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Abstract 

The main goal of this paper is to study the representation of the symbolic 

n-plithogenic differential operator for many different values of n by classical

algebraic matrices and plithogenic matrices. We present many examples about the

representation of symbolic n-plithogenic differential operators by matrices. As

well as, we compute the symbolic 2-plithogenic, 3-plithogenic, and 4-plithogenic

Wronsckian, and anti-Wronsckian.

Keywords: Differential operator, Wronsckian, anti-Wronsckian, symbolic 

n-plithogenic matrix

Introduction 

Symbolic n-plithogenic structures and sets are defined for the first time by 

Smarandache [4], as extensions of classical algebraic structures. Where they were 

used widely by many researchers to generalize famous algebraic structures. For 

example, we can see symbolic n-plithogenic rings, probability, spaces, and matrices 

[1-3, 5-8, 14-19]. 

The main results about symbolic n-plithogenic structures are the similarity between 

them and refined neutrosophic structures, see [9-13]. 

In this work, we concentrate on the analytical side of symbolic n-plithogenic 

algebraic structures, where we provide many examples about the applications of 

matrices in representing symbolic n-plithogenic differential operators. Also, we 

present the concept of symbolic n-plithogenic Wronsckian, and anti-Wronsckian, 

zenodo.10031274/10.5281



Neutrosophic Sets and Systems, Vol. 59, 2023 341 

 

 

Basheer Abd Al Rida Sadiq, On The Representation of Some n-Plithogenic Differential Operators by Matrices 

with many computable examples. For the definitions of symbolic n-plithogenic 

rings and structures, check [1,6,8,19]. 

Main Discussion 

Definition:  

Let 𝑓: 2 − 𝑆𝑃𝑅 → 2 − 𝑆𝑃𝑅 be a symbolic 2-plithogenic real function, we define the 

symbolic 2-plithogenic differential operator as: 𝐷2(𝑓) = �́�. 

Definition. 

Let 𝑓: 3 − 𝑆𝑃𝑅 → 3 − 𝑆𝑃𝑅 be a symbolic 3-plithogenic real function, we define the 

symbolic 2-plithogenic differential operator as: 𝐷3(𝑓) = �́�. 

Definition. 

Let 𝑓: 4 − 𝑆𝑃𝑅 → 4 − 𝑆𝑃𝑅 be a symbolic 4-plithogenic real function, we define the 

symbolic 2-plithogenic differential operator as: 𝐷4(𝑓) = �́�. 

Definition. 

Let 𝑓: 5 − 𝑆𝑃𝑅 → 5 − 𝑆𝑃𝑅 be a symbolic 5-plithogenic real function, we define the 

symbolic 2-plithogenic differential operator as: 𝐷5(𝑓) = �́�. 

Example. 

Consider 𝑓: 2 − 𝑆𝑃𝑅 → 2 − 𝑆𝑃𝑅; 𝑓(𝑋) = 𝑋2 + (𝑃1 + 𝑃2)𝑋 − 𝑃1 ,where 𝑋 = 𝑥0 +

𝑥1𝑃1 + 𝑥2𝑃2 ∈ 2 − 𝑆𝑃𝑅, then 𝐷2(𝑓) = 2𝑋 + (𝑃1 + 𝑃2). 

Consider 𝑔: 3 − 𝑆𝑃𝑅 → 3 − 𝑆𝑃𝑅; 𝑔(𝑋) = 𝑋2 + 𝑃3𝑋 + 𝑃3 + 𝑃2 ,where 𝑋 = 𝑥0 + 𝑥1𝑃1 +

𝑥2𝑃2 + 𝑥3𝑃3 ∈ 3 − 𝑆𝑃𝑅, then 𝐷3(𝑔) = 2𝑋 + 𝑃3. 

