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Abstract. The aim of this paper is to introduce the notions of equi-prime intuitionistic fuzzy
ideal of a near-ring. We characterize these intuitionistic fuzzy ideals using level subsets and
intuitionistic fuzzy points.

1. Introduction
Zadeh [18] in 1965 presented fuzzy sets after which a few specialists investigated on the
generalization of the thought of fuzzy sets and its application to numerous scientific branches.

Abou-Zaid [1], presented the thought of a fuzzy subnear-ring and contemplated fuzzy
ideals(FI) of a near ring(Zy ).

This idea is additionally talked about by numerous scientists, among them Biswas, Davvaz,
[3, 8] have accomplished some intriguing work. The possibility of intuitionistic fuzzy (IF) sets
was presented by Atanassov [2] as a generalization of the idea of fuzzy sets. In [3], Biswas
applied the idea of IF sets to the theory of groups and examined IF subgroups of a gruops. The
idea of an IF R-subgroups of a Zy is given by Jun, Yon and Cho in [6]. Zhan Jianming and Ma
Xueling [19], examined the different properties of intuitionistic fuzzy ideals(IFIs) of Zns.
Booth [5] demonstrated that each equiprime(EP) %Zy is zerosymmetric, That is, on the off
chance that 0 is an EP ideal of Zp, at that point a0 = 0 for each a € Zn.

In that paper, they demonstrated that for a common ( thresholds ¢ = 0 and n = 1) EP-FI p of
Zn, 1 (a0) = p(0) for each a € Zn. Also it was indicated that this outcome need not hold for a
generalized EP-IFT p of Zn. However the method of reasoning in refering to the above outcomes
is to take note of that significantly after the procedure of fuzzy generalizatin, at whatever point
required we can copy effectively the huge writing of crisp algebra by selecting suitable thresholds.

Davvaz [7] utilized this thought and further generalized the idea of (e, eV q) FI to a FI with
threshold ¢ and . When ¢ = 0 and n = 1 we get the ordinary FI given by Abou-Zaid [1] and
when ¢ = 0 and n = 0.5 we get the (e, € V ¢)-FI characterized by Davvaz [7], Bhakat and Das [4]
for rings. Clearly, the essential advantage of the idea of threshold is the decision for threshold
which offers ascend to the fuzzy character in the models. This inspires us to utilize the idea of
threshold and study the ideas of EP-IFI of a Z.

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
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2. Preliminaries

For the definition and preliminaries of Zy, fuzzy ideals and IFI of #Zn etc. in fuzzy case and
IF case see [7,8,9,10,11,12,13,15,16].

3. Equiprime intuitionistic fuzzy ideals

3.1. Definition

An IFT A = (pa, Aa) of Zy is called EP-IFL if V u,v,b € Zy,
(1) ¢V pa (b)) V pa (u—wv) Zn/\}gj{f,uA(bru—brv).

(i) 1= AXa()AAg(u—w) < (l—n)VSSJI\)[/\A(bru—bm).

3.2. Example
Consider Z12 = {0,1,2, ...... ,11} . Let u,v € (0.2,0.8) with u # v. Define p4 : Z12 — [0,1] and
Aa i z12 = [0,1] by

09 ifw=6
0.8 if w=0
pa(w)=qu if we{3,9}

v if we {2,4,8,10}
0.2 elsewhere

0.2 ifw=0

0.1 if w = {6}
A(w)=<S1—-u if we {39}
1—v if we {24,810}

0.7 ifw={1,5711}.

Take entry ¢ = uAv and n = u V v. Then A = {pa,A\a} is an EF-IFI Zj5. Note that
A(0.9,0.1) = {6} is not an ideal of Zi5.

3.8. Lemma

Let A = (pua,Aa) be an EP-IFI Zy.

(i) For w,v,b € Zn, if pa(bru—"brv) > n (pa(bru) > n) Y r € Zn,= pa(b) > n or
pra (u—v) > (resp.pa (u) > n).

if Aa(bru—>brv) < (1 —n) (respAa(bru) < 1 —n) Vr € Zn,= da(b) < (1 —1n) or
A (u—0) < (1 1) (respAa (u) < (1)

(ii) Let A = (pa, Aa) be an ordinary EP-IFL. For u,v,b € Zn, if pa (bru — brv) = pa (0) Vr €
En,= 114 (D) = pna(0) or pa(u) = pa (v) and if Ay (bru —brv) = A4 (0) for all r € Zy, then
Aa (D) =4 (0) or Mg (u) = A4 (v).

