ideal of E if and only if A fulfils the subsequent
situations:

1) palr —y) V0.5 > pa(z) A pa(y) and va(x —y) A 0.5 < wva(z) V va(y).

(i) paly+x—y)V0.5> pa(z) and va(y + x — y)A < va(x).

(iii) pa(nz) V0.5 > pa(x) and va(nx) A 0.5 < va(z).

(iv) pa(n(y+z)—ny)V0.5 > pa(x) and va(n(y+z)—ny) N0.5 < va(x),z,y €
E,neN.

Proof. Suppose A4 # ¢ for s € (0.5,1] and ¢ € [0,0.5) is an ideal of E. Let
pa(z —y) V0.5 < pa(x) A paly) = s and va(x —y) A 0.5 > va(z) Vvaly) =
t. Then z,y € Ay and as A,y is an ideal so x — y € Ay, which implies
palx —y) > s > palr —y) V0.5 and va(x —y) <t < va(x —y) A 0.5, which
is a contradiction. Thus (i) holds. Likewise we can show that (ii) holds. Again
x € E,n € N, let us assume p4(nx) V 0.5 < pa(x) = s and va(nz) A 0.5 >
va(z) =t. Then x € Ay, and as A,y is an ideal so nx € A, which implies
pa(nx) > s> pa(nz)Vv0.5and va(nz) <t < va(nz)A0.5, a contradiction. Thus
(iii) holds. Likewise ,we can show that (iv) holds. Conversely, let z,y € A(4).
Then 0.5 < s < pa(x) A pa(y) < pa(z —y) V0.5 = pa(r —y) and 0.5 > ¢t >
va(z) Vvaly) > vale —y) N0.5 = va(z — y) gives x —y € A(y. Also for
T € Apy,y € £,05 <s < pa(x) < paly+2—y) V0.5 =paly+a—y)and
05>t 2>wva(x) >valy+o—y) N0 =valy +o —y) givesy +x —y € Awy).
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Now for z € Ayy,n € N,0.5 < s < pa(z) < pa(ne) vV 0.5 = pa(nr) and
0.5 >t > va(x) > va(nz) A 0.5 = va(nx) implies that nx € A(,,). Moreover x €
Ap,n e Ny € E 0.5 <s < pa(r) <paln(y+z)—ny) V0.5 = pa(n(y+z)—ny)
and 0.5 >t > va(x) > va(n(y + ) — ny) A 0.5 = va(n(y + =) — ny) implies that
n(y +x) — ny € Asy). Hence A,y is an ideal of E. O

4. N-HOMOMORPHISHM AND (E, S \/q)-INTUITIONISTIC FUZZY IDEAL

In this segment,we discuss the homomorphic image and pre-image of a
(€, € Vq)-intuitionistic fuzzy ideal under an N-homomorphism.

Theorem 4.1. Let E and F be two N-groups and f : E — F be an onto homo-
morphism.Then if A =< pa,v4 > is a (€, € Vq)-intuitionistic fuzzy ideal of E then
f(A) is also a (€, € Vq) intuitionistic fuzzy ideal of F.

Proof. Assume A =< p4,v4 > be (€, € Vq)-intuitionistic fuzzy ideal of E. Now
forany z,y € F,ppay(z —y) = f(pa)(@ = y) = Supe—y—py{palv) - u € E} >
Supy(ay=e,sv)y=y{tala —b) - a,b € E} = Suppa)=a,r)=y{rala) A pa(b) A 0.5} =
Supj(a) z{MA( a) }ASupf)=y{a(d)}A0.5 = f(pa)(@)Af(1a)(y)N0.5 = ppay(z)A
pray(y) A0bandveay(xz —y) = f(va)(x —y) = infoy—puy{valu) : v € E} <
infr@=as=y{rvala —b) : a,b € E} < infpa)=are)=y{rala) vV va(b) v 0.5} =
in (0o {VA(@)}V inf 0o, (a9} V0.5 = F(1)(2)V (1) () V 0.5 = vyay(a) v
viay(y) vV 0.5.A10 pipay(y + 2 —y) = f(pa)(y + 2 —y) = Supyso—y—pu{na(u) :
u € B} > Sups(ay—a,s)=y{1ta(b+a —b) : a,b € E} > Supya)=a{pa(a) A 0.5} =
Supsay=z{ra(a)} A 0.5 = f(pa)(@) A 0.5 = ppa(z) AO. 5and1/f py+r—y) =
fwa)y+z—y) =infyro—y—rw{valu) : u € E} < infiay=ssy=y{valb+a—0):

a,b € E} < infray=aivala) V 0.5} = infray=aivala)} v 0.5 = f(va)(z) V
0.5 = vyy(x) v 0.5.Again for n € N,z € Fwe have py(ne) = f(pa)(ne) =
Supne—fw{na(u) - u € B} = Suppa—{pa(na) : a € B} = Suppa—a{pala) A
0.5} = Supsay=a{pala)} N0.5 = f(pa)(x) AN0.5 = pryay(x) A 0.5andvya)(ne) =

fwa)(nz) = inframpw{rvau) : v € E} < infray=a{va(na) : a € E} <
infra=aivala) vV 0.5} = infray=a{ra(a)} v 0.5 = f(va)(xz) vV 0.5 = veay(z) Vv
0.5Lastlyfor n € N,z,y € F, ppa(n(y + ) —ny) = f(pa)(n(y + z) — ny) =
SUPn(yta)—ny=fipa(u) v € B} > Supsa)=s,rp)=y{pa(n(b+a) —nb) : a,b €