Consider ℎ: 4 − 𝑆𝑃𝑅 → 4 − 𝑆𝑃𝑅; ℎ(𝑋) = 𝑋
3 + (𝑃1 + 𝑃4)𝑋 − 1 ,where 𝑋 = 𝑥0 + 𝑥1𝑃1 +

𝑥2𝑃2 + 𝑥3𝑃3 + 𝑥4𝑃4 ∈ 4 − 𝑆𝑃𝑅, then 𝐷3(ℎ) = 3𝑋
2 + 𝑃1 + 𝑃4. 

Example. 

Consider 𝐷2  the symbolic 2-plithogenic differential operator on the space of 

symbolic 2-plithogenic quadratic polynomials {𝑎𝑋2 + 𝑏𝑋 + 𝑐; 𝑎, 𝑏, 𝑐, 𝑋 ∈ 2 − 𝑆𝑃𝑅}, 

then: 

{

𝐷2(𝑋
2) = 2𝑋 = 2𝑥0 + 2𝑥1𝑃1 + 2𝑥2𝑃2 = 0𝑋

2 + 2𝑋 + 0.1

𝐷2(𝑋) = 1 = 0𝑋
2 + 0. 𝑋 + 1.1

𝐷2(1) = 0 = 0𝑋2 + 0. 𝑋 + 0.1
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Hence [𝐷2] = (
0 0 0
2 0 0
1 1 0

). 

Example. 

Consider 𝐷3, 𝐷4, 𝐷5  be the symbolic 3-plithogenic, 4-plithogenic, 5-plithogenic 

differential operators on the spaces of cubic symbolic 30plithogenic, 4-plithogenic, 

and 5-plithogenic spaces. 

𝐿1 = {𝑎𝑋
3 + 𝑏𝑋2 + 𝑏𝑋 + 𝑑; 𝑎, 𝑏, 𝑐, 𝑑, 𝑋 ∈ 3 − 𝑆𝑃𝑅} 

𝐿2 = {𝑎𝑋3 + 𝑏𝑋2 + 𝑏𝑋 + 𝑑; 𝑎, 𝑏, 𝑐, 𝑑, 𝑋 ∈ 4 − 𝑆𝑃𝑅} 

𝐿3 = {𝑎𝑋3 + 𝑏𝑋2 + 𝑏𝑋 + 𝑑; 𝑎, 𝑏, 𝑐, 𝑑, 𝑋 ∈ 5 − 𝑆𝑃𝑅} 

Then 𝐷𝑛(𝑋
3) = 3𝑋2 = 0. 𝑋3 + 3𝑋2 + 0. 𝑋 + 0.1. 

𝐷𝑛(𝑋
2) = 2𝑋 = 0. 𝑋3 + 0. 𝑋2 + 2. 𝑋 + 0.1. 

𝐷𝑛(𝑋) = 1 = 0. 𝑋3 + 0. 𝑋2 + 0. 𝑋 + 1.1. 

𝐷𝑛(1) = 0 = 0. 𝑋
3 + 0. 𝑋2 + 0. 𝑋 + 0.1 

For all 3 ≤ 𝑛 ≤ 5, hence: 

[𝐷𝑛] = (

0 0 0 0
3 0 0 0
0
0

2
0

0
1

0
1

) 

Example. 

For 𝑠𝑖𝑛𝑋 = 𝑠𝑖𝑛(𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2), 𝑐𝑜𝑠𝑋 = 𝑐𝑜𝑠(𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2). 

We have: 

{

𝐷2(𝑠𝑖𝑛𝑋) = 𝑐𝑜𝑠𝑋 = 0. 𝑠𝑖𝑛𝑋 + 1. 𝑐𝑜𝑠𝑋 + 0.1

𝐷2(𝑐𝑜𝑠𝑋) = −𝑠𝑖𝑛𝑋 = −1. 𝑠𝑖𝑛𝑋 + 0. . 𝑐𝑜𝑠𝑋 + 0.1

𝐷2(1) = 0 = 0. 𝑠𝑖𝑛𝑋 + 0. 𝑐𝑜𝑠𝑋 + 0.1

 

Hence [𝐷2] = (
0 −1 0
1 0 0
0 0 0

). 