(iii) For u,v € Zn,pa(u0) > n and ¢V pa(u—v0) > pa(u) An. If Ais an ordinary
EP-IFI, then pa (u0) = pa(0) and pa (v —v0) = pa(u) and if Agq(u0) < (1 —n) and
(I —-0OAAXa(u—20) < AXg(a)V (1 —mn). If Ais an ordinary EP-IFI, then A4 (u0) = A4 (0)
and A g (u—v0) = A4 (u).

(iv) If there have u,v € Zn > uZn = v then pa (v) > n and if Mg (v) < (1 —1n).

Proof: We prove (iii) (as (i) and (ii) are evident), contemplate
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¢V pa (u0) V pa (u0 —0) = n A nf ((u0) 7 (u0) — (u0) r0) =n A pa (0) =n.

(1 —=¢)AAa(u0) AXa(ub—0)
<(1—=mn)V sup Aa((w0)r (u0) — (u0)r0) = (1 —n)VAa(0) =1—mn.

reEZN
This gives pa (u0) > n. and Ay (u0) < (1 —n).
Now ¢V pua (u—v0) >nApa(u)Apa (v0) and (1 —C)VAq(a—00) < (1—n)Ada (u) AXa (v0)
= pa (u) A (A pa (v0)) = pa (u) An.and = Aa (u) A ((L=n) Ada (00)) = Aa (u) A (1 =)
This implies ¢V g (u —v0) > pg (u) An. and (1 — )V g (u—v0) < Ag (u) A (1 —n).
Now ¢ =0 and n = 1. In the other way we assume there has u € Zn > pa (u0) # pa (0). Note
that g4 (0) = pa ((w0) 7 (u0) — (u0) r0) ,Vr € Zn. Using (ii), we get 14 (u0) = pa (0), a conflict.
pa (u—v0) = pa(u) is clear. In the same manner A4(u0) = Aa(u) and )\A(u —v0) = Aa(u).
For (iv), if there have u,v € Zny > uZn = v. Now,(iii) provide n < pa (u0) = pa (v) and
(1 —n) > Aa(u0) = Aa(v). By an illutration we exhibit pa (u0) = pa (0) and A4(0) need not
hold in general for an EP-IFI p 4.

3.4. Theorem

Let A= (ua,Aa) be an IF sets Zx. Then we have two equivalent conditions:
(I) A= (114, 4) is an IFI Zx.

(IT) Va,b € (0,1}, satisfying a +b < 1, U[A : (a,b)]vq is an ideal of Zy.

Proof : Let a,b € (0,1].
(i) Let u,v € U[A : (a,b)]vq. We profess u —v € U[A : (a,b)]vq
We have ¢V s (u) > aor (Vpa(u)+a>2npand (Vps(v) > aor (Vpa(v)+
and (1 — ¢) Ada(u) < bor (1 —¢) AXa(u)+a > 2(1 —n) and (1 —n) A da(v)
(1—-¢)AAda(v) +b<2(1—n).
As Aisan IFT of Zn, (V pa (u—v) =CVV pa (u—o)
>V (A pa(u)Apa(v))
= (CV) A(CV pa(u) A(CV pa (v)
= A (CV a4 () A (CV pia (v)) . and
1-ONdau—v)=1-OANA =) AAa(u—0)

) =
<(@-0n((1 77)\/)\14()\/)\14())
=((1-=OAA=m)V((T=AXa(w)V((1=C)AXa(y))
=(1-n) V(- C)/\)\A()) (L= AXa(v)).

Case 1 (i): If (Vpa (u) > aand ¢V (v) > a. Consequently CVpu(u—wv) >nAaiha =nAa. If
nAa=asou—v € U[A: (a,b)]vq This verification holds if a = 7. Hence take for granted a # 7.
IfnAa=mnso(Vu(u—wv)>nanda>n. Then we obtain (Vu (u—v)+a>n+a>n+n=2n.

