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ABSTRACT

The main objective of this paper is to present a review study with more information on the neutrosophic ideal,
principal ideal, prime ideal, pseudo neutrosophic ideal, quotient ring, and pseudo quotient ring. Neutrosophic ring
theory is a branch of neutrosophic algebra which was introduced by Florentin Smarandache in 2006.
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1. INTRODUCTION

In 2006, Kandasamy and Smarandache introduced neutro-
sophic algebra structures, N-algebra structures, and neutro-
sophic rings. They studied the structure of neutrosophic
groups, neutrosophic N-groups, neutrosophic rings, and neu-
trosophic group rings [10, 12]. Moreover, their work on
Smarandache neutrosophic algebraic structures presented neu-
trosophic groups (semigroups), bi-groups, and N-groups [11].
Previous work motivated other researchers. Agboola, Aki-
nola, and Oyebola introduced elementary properties of neutro-
sophic rings together with neutrosophic polynomial rings [2].
In 2012, Agboola, Adeleke, and Akinleye studied ideals
of neutrosophic rings and neutrosophic quotient rings [1].
Later, in 2023, Al-Odhari presented a review of neutrosophic
rings and neutrosophic subrings, with properties of the neu-
trosophic elements of a ring [3], and investigated algebraic
structures of neutrosophic matrices [4].

Between 2020 and 2023, subsequent studies extended this
theory through refined neutrosophic rings and their homomor-
phisms [5, 6], nil ideals [7], groups of units [8], and neutro-

sophic sub-rings [9]. In this article, we present a review and
an expansion of neutrosophic ideals, types of neutrosophic
ideals, neutrosophic quotient rings, and pseudo neutrosophic
quotient rings.

2. PRELIMINARIES

In this section, we introduce a review of the neutrosophic
ring and the neutrosophic subring, which will be used in the
following sections.

Definition 2.1 ([10]). Let R be any ring. The neutrosophic
ring is a ring generated by R and I under the operations of R,
and is denoted by N(R), where

N(R)=(RUI)={a+bl:a,b€eR}. (1)

Theorem 2.1 ([10]). Let (RUI) be a neutrosophic ring. Then
(RUI) is aring.

Definition 2.2 ([3, 10]). Let R be a nonempty set and let the
triple (R,+,-) be a ring. Consider

N(R) =R[l] = (RUI) = {a+bl :a,b € R}.
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The neutrosophic algebra structure

is called a neutrosophic ring generated by / and R under
addition and multiplication, respectively, if it satisfies the
following ring axioms:

NRI. For all x,y,z € N(R), (R[I],+) is a neutrosophic
abelian group under addition.

NR2. For all x,y,z € N(R*), (R*[1],-) is a mathematical as-
sociative neutrosophic system under multiplication;
that is, it is a neutrosophic semigroup.

NR3. The left and right distributive laws hold:

x(y+z)=xy+xz,  (yHzx=yx+azx

Theorem 2.2 ([4]). Let (RUI) be a neutrosophic ring and let
x,y € (RUI). Then:

1. x-0=0-x=0;
2. x(=y)=(—x)y = —(xy);

3. (—x)(=y) =1

Definition 2.3 ([10]). Let (RUI) be a neutrosophic ring.
A proper subset P of (RUI) is said to be a neutrosophic
subring if P is itself a neutrosophic ring under the operations
of (RUI). Tt is essential that

P=(SUI) or, more generally, P = (SUnl),

where 7 is a positive integer and S is a subring of R. Thus, P
is generated by the subring S together with nl, where n € Z*.
Even if P is a ring, if it cannot be represented in this form, it
is not called a neutrosophic subring of (RUT).

Theorem 2.3 ([3]). Let (RUI) be a neutrosophic ring and
N(S) C N(R). Then N(S) is a neutrosophic subring of N(R)
if and only if:

1. a,b e N(S) implies a—b € N(S);
2. a,b € N(S) implies ab € N(S).