For 𝑠𝑖𝑛𝑋 = 𝑠𝑖𝑛(𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 + 𝑥3𝑃3), 𝑐𝑜𝑠𝑋 = 𝑐𝑜𝑠(𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 + 𝑥3𝑃3). 

We have: 

{

𝐷3(𝑠𝑖𝑛𝑋) = 𝑐𝑜𝑠𝑋

𝐷3(𝑐𝑜𝑠𝑋) = −𝑠𝑖𝑛𝑋

𝐷3(1) = 0

 

Hence [𝐷3] = (
0 −1 0
1 0 0
0 0 0

). 
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For 𝑠𝑖𝑛𝑋 = 𝑠𝑖𝑛(𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 + 𝑥3𝑃3 + 𝑥4𝑃4), 𝑐𝑜𝑠𝑋 = 𝑐𝑜𝑠(𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 +

𝑥3𝑃3 + 𝑥4𝑃4). 

We have: 

𝑐 

Hence [𝐷4] = (
0 −1 0
1 0 0
0 0 0

). 

Example. 

For {1, 𝑋, 𝑋2, 𝑋3, 𝑋4}; 𝑋 = 𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2,we have: 

{
 
 

 
 
𝐷2(𝑋

4) = 4𝑋3

𝐷2(𝑋
3) = 3𝑋2

𝐷2(𝑋
2) = 2𝑋

𝐷2(𝑋) = 1

𝐷2(1) = 0

 

Hence [𝐷2] =

(

 
 

0 0 0 0 0
4 0 0 0 0
0
0
0

3
0
0

0
2
0

0
0
1

0
0
0)

 
 

 

For 𝑋 = 𝑥0 + ∑ 𝑥𝑖𝑃𝑖
5
𝑖=1 , we have: 

{
 
 

 
 
𝐷5(𝑋

4) = 4𝑋3

𝐷5(𝑋
3) = 3𝑋2

𝐷5(𝑋
2) = 2𝑋

𝐷5(𝑋) = 1

𝐷5(1) = 0

 

Hence [𝐷5] =

(

 
 

0 0 0 0 0
4 0 0 0 0
0
0
0

3
0
0

0
2
0

0
0
1

0
0
0)

 
 

 

Example. 

Consider 𝐴 = {1, 𝑒𝑋 , 𝑒2𝑋}, where 𝑋 = 𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2, 𝐵 = {1, 𝑒𝑌, 𝑒2𝑌}, where 𝑌 =

𝑦0 + 𝑦1𝑃1 + 𝑦2𝑃2 + 𝑦3𝑃3, 𝐶 = {1, 𝑒𝑍, 𝑒2𝑍}, where 𝑍 = 𝑧0 + 𝑧1𝑃1 + 𝑧2𝑃2 + 𝑧3𝑃3 + 𝑧4𝑃4, 

𝐷 = {1, 𝑒𝑇 , 𝑒2𝑇}, where 𝑇 = 𝑡0 ++∑ 𝑡𝑖𝑃𝑖
5
𝑖=1 , then: 

{

𝐷2(1) = 0

𝐷2(𝑒
𝑋) = 𝑒𝑋

𝐷2(𝑒
2𝑋) = 2𝑒2𝑋
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Hence [𝐷3] = (
0 0 0
0 1 0
0 0 2

). 

{

𝐷3(1) = 0

𝐷3(𝑒
𝑌) = 𝑒𝑌

𝐷3(𝑒
2𝑌) = 2𝑒2𝑌

 

Hence [𝐷3] = (
0 0 0
0 1 0
0 0 2

). 

