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Abstract

In this paper, we study the invertible elements (units) in the symbolic 4-plithogenic ring of integers, where we use a
computational algorithm to find all units in the mentioned ring. The all-elements group of 32 symbolic 4-plithogenic
ring of integers has been found and listed.
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1. Introduction

The computation of invertible elements (units) in commutative algebraic rings is one of the most important problems
in algebra, as well as the classification of the group generated by all units in a ring. The theory of logical rings based
on neutrosophic sets and their generalizations began with many works, see [14-16, 20-22], where we can find the
concept of neutrosophic ring, neutrosophic ideals, and homeomorphisms. In [1], symbolic 2-plithogenic rings were
defined for the first time, and then they were generalized for higher orders [23-27] with many related algebraic
substructures based on them, such as spaces, matrices, and special elements [2-6, 17-19]. In [7-13], the group of units
of several logical rings was studied, such as n-cyclic refined neutrosophic units, and plithogenic units.

This has motivated us to study the same problem for 4-plithogenic rings of integers, where we study the invertible
elements (units) in the symbolic 4-plithogenic ring of integers, where we use a computational algorithm to find all
units in the mentioned ring. The all-elements group of 32 symbolic 4-plithogenic ring of integers has been found and
listed.

2. Main Discussion

Definition 1:

Let 4 —sp, ={ao + Xt a;P;; a; €Z,P; X P; = Pax(,jy } be the symbolic 4-plithogenic ring of integers,
then X = x, + Y-, x;P; is called a unit if and only if it is invertible in 4 — sp,.

Discussion 2:

Let X = xo + Y1 x;P; € 4 — sp, be a unit, then:
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This means that we have 32 units.
Case (1):
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Thus X = 1.
Case (2):
xXo =—1
Zil=0 x=-1
For< Xfox; = —1
[Xiox =—1
?:0 x=-1
Thus X = —1.
Case (3):
xXo=1
Zi1=o x =1
For{ Yi,x; =1
Z?:o x =1
izoxi =1

Thus X =1 — 2P,.
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Case (4):
xXo =1
i Zi1=0xi =1
For{ Y2ox; =1
| Zfox = —1
foxi =1
Thus X =1 — 2P; + 2P,.
Case (5):
xXo=1
iox; =1
For { Xiox; = -1
| Ziox: = +1
Yicoxi = +1
ThenX =1 — 2P, + 2P;.
Case (6):
xXo=1
Ticoxi = -1
For{Xiox; =+1
| Zioxi =1
t Yioxi =1
Then X =1 — 2P, + 2P,.
Case (7):
xXo =—1
Zi1=0xi =1
For{ Yiox;=1 ,X=-1+2P,
[Xiox = +1
Z?:oxi =1
Case (8):
Xo =1
izoX; =1
For < Xfox; = +1
[Xiox =—1
ioxi =1
ThenX =1 —2pP;.
Case (9):
xXo =1
Zi1=0xi =1
For { Xf-ox; = —1
[ Ziox = +1
o, =—1

X =1-2P, + 2P, — 2P,.
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Case (10):
xXo =1
Zil=0 xp=-1
For{ Y2ox; =1
| Zioxi =1
?:0 xp=-1
ThenX =1 — 2P, + 2P, — 2P,.
Case (11):
Xy =-—1
i1=0xi =1
For{ Xiox =1
| Zioxi =1
Tiox=—1
Then X = —1+ 2P, — 2P,.
Case (12):
xXo=1
izoX; =1
For{ Xfox; = —1
| Ziox = -1
Tiox; =1
Then X =1 — 2P, + 2P,.
Case (13):
xXo =1
lZil:o x=-1
For{ Yiox; =1
[Xiox =—1
Z?:oxi =1
Then X = 1 — 2P, + 2P, — 2P; + 2P,.
Case (14):
xXo =—1

0% =1
For{ Yiox; =1

| Xiox = -1
foxi =1
Then X = —1 + 2P, — 2P; + 2P,.
Case (15):
Xy =
Yicoxi =1
For { Xfox; = -1
o X =
Z?:o x =1

Then X = 1 — 2P, + 2P;.
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Case (16):
xXo =-—1
Zi1=0xi =1
For{ Y2 ox; = —1
| XPox; =
?:oxi =1
Then X = —1 + 2P, — 2P, + 2P;.
Case (17):
( %= -1
Zil=0 x=-1
For{ Xioxi=1
| Zioxi =1
Yicoxi =1
Then X = -1+ 2P,.
Case (18):
xXo =-—1
izoX; =1
For{ Y2ox; =1
| Ziox = -1
Yicoxi =—1
Then X = —1 4 2P, — 2P;.
Case (19):
xXo =—1
l Zi1=0xi =1
For{ Xiox = -1
[Xiox =—1
Z?:oxi =1
ThenX = -1+ 2P, — 2P, + 2P,.
Case (20):
xXo =—1
Zil=0 x=-1
For{ Xiox = -1
| XPox =1
?:0 x =1
Then X = —1 + 2P;.
Case (21):
Xog =
Zilzo xp=-1
For{ Xfox; = —1
?:0 xp=-1
Z?:o x =1

Then X = 1 — 2P, + 2P,.

DOI: https://doi.org/10.54216/NIF.040102

Received: December 09, 2023 Accepted: June 21, 2024

10


https://doi.org/10.54216/NIF.040102

Neutrosophic and Information Fusion (NIF)

Vol. 04, No. 01, PP. 06-14, 2024

Case (22):
xXo =1
Zil=0 x=-1
For{Y%,x; =—1
| Xioxi =1
foxi =1
ThenX =1 — 2P, + 2P; — 2P,.
Case (23):
( %= 1
Yicox; =—1
For{ Xioxi=1
| Zhox = -1
Yiox=-1
Then X =1 — 2P, + 2P, — 2P;.
Case (24):
xXo=1
izoX; =1
For { Xiox; = —1
| Zhox = -1
Yicoxi =-1
Then X =1 — 2P,.
Case (25):
xXo =—1
Zi1=0xi =1
For { Xfox; = —1
| Ziox =1
LZ?:o x=-1
X =—1+42P, — 2P, + 2P, — 2P,.
Case (26):
xXo =—1

Zil=0 x=—1
For{ Y2 x; = +1

| Xiox = +1
fox; =—1
X =—1+2P, - 2P,
Case (27):
Xy =-—1
Zilzoxi =-1
For{ Xiox =1
P—oxi =1
Z?:oxi =1

X =—1+2P, — 2P, + 2P,.
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Case (28):
xXo =1
iZil:oxi =-1
For{ Y2 ox; = —1
| Zioxi = -1
?—oxi =-1
X=1-2P,.
Case (29):
Xy =-—1
i1=0xi =1
For { Xiox; = -1
| Ziox = -1
Yicoxi =-1
X =-1+2P, - 2P,
Case (30):
xXo =-—1
Yicox; =—1
For{ Y2ox; =1
| Zioxi = -1
Yicoxi =-1
X =—1+2P, —2P,.
Case (31):
xXo =—1
Zil=0xi =-1
For{ Xiox = -1
| XPox =1
LZ?:oxi =-1
X =—1+2P; — 2P,
Case (32):
xXo =—1
lZil:oxi =-1
For{Xfox; = —1
[Ziox =—1
?:oxi =1
X =—1+2P,

3. Conclusion

In this paper, we studied the invertible elements (units) in the symbolic 4-plithogenic ring of integers, where we used
a computational algorithm to find all units in the mentioned ring. The all-elements group of 32 symbolic 4-plithogenic
ring of integers has been found and listed.
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