E} > Supjay={pala) A 0.5} = Supy,) x{uA( )} A0S = f(pa)(x) A0S =
tay (2)A0.5andvy 4y (n(y+x) —ny) = f(va)(n(y+x)=ny) = infyre y=ruivalu) :
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u € B} <infray—e fiy=yiva(n(b+a) —nb) : a,b € E} <infray—a{rala)v0.5} =
infra=21va(a)} V0.5 = f(va)(z) V0.5 = vsa(z) vV 0.5. Thus f(A)is (€, € Vq)-
intuitionistic fuzzy ideal of F. O

Theorem 4.2. Let E and F be two N-groups and f : E — F be an N-homomorphism.
If B =< up,vp > be (€, € Vq)-intuitionistic fuzzy ideal of F then f~'(B) is also a
(€, € Vq)-intuitionistic fuzzy ideal of E.

Proof. Assume z,y € E. Then = (up)(z— y) pp(f(z=y)) = ps(f(2)—f(y))
ps(f () Aps(f(y)) A0S = f= (up) (@) A (us)(y) A0.5 and [} (vp)(z —y)
ve(f(z —y)) = vs(f(z) = fy)) < va(f ( )V us(fy) v O05 = f~H(vp)(x)
[ vp)(y) v 0.5. Again f~'(u )(y v —y) = pus(fly+2—y)) = us(f(y)
f@) = f(y) = pe(f(x)) A0S = fH(up)(x) A0S and [~ (vp)(y + v —y) =
vp(fly +x—y) =vs(f(y) + f(z ) fW) < vs(f(x)) V0.5 = f"(vp)(x) V0.5
Also fH(pp)(nx) = pp(f(nx)) = ps(nf(z)) = pe(f(2)) A05 = [~ (up)(x) AO.5

(x

(

+ < IV

(n
and f~!(vg)(nz) = vp(f(nx)) = yB(nf ) <wvp(f(x))v0.5= fvg)(z)VO0.5.
Lastly, f ' (up n(y + ) —ny)) = us(n(f(y) + f(z)) —
)

J(n(y + ) — ny) = pp(f
nf(y)) > ps(

(n
f@) A05 = f~(us)(
va(f(n(y+z)—ny)) = ve(n(f(y)+f () —nf(y)) < ve(f())V0.5 = f~H(vs)(z)

A 0.5 and f1(vg)(n(y + ) — ny) =
V
0.5. Thus f~!(B) remains to a (€, € Vq)-intuitionistic fuzzy ideal of E. O

Theorem 4.3. Assume E and F be N-groups and f : E — F be an onto homomor-
phism. If for IFS B =< ug,vg > of F,f~1(B) is (€, € Vq)-intuitionistic fuzzy ideal
of E, then B is also a (€, € Vq)-intuitionistic fuzzy ideal of F.

Proof Assume z,y € F. Then since f is onto so, we have a,b € FE such that
z = f(a),y = f(b). Now pp(f(a) = f(b)) = pp(fla = b)) = [~ (up)(a = b) =
= ) (@) A f = () (0) A05 = pp(f(a) Aps(f(0)) NO5 = pp(x) A pp(y) A0S
and vp(f(a) — f(5) = vp(f(a—b) = [ vp)a—b) < [ vp)(@)V £~ (vs)(b)V
0.5 = vp(f(a)) Vuvp(f(b) V0.5 =wvg(x)Vwrs(y) V0.5 Similarly we can show
that up(y + « —y) > pup(x) A 0.5 and ve(y + 2 —y) < vp(z)V 0.5.Also for
n e N,a e Fupng) = pup(nf(a) = ps(f(na)) = f~(ug)(na) = F~(u)(a) A
0.5 = up(f(a)) N0.5 = ug(x) A 0.5 and vp(nz) = vg(nf(a)) = ve(f(na)) =
FHwp)(na) < f~1(vg)(a) V0.5 = vg(f(a)) V0.5 = vg(x) Vv 0.5. Similarly we can
show that pug(n(y + x) —ny) > pp(z) A0.5 and ve(n(y + =) — ny) < vg(z) v 0.5.
Hence B =< up,vp > is a (€, € Vg)-intuitionistic fuzzy ideal of F. O
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5. CONCLUSION

In this research work, we look at (€, € V¢)-intuitionistic fuzzy ideals of a near-
ring. Studies can be executed in the direction of the perception of (€, € Vq)-

intuitionistic fuzzy prime and semi prime ideals of an N-group. Furthermore
one can take a look at the other (¢, )-structures(stated in [20]) of ideals of
N-group.
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