{

𝐷4(1) = 0

𝐷4(𝑒
𝑍) = 𝑒𝑍

𝐷4(𝑒
2𝑍) = 2𝑒2𝑍

 

Hence [𝐷4] = (
0 0 0
0 1 0
0 0 2

). 

{

𝐷5(1) = 0

𝐷5(𝑒
𝑇) = 𝑒𝑇

𝐷5(𝑒
2𝑇) = 2𝑒2𝑇

 

Hence [𝐷5] = (
0 0 0
0 1 0
0 0 2

). 

Another possible representation. 

We have shown that symbolic n-plithogenic differential operators can be 

represented by classical real matrices, now we will try to explain how they can be 

represented by plithogenic matrices. 

Example. 

Consider {1, 𝑋, 𝑋2}; 𝑋 = 𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 , with 𝐷2  the symbolic 2-plithogenic 

differential operator, then: 

{

𝐷2(1) = 0 = 0. 𝑥0 + 0. 𝑥1𝑃1 + 0. 𝑥2𝑃2
𝐷2(𝑋) = 1

𝐷2(𝑋
2) = 2𝑋

 

The basis {1, 𝑋, 𝑋2} can be represented as follows: 

𝐵1 = {1, 𝑥0, 𝑥0
2}, 𝐵2 = {1, (𝑥0 + 𝑥1), (𝑥0 + 𝑥1)

2}, 𝐵3

= {1, (𝑥0 + 𝑥1 + 𝑥2), (𝑥0 + 𝑥1 + 𝑥2)
2} 

Any quadratic polynomial 𝑃(𝑋) = 𝑎𝑋2 + 𝑏𝑋 + 𝑐; 𝑎, 𝑏, 𝑐, 𝑋 ∈ 2 − 𝑆𝑃𝑅, with: 
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{

𝑎 = 𝑎0 + 𝑎1𝑃1 + 𝑎2𝑃2
𝑏 = 𝑏0 + 𝑏1𝑃1 + 𝑏2𝑃2
𝑐 = 𝑐0 + 𝑐1𝑃1 + 𝑐2𝑃2
𝑋 = 𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2

 

𝑃(𝑋) = 𝑎𝑋2 + 𝑏𝑋 + 𝑐

= (𝑎0𝑥0
2 + 𝑏0𝑥0 + 𝑐0)

+ 𝑃1[(𝑎0 + 𝑎1)(𝑥0 + 𝑥1)
2 − 𝑎0𝑥0

2 + (𝑏0 + 𝑏1)(𝑥0 + 𝑥1) − 𝑏0𝑥0 + 𝑐1]

+ 𝑃2[(𝑎0 + 𝑎1 + 𝑎2)(𝑥0 + 𝑥1 + 𝑥2)
2 − (𝑎0 + 𝑎1)(𝑥0 + 𝑥1)

2

+ (𝑏0 + 𝑏1 + 𝑏2)(𝑥0 + 𝑥1 + 𝑥2) − (𝑏0 + 𝑏1)(𝑥0 + 𝑥1) + 𝑐2]

= 𝑞1(𝑥0) + 𝑃1[𝑞2(𝑥0 + 𝑥1) − 𝑞1(𝑥0)]

+ 𝑃2[𝑞3(𝑥0 + 𝑥1 + 𝑥2) − 𝑞2(𝑥0 + 𝑥1)] 

Hence, 𝐷2(𝑃(𝑋)) = 𝐷2(𝑞1) + 𝑃1[𝐷2(𝑞2) − 𝐷2(𝑞1)] + 𝑃2[𝐷2(𝑞3) − 𝐷2(𝑞2)], hence: 

[𝐷2] = (
0 0 0
0 0 2
0 1 0

) + 𝑃1 [(
0 0 0
0 0 2
0 1 0

)] + 𝑃2 [(
0 0 0
0 0 2
0 1 0

)]

= (
0 0 0
0 0 2 + 2𝑃1 + 2𝑃2
0 1 + 𝑃1 + 𝑃2 0

) 

The symbolic plithogenic Wronsckian. 