Case 1 (ii): Presume (1—C()AXa (u) < band (1-()AX(v) < b. Asaresult (1-()VA(u—1v) <
1—-n)vbvb=(1-n)Vb If1—-nVb=>bthen u—v € U[A: (a,b)]vg. This testament holds
if b= (1-mn). Thus premise t #1 —n. lf 1 —npVvb=1—nthen 1 —(AA(u—v) <1—nand
b<1—mn.Then we obtain 1 —CAX(u—0v)+b<(1—-n)+b<(1—-n)+(1—-n)=2(1-n).
Hence u —v € U[A : (a,b)]vq.

Case 2 (i): f (Vpa(u) >band (Vs (v) +b>2n. = (Vpsa(u—v) >nAaA(2n—a).
IfnAan(2n—a) =asou—v € g This declaration holds if a = 7. Hence say a # 7. If
nAaA(2n—a) =nthen (Vus(u—wv)>mnanda >n. Then we get (Vg (u—v)+s>n+a>
n+mn =2n. Hence u —v € U[A : (u,v)]vg- f n Aa A (2 —a) = (27 — a) then a > (27 — a) and
(Vpa(u—v)>(2n—a). Now (V pa(u—v)+a>(2n—a)+a=2n.
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Case 2 (ii)) : Say (1 —=¢) Ada(a) < band (1 —¢{) AXa(v) +b < 2(1 —n). So
1 - A a(u—v) < 1—-—npVvbVv(21l-—n-0b.If1-n VbV (201-n-0>b =0b
then u — v € U. This declaration holds if b # 1 — 7. Hence hypothecate b = 1 — n. If
1—=nvbv(21—m)—b) =1—nthen (1 - Apa(u—v) <1—-—nand b < 1—mn. Then
we acquire 1 — (A pg(u—v)+b < 1-n+b<1—-—n+1-n = 2(1 —n). Thereupon
Uu—v € pppag- f 1= VbV (201-—n)—-0b) = (2(1-n)—a) then b < (2(1 —n) —b) and
(1-OAda(u—v)> 201 —=n)—b).Now (1-)AXa(u—v)+b< (2(1—n)—b)+b=2(1—n).
Accordingly u —v € U[A : (a,b)]v,-

Case 3(1) : If ( V pa(u) +a > 2n and ¢V pa(v) > a. We omit the testament as it is same to
case 2.
Case 3 (ii) : Take (1 —=¢)AA(u)+b<2(1—n) and (1 —¢) AXa(v) < b. We omit the declaration
as it is analogous to case 2.

Case 4 (i): If ¢V pa (u) +a > 2n and ¢V pa (v) + a > 2n. Consequently ¢V pg (u —v) >
nA@2n—a)A(2n—a)=nA(2n—a). IfnA(2n—a) =n=(Vpa(u—v)>nand (2n —a) >n.
ie, (Vpa(u—v)>nandn > a This gives ¢V pa (u—v) > a. Hence u —v € U[A : (a,b)]yq-
This tetament holds if a # 7. Hence presume a # n. If n A (2n—a) = (2n—a) then
CVpa(u—v) > 2n—a). Now (Vpa(a—0b)+a > (2n—a) + a = 2n. The following case
is analogous to this.

Case 4 (ii) : Say (1 =) AAa(u)+a<2(1—n)and (1 —¢)AXa(v)+a<2(1—mn). Then
(1= ANA (=) < (L) v ((1—n)—a) v 1—n)—a) = (L—n)V (@(1-n)—a). 1t
(L= V(21— n) —a) = (1—5) 50 (1— ) AA(u—0) < (1—7) and (2(1— 1) —a) < (1— 7).
ie, (1 =) AXa(u—v)<(1-mn)and (1 —mn) <a. This confer (1 —¢) AAa(u—v) < a. Hence
U—v € A\gvq. Reult holds if a = 1 —17. Thereupon assume a < 1—n. If (1-7)V(2(1 —n) —a) =
(2(1=n)—a)then (1 =) AXa(u—v)<(2(1—1n)—a).