3. NEUTROSOPHIC IDEALS AND PSEUDO NEUTRO-
SOPHIC IDEALS

In this section, we introduce the neutrosophic ideal, neutro-
sophic principal ideal, neutrosophic prime ideal, neutrosophic
maximal ideal, and pseudo neutrosophic ideal.

Definition 3.1 ([10]). Let (RUI) be any neutrosophic ring.
A nonempty neutrosophic subset P of (RUI) is called a neu-
trosophic left ideal if:

1. P is a neutrosophic subring of (RUI);

2. forevery p€ Pandr € (RUI), rp € P.

It is called a neutrosophic right ideal if the first condition
holds and pr € P for every p € P and r € (RUI).

Definition 3.2. Let (RUI) be any neutrosophic ring. A
nonempty neutrosophic subset P of (RUI) is a neutrosophic
ideal (two-sided) if:

1. P is a neutrosophic subring of (RUI);

2. forall pe Pand r € (RUI), both rp € P and pr € P.

Example 3.1. The triple (Z,+,-) is the integer ring and
(2Z,+,-) is a subring. Hence (ZUI) is a neutrosophic ring
and (2ZUI) is a neutrosophic subring. For

p=2a+2bl € 2ZUI), r=a-+bl e (ZUI),

we have

rp = (a+bl)(2a+2bI)
=2aa+ (2ab+2ba+2bb)I
=2aa+2(ab+ba+bb)I,
pr=(2a+2bI)(a+ bl)
=2aa+ (2ab+2ba +2bb)I
=2aa+2(ab+ba+bb)I € 2ZUI).

Thus, (2ZUI) is a neutrosophic ideal of (ZUI).

Proposition 3.1. Every neutrosophic ideal P of (RUI) is a
neutrosophic subring of (RUT), but the converse need not be
true.

Proposition 3.2. In the integer ring Z, every nZ is an ideal
for n € Z*. Then every (nZUI) is a neutrosophic ideal of
(ZUI).

Proof. The set nZ is a subring of Z, so (nZ U1I) is a neutro-
sophic subring of (ZUI). Let

x=a;+bil € nZul), r=a-+bl € (ZUI),

where a1,b| € nZ and a,b € 7Z. Then
rx = aay + (aby + ba; + bb))I.

Since nZ is an ideal of Z, both coefficients belong to nZ, and
hence rx € (nZUI). Similarly, xr € (nZUI). O

Example 3.2. In (Z,+,-), the set 5Z is an ideal; therefore
(5ZU1) is a neutrosophic ideal of (ZUI). For a,b,d’,b' € Z,

(5a+5bI)(d" +b'I) = 5ad’ + (5ab’ + 5ba’ + 5bb")I
= 5ad’ +5(ab’ +bd’ + bb')I
e (5201,

and the product in the reverse order also belongs to (5ZUI).

Theorem 3.1. Let R be any ring and let S be an ideal of R. If
(RUI) is a neutrosophic ring, then (SUT) is a neutrosophic
ideal of (RUT).

Proof. Since S is an ideal of R, it is a subring, and P = (SUI)
is a neutrosophic subring of (RUI). For p =a; +b|I € P,
where aj,b; € S, and r =a+ bl € (RUI), where a,b € R,

rp = (a+bl)(a; +bI)
= aa) + (bay + aby, +bb)I.
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Both coefficients lie in S, because S is an ideal of R. Hence
rp € P. The same argument gives pr € P. O

Example 3.3. Let (Z4,®4,®4) be the ring of integers mod-
ulo 4 and let H = {0,2} be an ideal. Then (Z4UI) is a
neutrosophic ring and

(HUI) = {0,2,21,2+ 21}

is a neutrosophic subring. For (a+bI) € (Z4UI) and (a; +
bi) € (HUI),

(a+bI)(a, +biI) = aa; + (aby +ba +bby)I € (HUI),
and the reverse product also belongs to (H U[).

Proposition 3.3. If H is a neutrosophic left, right, or two-
sided ideal of (RUI), and J is an ideal of the corresponding
type in H, then J is not necessarily an ideal of the same type
in (RUI).

