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Abstract: 

The equation 𝐴𝑋 + 𝐵𝑌 = 𝐶  is called symbolic 2-plithogenic linear Diophantine 

equation with two variables if 𝐴, 𝐵, 𝑋, 𝑌, 𝐶  are symbolic 2-plithogenic 

split-complex integers. 

This paper aims to find an algebraic formula for solving the symbolic 2-plithogenic 

split-complex linear Diophantine equation with two variables with necessary and 

sufficient conditions for the solvability of this class. Also, some related examples 

will be illustrated. 

Keywords: Split-complex, symbolic 2-plithogenic, linear Diophantine equation. 

Introduction. 

Diophantine equation is very interesting concept in Number theory, where they are 

considered as algebraic equations with integer solutions [1]. 

In the literature, we find many generalized kinds of Diophantine equations handled 

by many authors, see [2-5]. 

A classical linear Diophantine equation an equation with the following formula: 

zenodo.10031202/10.5281

mailto:ramaanadwehh@gmail.com
mailto:Vonshtawzen1970abc@gmail.com
mailto:khaldiahmad1221@gmail.com
mailto:rozyyy123n@gmail.com


Neutrosophic Sets and Systems, Vol. 59, 2023 202 

 

 

Rama Asad Nadweh, Oliver Von Shtawzen, Ahmad Khaldi, Rozina Ali, A Study of Symbolic 2-Plithogenic Split-Complex 

Linear Diophantine Equations in Two Variables 

 𝐴𝑋 + 𝐵𝑌 = 𝐶, where 𝐴, 𝐵, 𝐶, 𝑋, 𝑌 are integers. 

Split-complex numbers were built over real numbers a generalization of them with 

a similar structure to the complex numbers, where a split-complex number is 

defined as follows: 

 𝑎 + 𝑏𝐽;  𝑎, 𝑏 ∈ 𝑅, 𝐽2 = 1, 𝐽 ≠ {−1,1}, and they are studied by many authors in [6-10]. 

If 𝑎, 𝑏 ∈ 𝑍, then 𝑎 + 𝑏𝐽 is called a split-complex integer. 

The concept of symbolic 2-plithogenic split-complex numbers was defined as an 

extension of symbolic 2-plithogenic numbers [12]. The generalizations of real 

numbers, especially the plithogenic numbers have many applications in many 

scientific fields, see [13-20]. 

In this work, we present an effective algorithm to find all solutions of the symbolic 

2-plithogenic split-complex linear Diophantine equation with two variables. 

Preliminaries 

Main discussion.  

Definition.  

Let 𝐴𝑋 + 𝐵𝑌 = 𝐶 with: 

𝐴 = (𝑎0 + 𝑎1𝑃1 + 𝑎2𝑃2) + 𝐽(𝑎0́ + 𝑎1́𝑃1 + 𝑎2́𝑃2) 

𝐵 = (𝑏0 + 𝑏1𝑃1 + 𝑏2𝑃2) + 𝐽(𝑏0́ + 𝑏1́𝑃1 + 𝑏2́𝑃2) 

𝐶 = (𝑐0 + 𝑐1𝑃1 + 𝑐2𝑃2) + 𝐽(𝑐0́ + 𝑐1́𝑃1 + 𝑐2́𝑃2) 

𝑋 = (𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2) + 𝐽(𝑥0́ + 𝑥1́𝑃1 + 𝑥2́𝑃2) 

𝑌 = (𝑦0 + 𝑦1𝑃1 + 𝑦2𝑃2) + 𝐽(𝑦0́ + 𝑦1́𝑃1 + 𝑦2́𝑃2) 

Where 𝑥𝑖 , 𝑦𝑖, 𝑎𝑖, 𝑏𝑖, 𝑐𝑖, 𝑥𝑖́ , 𝑦𝑖́, 𝑎𝑖́ , 𝑏𝑖́ , 𝑐𝑖́ ∈ 𝑍. 

The previous equation is called symbolic 2-plithogenic split-complex Diophantine 

equation with two variables 𝑋 and 𝑌. 

Example 

[(2 + 𝑃1 + 𝑃2) + 𝐽(1 + 𝑃2)]𝑋 + [(1 − 𝑃1 + 3𝑃2) + 𝐽(4 − 5𝑃1 + 𝑃2)]𝑌 = 𝑃1 + 𝑃2 

Is a symbolic 2-plithogenic split-complex Diophantine equation with two variables. 

How can we find the solutions? 

First, we must transform the equation to classical Diophantine equations. 



Neutrosophic Sets and Systems, Vol. 59, 2023 203 

 

 

Rama Asad Nadweh, Oliver Von Shtawzen, Ahmad Khaldi, Rozina Ali, A Study of Symbolic 2-Plithogenic Split-Complex 

Linear Diophantine Equations in Two Variables 

For this goal, we must compute the products 𝐴𝑋, 𝐵𝑌. 