Now (1-={)AXa (u—v)+a < (2(1 —n) —a)+a = 2(1—n). Henceforth u—v € U[A : (a,b)]v,.

The following case is the carbon copy this.

(ii) If w € provg,v € Zn = v+u—v € U[A: (a,b)]yy. and

Ifuelpng,veEZN =v+u—veU[A: (a,b)]vg.

(ill) If u € pavg,y € Zn so uv € U[A : (a,b)]vq. and

If u € Aang, v € Zn = uwv € U[A : (a,b)]vq-

(iv) If i € pavg, u,v € Zn = u(v+1i) —uv € U[A : (a,b)]yy. and

IfieXpgu,v e Zny = u(v+1i) —uv e UA: (a,b)]vg.

Applying (i)-(iv), the level subset U[A : (a,b)]v, is an ideal of Zy and

(IT) =(I); We will prove (i) ¢V pa(u—v) > nApa(u) Apa(v) and (1 —¢) Ada(u—v) <
(I=n)AXa(uw)V2Aa(v) VuveZnN.

If possible say that there has w,v € Zny > (V pa(u —v) < n A pa(u) A pa(v) and
I-OANAa(u—v) > (1 —=n)VAIa(u)VAa(v). Select a,b € ((,n) 2 (Vpa(lu—v) <a <
nApa () Apa(),and (1 =) Ada(u—v)>b>(1—n)VAs(u)VAg(v).

Note that ( V pa(u—v) <aand (Vps(u—v)+a<a+a<2n and (1 =) AXa(u—v)>b
and (1 —¢) AAda(u—v)+b>b+0b> 2(1—n). This provides u — v ¢ U[A : (a,b)]vq. As
t<nApa(u)Apa(v), we have pa (u) > a and pg (v) > a, = ¢V u() > a, and ¢V u(v) > a,
and 1 — (A Mg (u) <b,and 1 —C A Xg(v) <b.

Thus we acquire u,v € U[A : (a,b)]vg but u —v ¢ U[A : (a,b)]vq, and U[A : (a,b)]yvq. This
is absurd to the fact that U[A : (a,b)]vq is an ideal of Zy. Evenly for u,v,i € Zy, we can
demonstrate the following:

(i) (Vpav+u—v)>nApa(u)and 1 —=CAIM (v+u—v) <1T—nVAg(u)
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(iii) ¢V pa (uv) 2 Apa(u), and 1= CA AL (uv) <1 =1V Aq(u),
(iv) (Vpa(u(v+1i) —uww) >nApa(i),and 1 — (A Aa(u(v+17) —uwv) <1 —nVAa(i).
Applying (i)-(iv), A is an IFI of Zy.

3.5. Theorem
Let A = (ua,Aa) be an IFI of Zy. Then A is an EP-IFI of Zy if and only if V a,b € ({, 7],
with a + b < 1, the level subset U[A; (a,b)] is an EP ideal of Zy.

Proof : Ais an IFI of Zy if and only if V a,b € (¢, n], the level subset U[A : (a,b)] is an ideal
of Zn. Let A be an EP-IFI of #y. Consider a,b € ((,n],u,v,n € Zn, > nru —nrv € U[A :
(a,b)]Vr € Zn. This means pa(nru — nrv) > a and Ag(nru — nro) < bv¥r € Zy. Henceforth

inf pa(nru—nrv) > a, and sup Ay (nru —nrov) <b.
rEXN reAN
As A is an EP-IFI of Zy, we acquire

CVipa(m)Vipa(u—o) ZnAigjﬁ,uA(nru—nrv) >nAa=aand (1 =) AXg(a)AXg(u—v) <

(1 —n)Vsup,cy Aa (nru—nrv) < (1—n)Vb=0b.
Consequently n € U[A : (a,b)] oru—v € U[A : (a,b)] and n € U[A : (a,b)] or u—v € U[A : (a,b)].
Accordingly U[A : (a,b)] is an EP-IFI of Zy.
Conversely, let there have n,u,v € Zn >
CVpusan) Vopalu—v) < nA g}} pa(nru—mnrv) and (1 — () A Aa(n) A da(u—v) >
T N
(1—=mn)V sup A4 (nru— nrov).
reEZN