Definition 3.3. Let P be a neutrosophic ideal of (RUI). If
P is generated by an element r = a+ bl € (RUI), where
a,b # 0, then P is called a neutrosophic principal ideal of
(RUI), denoted by (r).

Definition 3.4. Let R be a commutative ring and a € R. An
ideal
H=aR={ar:reR}

is called a principal ideal of R. A neutrosophic ideal
P=a(RUI)={ax:x€ (RUI)}
is called a neutrosophic principal ideal of (RUIT).

Proposition 3.4. Let (ZUI) be the neutrosophic ring of
integers. If S is an ideal of Z, then P = (SUI) is a principal
ideal of (ZUI).

Proof. Since S is an ideal of Z, it is principal and S = nZ for
some n € Z*, allowing n = 0 for the zero ideal. If P = {0},
then S = 0Z and

P={0r:re (ZUl)} = (0).

If P # {0}, let n be the smallest positive integer in S. For
every m € S, m = gn for some g € Z. Consequently m, ml,
and m+ ml are obtained by multiplying n by ¢, gl, and g+ ¢,
respectively. Hence

P={nr:re(ZUl)}.
O

Proposition 3.5. Let R be any ring and let H be a principal
ideal of R. Then P = (H U]) is a neutrosophic principal ideal
of (RUI).

Definition 3.5. Let P be a neutrosophic ideal of (RUI). If
every neutrosophic ideal J of (RUI) satisfying P C J has
either J = P or J = (RUI), then P is called a neutrosophic
maximal ideal.

Example 3.4. The ideal (3Z U1I) is a neutrosophic maximal
ideal of (ZUI).

Example 3.5. Consider the ring (Z4,®4,®4) and its ideal
H ={0,2}. The neutrosophic ring is

(Z4UI) = {0,1,2,3,1,21,31, 1 +1,1+21,1+3I,
24+1,2+421,2431,3+1,3+21,3+31}.

The set (HUI) = {0,2,21,2+ 21} is a neutrosophic ideal.
Since there is no proper neutrosophic ideal of (Z4 UI) strictly
containing (H U[), it is a neutrosophic maximal ideal.

Proposition 3.6. Let R be any ring and let S be a maximal
ideal of R. Then P = (SUI) is a neutrosophic maximal ideal
of (RUI).

Definition 3.6. Let P be a neutrosophic ideal of (RUI). If,
for any two neutrosophic ideals J, Q of (RUI), the inclusion
JO C P implies either J C P or Q C P, then P is called a
neutrosophic prime ideal.

Definition 3.7. Let P be a neutrosophic ideal of (RUI). If,
for any x,y € (RUI), xy € P implies either x € Pory € P,
then P is called a neutrosophic prime ideal.

Example 3.7. Consider the ring (Zs, P, D¢) and its ideal

H ={0,2,4}. The neutrosophic ring is

(0,1,2,3,4,5,1,21,31,41,51, )
14+1,1421,1431,14+41,1+5I,
241,2421,2431,24+41,2+5I,

<ZﬁU1> =
3+1,3421,3431,34+41,3+5I,
44+1,4421,4+31,4+41,4+5I,
(5+1,5+21,5+31,5+41,5+ 51
Furthermore,

(HUI) = {0,2,4,21,41,2 + 21,2+ 41,4+ 21,4 + 41}

For x,y € (Ze¢UI), if xy € (HUI), then either x € (H UI) or
y € (HUI). Thus (HUI) is a neutrosophic prime ideal of
<Z6 UI).

Proposition 3.7. Let R be any ring and let S be a prime
ideal of R. Then P = (SUI) is a neutrosophic prime ideal of
(RUI).

Theorem 3.2. Let (RUI) be a neutrosophic ring and let P be
a subset of (RUI). Then P is an ideal of (RUI) if and only
if:

1. 0ep;
2. x—yePforallx,y € P;

3. rp,pre Pforallr € Rand p € P.

