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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 commuta-
tive algebraic rings is one of the most important problems
in algebra, as well as the classification of the group gener-
ated by all units in a ring. The theory of logical rings based
on neutrosophic sets and their generalizations has developed
through studies of neutrosophic rings, ideals, vector spaces,
and matrix representations [14, 15, 16, 20, 21, 22].

Related algebraic foundations include characterizations of
neutrosophic rings and ideals, neutrosophic algebras, group
rings, subalgebras, and quasigroups [1, 2, 3, 4, 5, 6]. Further
developments address rough and fuzzy ideals, modules, fields,
hyperrings, tensor products, plithogenic graphs, and matrix
algorithms [11, 12, 13, 17, 18, 19, 23, 24, 25, 26, 27, 28].
Studies of units and related invertibility problems in logi-
cal rings also provide important motivation for the present
work [7, 8, 9, 10].

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 inte-
gers, and 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-spz =

{
a0 +

4

∑
i=1

aiPi ; ai ∈ Z, Pi ×Pj = Pmax(i, j)

}
(1)

be the symbolic 4-plithogenic ring of integers. Then

X = x0 +
4

∑
i=1

xiPi (2)

is called a unit if and only if it is invertible in 4-spz.

Discussion 2:
Let

X = x0 +
4

∑
i=1

xiPi ∈ 4-spz

5
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be a unit. Then 

x0 ∈ {−1,1},
1

∑
i=0

xi ∈ {−1,1},

2

∑
i=0

xi ∈ {−1,1},

3

∑
i=0

xi ∈ {−1,1},

4

∑
i=0

xi ∈ {−1,1}.

(3)

This means that we have 32 units.

Case (1):
For 

x0 = 1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi = 1

Thus X = 1.

Case (2):
For 

x0 =−1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi =−1

Thus X =−1.

Case (3):
For 

x0 = 1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi =−1

Thus X = 1−2P4.

Case (4):
For 

x0 = 1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi = 1

Thus X = 1−2P3 +2P4.

Case (5):
For 

x0 = 1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi = 1

Then X = 1−2P2 +2P3.

Case (6):
For 

x0 = 1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi = 1

Then X = 1−2P1 +2P2.

Case (7):
For 

x0 =−1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi = 1

Thus X =−1+2P1.

6
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Case (8):
For 

x0 = 1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi =−1

Then X = 1−2P3.

Case (9):
For 

x0 = 1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi =−1

Thus X = 1−2P2 +2P3 −2P4.

Case (10):
For 

x0 = 1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi =−1

Then X = 1−2P1 +2P2 −2P4.

Case (11):
For 

x0 =−1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi =−1

Then X =−1+2P1 −2P4.

Case (12):
For 

x0 = 1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi = 1

Then X = 1−2P2 +2P4.

Case (13):
For 

x0 = 1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi = 1

Then X = 1−2P1 +2P2 −2P3 +2P4.

Case (14):
For 

x0 =−1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi = 1

Then X =−1+2P1 −2P3 +2P4.

Case (15):
For 

x0 = 1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi = 1

Then X = 1−2P1 +2P3.

7
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Case (16):
For 

x0 =−1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi = 1

Then X =−1+2P1 −2P2 +2P3.

Case (17):
For 

x0 =−1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi = 1

Then X =−1+2P2.

Case (18):
For 

x0 =−1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi =−1

Then X =−1+2P1 −2P3.

Case (19):
For 

x0 =−1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi = 1

Then X =−1+2P1 −2P2 +2P4.

Case (20):
For 

x0 =−1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi = 1

Then X =−1+2P3.

Case (21):
For 

x0 = 1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi = 1

Then X = 1−2P1 +2P4.

Case (22):
For 

x0 = 1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi =−1

Then X = 1−2P1 +2P3 −2P4.

Case (23):
For 

x0 = 1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi =−1

Then X = 1−2P1 +2P2 −2P3.

8
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Case (24):
For 

x0 = 1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi =−1

Then X = 1−2P2.

Case (25):
For 

x0 =−1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi =−1

Thus X =−1+2P1 −2P2 +2P3 −2P4.

Case (26):
For 

x0 =−1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi =−1

Thus X =−1+2P2 −2P4.

Case (27):
For 

x0 =−1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi = 1

Thus X =−1+2P2 −2P3 +2P4.

Case (28):
For 

x0 = 1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi =−1

Thus X = 1−2P1.

Case (29):
For 

x0 =−1,
1

∑
i=0

xi = 1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi =−1

Thus X =−1+2P1 −2P2.

Case (30):
For 

x0 =−1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi = 1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi =−1

Thus X =−1+2P2 −2P3.

Case (31):
For 

x0 =−1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi = 1,

4

∑
i=0

xi =−1

Thus X =−1+2P3 −2P4.

9
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Case (32):
For 

x0 =−1,
1

∑
i=0

xi =−1,

2

∑
i=0

xi =−1,

3

∑
i=0

xi =−1,

4

∑
i=0

xi = 1

Thus X =−1+2P4.

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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