Consider the following functions independent set: 

𝐸 = {𝑓1, … , 𝑓𝑛}, their wronsckian is defined as follows: 

𝑊(𝐸) = ||

𝑓1 … 𝑓𝑛
𝑓1́ … 𝑓�́�
⋮

𝑓1
(𝑛−1)

⋮
…

⋮

𝑓𝑛
(𝑛−1)

|| 

We show some examples for finding the symbolic n-plithogenic Wronsckian. 

Example. 

Consider 𝐸1 = {𝑒
𝑋 , 𝑒2𝑋; 𝑋 = 𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2}, 𝐸2 = {1, 𝑠𝑖𝑛𝑋, 𝑐𝑜𝑠𝑋; 𝑋 = 𝑥0 + 𝑥1𝑃1 +

𝑥2𝑃2 + 𝑥3𝑃3}, 𝐸3 = {1, 𝑡𝑎𝑛𝑋; 𝑋 = 𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 + 𝑥3𝑃3 + 𝑥4𝑃4}, 𝐸4 =

{1, 𝑋, 𝑋2, 𝑋3; 𝑋 = 𝑥0 + ∑ 𝑥𝑖𝑃𝑖
5
𝑖=1 }, we have: 

𝑊(𝐸1) = |
𝐷2

(0)(𝑒𝑋) 𝐷2
(0)(𝑒2𝑋)

𝐷2(𝑒
𝑋) 𝐷2(𝑒

2𝑋)
| = |𝑒

𝑥0+𝑥1𝑃1+𝑥2𝑃2 𝑒2𝑥0+2𝑥1𝑃1+2𝑥2𝑃2

𝑒𝑥0+𝑥1𝑃1+𝑥2𝑃2 2𝑒2𝑥0+2𝑥1𝑃1+2𝑥2𝑃2
|

= 𝑒3𝑥0+3𝑥1𝑃1+3𝑥2𝑃2 
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𝑊(𝐸2) =

|

|

|
1 𝑠𝑖𝑛 (𝑥0 +∑𝑥𝑖𝑃𝑖

3

𝑖=1

) 𝑐𝑜𝑠 (𝑥0 +∑𝑥𝑖𝑃𝑖

3

𝑖=1

)

0 𝑐𝑜𝑠 (𝑥0 +∑𝑥𝑖𝑃𝑖

3

𝑖=1

) −𝑠𝑖𝑛 (𝑥0 +∑𝑥𝑖𝑃𝑖

3

𝑖=1

)

0 −𝑠𝑖𝑛 (𝑥0 +∑𝑥𝑖𝑃𝑖

3

𝑖=1

) −𝑐𝑜𝑠 (𝑥0 +∑𝑥𝑖𝑃𝑖

3

𝑖=1

)
|

|

|

= −𝑐𝑜𝑠2 (𝑥0 +∑𝑥𝑖𝑃𝑖

3

𝑖=1

) 

𝑊(𝐸3) =
|

|
1 𝑡𝑎𝑛 (𝑥0 +∑𝑥𝑖𝑃𝑖

4

𝑖=1

)

0 1 + 𝑡𝑎𝑛2 (𝑥0 +∑𝑥𝑖𝑃𝑖

4

𝑖=1

)
|

|
= 1 + 𝑡𝑎𝑛2 (𝑥0 +∑𝑥𝑖𝑃𝑖

4

𝑖=1

) 

𝑊(𝐸4) =

|

|

|
1 𝑥0 +∑𝑥𝑖𝑃𝑖

5

𝑖=1

(𝑥0 +∑𝑥𝑖𝑃𝑖

5

𝑖=1

)

2

(𝑥0 +∑𝑥𝑖𝑃𝑖

5

𝑖=1

)

3

0 1 2(𝑥0 +∑𝑥𝑖𝑃𝑖

5

𝑖=1

) 3(𝑥0 +∑𝑥𝑖𝑃𝑖

5

𝑖=1

)

0
0

0
0

2
0

6(𝑥0 +∑𝑥𝑖𝑃𝑖

5

𝑖=1

)

6

|

|

|

= 12 

Example. 