Proof. If P is an ideal of (RUI), then P is a subring; hence
0 € Pand x—y,xy € P for all x,y € P. Also, rp, pr € P for
r € Rand p € P. Conversely, if the three conditions hold, the
ideal conditions follow directly. O

Proposition 3.8. Let P and J be neutrosophic ideals of the
neutrosophic ring (RUT). Then:
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1. P—+J is a neutrosophic ideal of (RUI);
2. PJ is a neutrosophic ideal of (RUT);
3. PNJ is a neutrosophic ideal of (RUI).
Proof. For the first assertion, define
P+J={u=x+y:xeP, ycJ}.
Since 0 € P and 0 € J, P+J is nonempty. Let

x1 =a+bil,
yi=c1+dl,

Xy =ay+ b €P,
o =cr+drl €J.

Foru=x;+y; andv=x+y»,
U—v= ((a1+b11)—(a2+b21))
+((C1+d1[)—(€2+d2[)) eP+J.
For r =a+bl € (RUI),
ru=(a+bl)((a1 +biI)+ (c; +di1))
=(a+bl)(a1+bil)+ (a+Dbl)(c1+diI) € P+J.

Similarly, ur € P+J.

For the second assertion, define

PJ = i(xi)h')

=
= {xiy1 +x2y2 4+ Xyn 1 Xi € P, yi € J[I],
1<i<n,neN}

Write x; = x; +x/'I and y; = y; +y/I. As displayed in the
source, this expands to

PJ =Y (6 +y)) + (iyf +xyi+xiyi)I) -
Let ; ;
pL=Y Xy, pa= Y. Zjwj,
i=1 J=1

where x;,z; € P and y;,w; € J. Then

n n
pr—p2= in)’i - ZZjo
i=1 i=1

= (xlyl +"'+xn)’n) - (lel +"'+ann>-

Writing z; = 7/ +Z/I and w; = w! +w/I, the elementwise
expansion in the source is

n

Y (- +

i=1 i

+ 1 [ =)+ =+ e

M:

pi—p2= (yi —wi)

// //):|IEP]
If p=Y7 xy; € PJand r € (RUI), then

rp=r

ngE

(XIYI) = r(x1y1 +xy2+ - "l‘xn.Yn)
1

./ s

((rx +ryl) + (rxly! + ey ey ) ePJ.

Tﬂ=ﬂ

Il
-

The same method gives pr € PJ.
For the third assertion, define
PNJ={x=a+bl:xe€P, xeJ}.
Clearly 0 e PNJ. If a; +b11,a2 + brl € PN J, then
(a1 +b1I) — (ay +boI) € PNJ.
For a+bI € (RUI) and a; +b;I € PNJ, both
(a+0dl)(a)+b11), (a1 +b1I)(a+bI)

belong to PNJ. Hence PNJ is a neutrosophic ideal of (RUT).
O

Example 3.8. Let (M>,2(R)UI) be a neutrosophic matrix
ring with matrix addition and multiplication, and let

M= { t; )Z}] 1X,),Z € (RUI}}.

Define
P= atbl ctdl ra,b,c,d eR 3|
0 0
0 1
J= et rhgerY.
0 h+gl

These are two neutrosophic ideals of M. For

a+bl c+dl . 0 e+ fI
= €p, j= )
0 0 0 h+gl
we obtain
) a+bl c+dl 0 e+ fI
p+j=
0 0 0 h+gl
bl k+rl
€ at tr ca,bk,r,h,geR .
0 h+gl

Hence P+ J is a neutrosophic ideal of M. Furthermore,
0 k+rl

PNJ= tk,reR 5.
0 0

For x € PNJ and m € M, the products have the forms

0 s+1tl
0 0

0 n+ll
0 0

xm = ) )

for real s,t,n,l. Therefore PN J is a neutrosophic ideal of M.

Definition 3.8. Let (RUI) be a neutrosophic ring and let P
be a pseudo neutrosophic subring of (RUI). If rp,pr € P
for every p € P and r € (RUI), then P is called a pseudo
neutrosophic ideal of (RUI).