Select a and b V pa (n) V pa(u—v) < a < nA irg pa (nru —nrv) and (1 —¢) AXa(n) A
reEAZN

A(u—v)>b>(1—mn)VsupAa (nru—nrov).
reN
This shows pa (n) < a, p1a (u —v) < a and inj{f pa (nru —nrv) > a.
re

Aa(n) >b,Aa(u—wv)>band sup A (nru—nrv) <b.

reZN
Again it gives n ¢ U[A : (a,b)],u —v ¢ U[A : (a,b)] and nru —nrv € U[A : (a,b)], ¥V r € ZN.
This is a mismatch to the supposition that U[A : (a,b)] is an EP-IFI of Zn V a,b € (¢, n] with
a+b<1.
The other results are analogous to this.

3.6. Theorem
Let A be an IFS of Zx. Then the following are alike:

(I) A= (pa,Aa) is an EP-IFI of Zn.
(I) Y a€ (0,1],be[0,1) U[A: (a,b)]v, is an EP-IFT of Zy.

Proof : (I)= (II) Let a € (0,1]. By Theorem 3.5, U[A : (a,b)]vq is an ideal of J. Let

nru—nrv € U[A : (a,b)]yq for all  in Zn. We assert n € U[A : (a,b)]vq or u—v € U[A : (a,b)]vq.
As A = (pa,Aa) is an EP-IFI of Zy, we have

CVpan)Vpa(u—ov) >nA inf pa(nru—nro)
reEAN

:>C\/C\/;LA(n)\//,LA(u—v)Zn/\(C\/ g;?f MA(m“u—nrv)>

= (Vpam)Vpa(u—v))Z2nhah(2n—a).
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(1= ANXa(n) A (u—v) < (1—17)\/2:}) A (nru — nro)

=1-ON1=-OANda(m)AAs(u—v)<(1—7n)V ((1—()/\ sup )\A(nru—nrv)>

rEXN
=1-OANAam)AXa(u—v))<(1—n)ANaV(2(1-n)—a).

Case 1 (i) : If nAaA(2n—a) =a. Then (V pa(n) > aor ¢V ps(u—v) > a. Wherefore
neU[A: (a,b)]ygoru—v e U[A: (a,b)yq
The proof exhibitted in case 1 holds for a = 7. Acccordingliy say a # n in the forthcomming
cases.

Casel (ii): If 1—n)VaV(2(1—n)—a) =a.So (1—={)Ada(n) <aor (1-)AXa(u—v) < a.
therefore n € U[A : (a,b)]rg, or u —v € U[A : (a,b)]|q-

The proof offered in case 1 holds for a = (1 — n). Hence say a < (1 — 1) in the following cases.

Case 2 (i) : Imagine n AaA(2np—a) =n.Soa >mnand (Vpua(n)Vpuslu—v) >n =
CVpa(a) >nor CVpa(lu—v) >0 IECVpa(n) >nthen (Vpa(n)+a>n+a>n+n=2n
Consequently n € U[A : (a,b)]vq, if (Vppa(u—v) > nthen (Vpa(u—v)+a>n+a>n+n=2n.
Hence u —v € U[A : (a,b)]vq

Case 2 (ii): Let us say (1—n)VaV (2(1—=n)—a) = (1 —7n). Then a < (1 —7n) and
(1=OAXa () AX(u—v) < (1=n). = (1= AAa(n) < (1=n) or (1-)AXa (u—v) < (1-n).
I6(170) Aha () (1) then (1-Q) A () 0 < (1 =)0 < (=) + (1) =2(1 —3).
Hence n € U[A : (a,b)]vg f (1 =) AXa(u—v) < (1 —mn) then (1 - Ada(u—v)+a <
l1-n+a<(1l—-n)+1—-n)=2(1—-n). Hence u —v € U[A : (a, )]y,

Case 3: If pAaA(2n —a) = (2n —a) . Then (2n —a) < npand (Vpa (n)Vypa (v —v) > (2n —a)
and
(I1-n)VvaV[2(l—-n)—a]=2[(1—-n)—a]. Then
2(1=n) —n] > (1 — ) and (1 — ¢) A pua(a) A pa(u — ) < [2(1 — 5) — al.