Consider 𝐸1 = {𝑙𝑛𝑋, 𝑒
𝑋; 𝑋 = 𝑥0 + ∑ 𝑥𝑖𝑃𝑖

5
𝑖=1 }, 𝐸2 = {𝑙𝑛𝑋, √𝑋; 𝑋 = 𝑥0 + ∑ 𝑥𝑖𝑃𝑖

4
𝑖=1 }, 𝐸3 =

{𝑒𝑋 , 𝑠𝑖𝑛𝑋; 𝑋 = 𝑥0 + ∑ 𝑥𝑖𝑃𝑖
3
𝑖=1 }, then: 

𝑊(𝐸1) = |
𝑙𝑛𝑋 𝑒𝑋

1

𝑋
𝑒𝑋
| = 𝑒𝑥0+∑ 𝑥𝑖𝑃𝑖

3
𝑖=1 [𝑙𝑛 (𝑥0 +∑𝑥𝑖𝑃𝑖

3

𝑖=1

) −
1

𝑥0 + ∑ 𝑥𝑖𝑃𝑖
3
𝑖=1

] 

𝑊(𝐸2) = |
𝑙𝑛𝑋 √𝑋
1

𝑋

1

2√𝑋

| =
𝑙𝑛𝑋

2√𝑋
−
1

√𝑋
=
𝑙𝑛𝑋 − 2

2√𝑋

=
1

√𝑥0 + ∑ 𝑥𝑖𝑃𝑖
4
𝑖=1

[𝑙𝑛 (𝑥0 +∑𝑥𝑖𝑃𝑖

4

𝑖=1

) − 2] 

  

𝑊(𝐸3) = |
𝑒𝑋 𝑠𝑖𝑛𝑋
𝑒𝑋 𝑐𝑜𝑠𝑋

| = 𝑒𝑥0+∑ 𝑥𝑖𝑃𝑖
5
𝑖=1 [𝑐𝑜𝑠 (𝑥0 +∑𝑥𝑖𝑃𝑖

5

𝑖=1

) − 𝑠𝑖𝑛 (𝑥0 +∑𝑥𝑖𝑃𝑖

5

𝑖=1

)] 

Symbolic n-plithogenic anti-Wronsckian. 

Let 𝐸 = {𝑓1, … , 𝑓𝑛} be a set of n functions, then: 
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𝐴𝑊(𝐸) =

|

|

|

𝑓1 𝑓2 … 𝑓𝑛

∫𝑓1 ∫𝑓2

∫(∫𝑓1) ⋮

…
…

⋮
⋮

⋮

∫𝑓1⏟
𝑛−1 𝑡𝑖𝑚𝑒𝑠

∫𝑓2⏟
𝑛−1 𝑡𝑖𝑚𝑒𝑠

⋮
…

⋮

∫𝑓𝑛⏟
𝑛−1 𝑡𝑖𝑚𝑒𝑠

|

|

|

 

Now, we will clarify how (AW) can be computed. 

Example. 

Consider 𝐸1 = {1, 𝑋, 𝑋
2; 𝑋 = 𝑥0 + ∑ 𝑥𝑖𝑃𝑖

2
𝑖=1 }, 𝐸2 = {𝑒

𝑋 , 𝑒2𝑋; 𝑋 = 𝑥0 + ∑ 𝑥𝑖𝑃𝑖
3
𝑖=1 }, 𝐸3 =

{𝑠𝑖𝑛𝑋, 𝑐𝑜𝑠𝑋; 𝑋 = 𝑥0 + ∑ 𝑥𝑖𝑃𝑖
4
𝑖=1 }, then: 