Example 3.9. In the neutrosophic ring

(<ZZU1>7@27®2) = {0717171+I}7
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the set P = {0,7} is a pseudo neutrosophic subring. Its ad-
dition and multiplication structures are shown in Tables 3.1
and 3.2.

Table 3.1. The operation (P, ®;).

0 I

Table 3.2. The operation (P,®;).

0|0 O
I [0 I
Also,
1@2020, 1@2[217
and
(1+1)®,0=0, (14+I)®I=0.

Thus P is a pseudo neutrosophic ideal of (Z, UT).

Example 3.10. Let (T,+,-) be the pseudo neutrosophic ring
T ={...,—41,—31,—21,—1,0,1,21,31,41,...}.
Then
P={...,—6l,—41,—21,0,21 41,61,...}
is a pseudo neutrosophic ideal of T'.
Example 3.11. Let
T={..,6-8I,—61,—41,-21,0,21,41,61,81,...}.
Then
P={...,—161,—121,—-81,—41,0,41,81,121,161,...}
is a pseudo neutrosophic ideal of T'.

Definition 3.9. Let P be a pseudo neutrosophic ideal of
(RUI). If P is generated by an element r = al € (RUI),
where a # 0, then P is called a pseudo neutrosophic principal
ideal, denoted by (r).

Example 3.12. For
T=A{.,-41,-31,-21,-1,0,1,21, 31,41,...},
the ideal
P={...,—61,—41,-21,0,21,41,61,...}

is generated by 2/. Hence P is a pseudo neutrosophic princi-
pal ideal of T'.

Example 3.13. For

T =1{...,—8I,—6I,—4I,—21,0,21,41,61,8I,...},

the ideal
P={...,—161,—121,—81,—41,0,41,81,121,161,...}

is generated by 2/ and is a pseudo neutrosophic principal
ideal of T

Definition 3.10. Let P be a pseudo neutrosophic ideal of
(RUI). If every pseudo neutrosophic ideal J of (RUI) con-
taining P is equal to either P or (RUI), then P is called a
pseudo neutrosophic maximal ideal.

Example 3.14. The ideal P in Example 3.13 is a pseudo
neutrosophic maximal ideal of T'.

Definition 3.11. Let P be a pseudo neutrosophic ideal of
(RUI). If, for any two pseudo neutrosophic ideals J,Q of
(RUI), JQ C P implies either J C P or Q C P, then P is
called a pseudo neutrosophic prime ideal.

Example 3.15. Let
T={..,—41,-31,-21,—1,0,1,21,31,41,...}.
Then
P={...,—61,—41,-21,0,21,41,61,...}
is a pseudo neutrosophic prime ideal of 7.

4. NEUTROSOPHIC AQUOTIENT RINGS AND
PSEUDO NEUTROSOPHIC QUOTIENT RINGS

In this section, we introduce neutrosophic quotient rings and
pseudo neutrosophic quotient rings, together with examples.

Definition 4.1. Let (RU/) be a neutrosophic ring and let P
be a neutrosophic ideal of (RUI). The neutrosophic quotient
ring is
(RUI)/P={r+P:re(RUD}, 2)
where, for r| +P,r,+P € (RUI) /P,
(r+P)+(r2+P) = (r1+nr)+P,
(r1+P)(ra+P)=(rir)+P.

Example 4.1. In the ring (Z4, B4, ®4) = {0,1,2,3},let H =
{0,2} and

P=(HUI)={0,2,21,2+2I}.

The neutrosophic ring (Z4 UI) is the 16-element set displayed
in Example 3.5. Its quotient by P is initially written as

(ZsUI) /P ={r+P:re (ZsUI)}.
Since
0+P=24P=2I1+P=(2+2)+P=P,
the source lists the representatives

P1+P3+PI+P3I+P,
(14+1)+P,(1+21)+P,(1+31) +P,
(241)+P,(2+31)+P,(3+1) +P,
(3420)+P,(3+31)+P

(ZaUI) P =
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The zero element is P. The addition structure
((Z4 UI) | P,b4) is reproduced in Table 4.1.