As infimum and supremum are vital in the definition of an EP-IFI, consider the cases
CVpa(m)Vpa(u—v)=2n—a)and (1-¢)AXa(n) Ada(u—wv) = [2(1—n)—a]). The following
subcases are must.

(i) Take ¢V pa(n) V pa(u —v) > 2n —a.

Then ¢V pa > (2n—a) or CV pa(u —v) > (2n —a).

= (Vpan)+a>2n—a)+a=2nor (Vpslu—v)+a>(2n—a)+a=2n.

And consider (1 — ) Ada(n) Ada(u—v) < [2(1 —n) —al.

So(1-=¢Ada<[2(l—n)—ajor (1—¢)Ada(u—v)<[2(1—n)—al

= (1= A a(n)+a < [2(1—-n)—a]+a=[2(1—-n)] or 1 =) AXa(u—v)+t < [2(1—n)—a]+a =
2(1 = n)].

As a consequence n € U[A : a,b] or u—v € U[A : a,].

(ii) Now take (Vpa (n)Vpa(u—v)>2n—a). = (Vua(n)=2n—a)or (Vps(lu—v) =
(2n —a). If n < a then our presuppoition n Aa A (2n—a) = (2n — a) gives n A (2n —a) = 2n — a.
= 1 > 2n — a. This gives the absurd result a > 7.

Hence nn > a, and ( V pa(n) = (2n—a) >aor ¢V pua(lu—v)=(2n—a) > a.

And so (1 —¢) Ada(n) Ada(u—v) =1[2(1 —n) —al.

This means (1 — () AAa(n) =[2(1—n) —al or (1 =) AAa(u—v)=1[2(1 —n)—al.
If 1 — 1 > a then our presumption

(I=n)VaVv2(l-n)—a =[2(1-n)—d

gives (L—n) V[2(1 —n) —a] = [2(1 —n) — d]

Implying (1 —n) < [2(1 —n) — a].

Provides contradiction a <1 —n

Hence 1 —n < a. So we have



First International Conference on Advances in Physical Sciences and Materials IOP Publishing
Journal of Physics: Conference Series 1706 (2020) 012048  doi:10.1088/1742-6596/1706/1/012048

1—=CAXa(n)=21—n)—a]<aor (1= AXa(u—v)=[2(1—n)—a]<a
Henceforth n € U[A : a,b] or u —v € U[A : a,b).
Eventually U[A : a,b] is an EP ideal of Zx.

(IT) = (I): A is an IFI of #Zy. If possible say that there have n,u,v € Zy >

CVuan)Vpa(u—v)<nA inf pa(nru—nro). and
reEZN

(1= AXa(n)Ada(u—v)>(1—n)VsupAa (nru —nro) .
reN
Select a,b € ({,n) >
CVpam)Vpa(lu—v) <a<nA ilg A (nru —nrv).
TEXN

:>§VMA(n)<aaC\/,UA(U_U)<a,
(Vpa(n)+a<a+a=2a<2nand
(Vpa(u—v)+a<a+t+a=2a<2n.
And , (1= AXa(n)AXa(u—v) >b>(1—n)V sup Ag(nru—nrv).

TEL@N
=1-0OANAa(n)>b,(1 =) AXa(u—v)>b,
(1= AXa(n)+b>b+b=2b>2(1—n)and
1-OANXa(u—v)+b>b+b=2b>2(1—-n).
So we get n ¢ U[A : (a,b)],u —v ¢ U[A : (a,b)].
Also, a <n A g,}zf wa (nru — nro)

= pa (nru —nrv) > a for all r € Zn
= (Vpsa(nru—nrv) >aVreZy
and, b > (1 —n) V sup g (nru —nrv)
TE%N

= A (nru—nrv) <bVreZy
= 1=-0OAMa(nru—nrv) <bVreZy
= nru—nrv € U[A: (a,b)]|V r € Zn.

This is a violation to the supposition that U[A : (a, b)] is an EP-IFI of Zy for every a,b € (0, 1]
with a + b < 1. This accomplishes the proof.

4. Conclusion
In this article, EP-IFI of a nearring has been expounded.
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