𝐴𝑊(𝐸1) = |
|

1 𝑋 𝑋2

𝑋
1

2
𝑋2

1

3
𝑋3

1

2
𝑋2

1

6
𝑋3

1

12
𝑋4
|
|

= 1. |

1

2
𝑋2

1

3
𝑋3

1

6
𝑋3

1

12
𝑋4
| − 𝑋 |

𝑋
1

3
𝑋3

1

2
𝑋2

1

12
𝑋4
| + 𝑋2 |

𝑋
1

2
𝑋2

1

2
𝑋2

1

6
𝑋3
|

= (
1

24
−
1

18
)𝑋6 − 𝑋 (

1

12
−
1

6
)𝑋5 + 𝑋2 (

1

6
−
1

4
)𝑋4

= 𝑋6 (
1

24
−
1

18
−
1

12
+
1

6
+
1

6
−
1

4
) = 𝑋6 (

1

24
+
8

24
−
6

24
−
2

24
−
1

18
)

= 𝑋6 (
1

24
−
1

18
) = −

1

72
(𝑥0 +∑𝑥𝑖𝑃𝑖

3

𝑖=1

) 

  

𝐴𝑊(𝐸2) = |
𝑒𝑋 𝑒2𝑋

𝑒𝑋
1

2
𝑒2𝑋

| =
1

2
𝑒𝑋𝑒2𝑋 − 𝑒𝑋𝑒2𝑋 = −

1

2
𝑒3𝑋 = −

1

2
𝑒(𝑥0+∑ 𝑥𝑖𝑃𝑖

3
𝑖=1 ) 
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𝐴𝑊(𝐸3) = |

𝑠𝑖𝑛𝑋 𝑐𝑜𝑠𝑋 1
−𝑐𝑜𝑠𝑋 −𝑠𝑖𝑛𝑋 𝑋

−𝑠𝑖𝑛𝑋 −𝑐𝑜𝑠𝑋
1

2
𝑋2
|

= 𝑠𝑖𝑛𝑋. |
𝑠𝑖𝑛𝑋 𝑋

−𝑐𝑜𝑠𝑋
1

2
𝑋2
| − 𝑐𝑜𝑠𝑋 |

−𝑐𝑜𝑠𝑋 𝑋

−𝑠𝑖𝑛𝑋
1

2
𝑋2
| + 1. |

−𝑐𝑜𝑠𝑋 𝑠𝑖𝑛𝑋
−𝑠𝑖𝑛𝑋 −𝑐𝑜𝑠𝑋

|

= 𝑠𝑖𝑛𝑋 (
1

2
𝑋2𝑠𝑖𝑛𝑋 + 𝑋𝑐𝑜𝑠𝑋) − 𝑐𝑜𝑠𝑋 (−

1

2
𝑋2𝑐𝑜𝑠𝑋 + 𝑋𝑠𝑖𝑛𝑋)

+ (𝑐𝑜𝑠2𝑋 + 𝑠𝑖𝑛2𝑋)

=
1

2
𝑋2𝑠𝑖𝑛2𝑋 + 𝑋𝑐𝑜𝑠𝑋𝑠𝑖𝑛𝑋 +

1

2
𝑋2𝑐𝑜𝑠2𝑋 − 𝑋𝑐𝑜𝑠𝑋𝑠𝑖𝑛𝑋 + 1

=
1

2
𝑋2(1) + 1 =

1

2
(𝑥0 +∑𝑥𝑖𝑃𝑖

4

𝑖=1

) + 1 

Conclusion 

In this paper, we have studied the representation of the symbolic n-plithogenic 

differential operator for many different values of n by classical algebraic matrices 

and plithogenic matrices. We presented many examples about the representation 

of symbolic n-plithogenic differential operators by matrices. As well as, we 

computed the symbolic 2-plithogenic, 3-plithogenic, and 4-plithogenic 

Wronsckian, and anti-Wronsckian. 
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