The multiplication structure ({Z4 UI) /P,®4) is reproduced
in Table 4.3.

Example 4.2. From Example 2.1, let (RUI) =
= (2ZUI). Then

(ZUI) and

(RUI) /P=(ZVUI)/(2ZUI) = {r+ (2ZUI) :r € (ZUI)}.
Example 4.3. Consider the neutrosophic ring
(0,1,2,3,4,5,1,21,31,41,5I, )

1+1,1421,1+31,1+41,1+5I,
241,2421,2431,2+41,2+5I,

<Z6 UI> =
34+1,3+21,3+31,3+41,3+5I,
441,44 204+ 31,4+41,4+5I,
\5-+1,5+21,54+31,5+41,5+5I )
Let

P=1{0,2,4,21,41,2+21,2+41,4+ 21,4+ 41}.
The quotient is the complete coset set

0+P,14+P2+P3+P4+P5+P,

I+P2I+P3I+P4I+P5I+P

(1 +I)+P(] +21)+P,(1+31)+P,(1+41)+P,(14+51)+P,
P,(2+31)+P,(2+41)+P,(2+5I) +P,

+P,(34+31)+P,(3+41)+P,(3+5)+P,

+P,(4431)+P,(44+41)+P,(4+51)+ P,

+P,(5+3)+P,(5+4)+P,(5+5I)+P

(ZeLI) /P =

(4421
5421

P(2+20)+ )+
,(3+21) )+
(4+20) )+
(5+21) )+

After identifying equal cosets, the source records

P1+P3+P5+PI+P31+P5I+P,
1+1)+P,(1+20)+P,(14+30) +P,(1+41) + P,(1+5I) + P,

(

Q+D+P2+31)+P,2+5)+P,

B+ +P,(3+2)+P,(3+31)+P,(3+4)+P,(3+5)+P [’
(44+1)+P,(4+31)+P,(4+5)+P,
(5+1)+P,(5+21)+P,(5+31)+P,(5+4)+P,(5+5)+P

which is a neutrosophic quotient ring.

Also, P ={0,3,31,3+ 31} is a neutrosophic ideal of (ZgUI).

The corresponding quotient is

0+P1+P2+P3+P4+P5+P,
I+P2[+P31+P4l+P5+P,
(I+D)+P,(14+2)+P,(1431)+P,(1+41)+P,(1+5I) +P,
2+1)+P(2420)+P,(2+431)+P,(2+41)+P,(2+5I) +P,
3+0)+P(34+2)+P (343 +P,(3+4])+P,(3+5])+P,
+1)+ P (4+21)+P (4+31)+P,(4+4])+ P (4+5I)+P,
5+01)+P (54+2)+P (54+30)+P(5+41)+P,(5+5])+P

(ZeLI) /P =

( )+ )+
( ) )+
(4 ) )+
( ) )+

The source then reduces this display to

P 1+P2+P4+P5+PI+P2I+P4l+P5I+P,
L+1)+P,(1420)+P,(1+31)+P,(1+4I)+P,(1+5I) +P,

(

Q2+0+P2+20)+P (2+31)+P, (2+41)+P (2450 +P,
B+ +P,3+20)+P,3+41)+P,3+5)+ '
(4+0)+P (4+21)+P,(4+3I)+P,(4+4I)+P,(4+51)+P,
5+0)+P,(5+20)+P,(5+31)+P,(5+4)+P,(5+5I)+P

again a neutrosophic quotient ring.

Definition 4.2. Let (RUI) be a neutrosophic ring and let

P be a pseudo neutrosophic ideal of (RUI). The pseudo
neutrosophic quotient ring is defined by
(RUI)/P={r+P:re(RUI)}. 3)

Example 4.4. In the pseudo neutrosophic ring

T={..,—41,-31,-21,-1,0,1,21,31,41,...},
let
P={...,—61,—41,-21,0,21,41,61,...}.
Then
T/P={...,—4I+P,—31+P,—2I+P,—I+P,PI+P2I+P3[+P4l+P,. .}

is a pseudo neutrosophic quotient ring.

Example 4.5. Consider
T={..,—-81,—6I,—41,-21,0,21,41,61,81,...}

and its pseudo neutrosophic ideal

P={...,—16I,—121,—8I,—41,0,41,81,121,161,...}.
Then
T/P={...,—81+P,—6I+P,—4I+P,—2]+P,P,2] + P4l + P,6I + P8I +P,...}

is a pseudo neutrosophic quotient ring.

Example 4.6. In (Z,UI) ={0,1,I,1+1}, the set P={0,1}
is a pseudo neutrosophic ideal. Hence

(ZyUI) /JP={0+P1+PI+P (1+1)+P}
={P1+P(1+1)+P}

is a pseudo neutrosophic quotient ring.

Example 4.7. Let

(Z4UI) ={0,1,2,3,1,21,31,1 +1,14+21,1+3I,

24+1,2421,2+31,3+1,3+21,3+3I}.

The neutrosophic subset P = {0,217} is a pseudo neutrosophic
ideal. Thus

O+P1+P2+P3+PI+P2I+P3I+P
(I1+1)+P(1+2I)+P (1+3I)+P,
2+0)+P (2+21)+P,(2+3I)+P,
B4+0D+P3+21)+P,(34+31)+P

<Z4Ul> /P:

and, after identifying 0+ P =2[/+P =P,

P1+P2+P3+PI+P3I+P,

(1+1)+P,(1+20)+P,(1+31)+P,
(2+1)+P,(2+21)+P,(2+31)+P,
(3+1)+P,(3+20)+P,(3+31)+P

(Z4UI) P =

This is a pseudo neutrosophic quotient ring.
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Table 4.1. Addition table for ({(Z4 UI) /P,®4), reproduced from the source.
31 a+1) | a+2n | a=8n | @ | @8BD | G+ | G+2D | ¢3D)
®s ? L || a<F il +P +P +P +P +P +P P +P +P
a+) [ a+p [ a8p | e | @3 | ¢+ [ ¢G=2n | 3+3)
P P 1+P 3P P 3LP +P +P +P +P +P +P +P +P
A+ | 43D | @M | @) | @BD | G+ | 343D
1+P | 1+P 24P P p 7 P " " " " I+P 21+P | 3I+P
@3+ | 3+3D a+D) | a+3D | @+ (2+3])
3+P | 34 P 24P " " +P 24P | 3LP L p " 21+P "
a+n | @+ (a+2n | a0 (2+21) @3+21) | (343
IaF P I+P 4P P 2I+P P P P 1+P P 2+P P P 3+P
3l (1431) | (3+3D) a+n | a+an (2+21) @3+) | @3+2D
Lp | 3P 7 " P 214+P 1+P P 7 24P s 34P " "
1+ | a+D @) (1+21) @+2D) | @430 (3+21)
ip P .p +P +P 1+P P \p 24P 4P 3+P 21+P 3I+P P
(1+20) | a+2D | 2D a3n | a+ | @3 @2+) | 343D | 3+
+P +P +P 2Ip +P +P +P 2P +P +P +P 3P P oe
(131) | (143D | 243D (1+21) @+ | (@D (3+20)
P P " 24P 1+P 7 24P T " 3+P s P I+P 214+P
@) | @D | G+ | a+D | @+2D @3+21) | (3+3]) (1+21 | (1431
+P + P +P +P +P 2P +P +P 3P 21p P +P +P 1P
@30 | @8D [ ¢3D | a+3D) ] (2+2]) ] @+ | 3+2) ] N a+1 | a+2n
P +P +P o | 2P e | 3P P +P P i +P
GH)+ | G+ @+ | 32D (I+D)+ @+20) | 2430
5 P P P T 3+P | 21+P | 3LP P P 1+P ' " 24P
(3+2I) | (342D (2+21) | (3+3I) | 3+D+ (1+3D) | (1+D+ | (243D 2+D+
+P e I +p P 3P P P +P P +P zp P
(3+30) | (343D (2+31) (3+2D) (1+2D) (2+D+ (2+21
> > 31+P " 3+P " P +P 204P 1+P o 24P P "
Table 4.2. Inverse elements in (Z4UI) /P, reproduced from the source.
g | P| 1+ | 3+P | 1+P | 31+P | (1+D+P | (1+2D+P | (143D+P | (2+D+P | 243D+P | (B+D)+P | (32D+P | (3+3D+P
-g | P | 3+P | 1+P | 3I+P | I+P | B1+3D)+P | 3+2D)+P | (B+D+P | (2+3D+P | (2+D+P | (1+3D+P | (1+2D+P | (1+D)+P
Table 4.3. Multiplication table for ((Z4 UI) /P, ®a), reproduced from the source.
R, 1+P 34P | I+P 311>+ (1+D)+P (1+§D+ (”131)* @2+D)+P (2? DY gipep (3?)* (3+;D+
1+P 1+P 3 | we | ) L aenee | DT SDE gy | GODT L ginp | G207 GUDT
34p 3+P 14P 3}I,+ L+P (3? Dt (3+I2,I)+ G+)+P (Z?Iﬁ (2+1)+P (1+§I)+ (1+§I)+ (1+T)+P
L+P I+P 34P | 4P 311)+ 214P 3L+P P 3L+P +P P I+P 204+P
3I+P 3I+P I+P 3II,+ +P I+P 3I+P P +P 3I+P P 3I+P 24P
(A+D+P | (1+D+P (3?1)" 2;,* 2}1)+ (”g DY (e (”g AN T 24P | @+ (3? DY G
(1+2D+ | (112D+ | 342D+ | 31+ | 3L+ N (3D+ | @D+ | . 313D+
b b P P p | (FDP | 1P b b @+P | GHyrP | 343D b
(1+3D)+ | (1+3D)+ (GHI)+P P P 13D+ | (A1+3D+ | (1+3D+ | @+2D+ | 22D+ Gy | G+ | Grep
P P P P P P P
@+)P | @+D+P (Z?I)* 3;,* e | 24P (Z?Iﬁ (2?1)* L+p 31+P (2+§1)+ @Q+D+P | 24P
(2?1” (2? D" | amyp | 3;,* 24P | @+1p (2?)* 3P +P (2?)* @+ | 24P
@y | @ee | DT e | e | e | @enep | @enep | G120 @D | ASDE ) (RShE  (H
(G2h+ | 32D+ | (2nr 3 | 343D+ ) ) o | @B [ asnpr ) N
P P P I+P P P 3+P (B3+D+P | 2+D+P P P 1+P (1+D+P
(3+3D+ | 33D+ 21+ | 21+ ‘ 33D+ ‘ ‘ (143D)+ (143D)+
5 b 214+P b b | GDeP b G+P | 24P | 2¢P b (1+D)+P b
Example 4.8. From the neutrosophic ring (Z¢ UI), the neu- Therefore
trosophic subset P = {0,317} is a pseudo neutrosophic ideal.
P,1+P,2+P3+P4+P,5+P,I+P2I+ P4l +P5+P,
(14+0)+P,(1+21)+P,(1+31)+P,(1+4)+P,(14+51) +P,
(ZeU) /P = 24+1)+P,(2+2)+P,2+31)+P,(2+41)+P,(2+5I) +P,
o T ) GHD+PB+2D)+P(3+30)+P(3+4)+P(3+50) +P,
(44+1)+P,(4+21)+P,(4+31)+P,(4+41)+P,(4+5I) +P,
(54+1)+P,(5+2)+P.(5+31)+P,(5+41)+P,(5+5])+P
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is a pseudo neutrosophic quotient ring.
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