𝐴𝑋 = (𝑎0 + 𝑎1𝑃1 + 𝑎2𝑃2)(𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2) + (𝑎0́ + 𝑎1́𝑃1 + 𝑎2́𝑃2)(𝑥0́ + 𝑥1́𝑃1 +

𝑥2́𝑃2) + 𝐽[(𝑎0 + 𝑎1𝑃1 + 𝑎2𝑃2)(𝑥0́ + 𝑥1́𝑃1 + 𝑥2́𝑃2) + (𝑎0́ + 𝑎1́𝑃1 + 𝑎2́𝑃2)(𝑥0 + 𝑥1𝑃1 +

𝑥2𝑃2)]. 

We have: 

(𝑎0 + 𝑎1𝑃1 + 𝑎2𝑃2)(𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2) = 𝑎0𝑥0 + 𝑃1[(𝑎0 + 𝑎1)(𝑥0 + 𝑥1) − 𝑎0𝑥0] +

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

(𝑎0́ + 𝑎1́𝑃1 + 𝑎2́𝑃2)(𝑥0́ + 𝑥1́𝑃1 + 𝑥2́𝑃2) = 𝑎0́𝑥0́ + 𝑃1[(𝑎0́ + 𝑎1́)(𝑥0́ + 𝑥1́) − 𝑎0́𝑥0́] +

𝑃2[(𝑎0́ + 𝑎1́ + 𝑎2́)(𝑥0́ + 𝑥1́ + 𝑥2́) − (𝑎0́ + 𝑎1́)(𝑥0́ + 𝑥1́)], 

(𝑎0 + 𝑎1𝑃1 + 𝑎2𝑃2)(𝑥0́ + 𝑥1́𝑃1 + 𝑥2́𝑃2) = 𝑎0𝑥0́ + 𝑃1[(𝑎0 + 𝑎1)(𝑥0́ + 𝑥1́) − 𝑎0𝑥0́] +

𝑃2[(𝑎0 + 𝑎1 + 𝑎2)(𝑥0́ + 𝑥1́ + 𝑥2́) − (𝑎0 + 𝑎1)(𝑥0́ + 𝑥1́)], 

(𝑎0́ + 𝑎1́𝑃1 + 𝑎2́𝑃2)(𝑥0́ + 𝑥1́𝑃1 + 𝑥2́𝑃2) = 𝑎0́𝑥0 + 𝑃1[(𝑎0́ + 𝑎1́)(𝑥0 + 𝑥1) − 𝑎0́𝑥0] +

𝑃2[(𝑎0́ + 𝑎1́ + 𝑎2́)(𝑥0 + 𝑥1 + 𝑥2) − (𝑎0́ + 𝑎1́)(𝑥0 + 𝑥1)], 

So that. 

𝐴𝑋 = (𝑎0𝑥0 + 𝑎0́𝑥0́) + 𝑃1[(𝑎0 + 𝑎1)(𝑥0 + 𝑥1) + (𝑎0́ + 𝑎1́)(𝑥0́ + 𝑥1́) − 𝑎0𝑥0 − 𝑎0́𝑥0́]

+ 𝑃2[(𝑎0 + 𝑎1 + 𝑎2)(𝑥0 + 𝑥1 + 𝑥2) + (𝑎0́ + 𝑎1́ + 𝑎2́)(𝑥0́ + 𝑥1́ + 𝑥2́)

− (𝑎0 + 𝑎1)(𝑥0 + 𝑥1) − (𝑎0́ + 𝑎1́)(𝑥0́ + 𝑥1́)]

+ 𝐽[(𝑎0𝑥0́ + 𝑎0́𝑥0)

+ 𝑃1[(𝑎0 + 𝑎1)(𝑥0́ + 𝑥1́) + (𝑎0́ + 𝑎1́)(𝑥0 + 𝑥1) − 𝑎0𝑥0́ − 𝑎0́𝑥0]

+ 𝑃2[(𝑎0 + 𝑎1 + 𝑎2)(𝑥0́ + 𝑥1́ + 𝑥2́) + (𝑎0́ + 𝑎1́ + 𝑎2́)(𝑥0 + 𝑥1 + 𝑥2)

− (𝑎0 + 𝑎1)(𝑥0́ + 𝑥1́) − (𝑎0́ + 𝑎1́)(𝑥0 + 𝑥1)]] 

By a similar argument, we can write: 

𝐵𝑌 = (𝑏0𝑦0 + 𝑏0́𝑦0́) + 𝑃1[(𝑏0 + 𝑏1)(𝑦0 + 𝑦1) + (𝑏0́ + 𝑏1́)(𝑦0́ + 𝑦1́) − 𝑏0𝑦0 − 𝑏0́𝑦0́]

+ 𝑃2[(𝑏0 + 𝑏1 + 𝑏2)(𝑦0 + 𝑦1 + 𝑦2) + (𝑏0́ + 𝑏1́ + 𝑏2́)(𝑦0́ + 𝑦1́ + 𝑦2́)

− (𝑏0 + 𝑏1)(𝑦0 + 𝑦1) − (𝑏0́ + 𝑏1́)(𝑦0́ + 𝑦1́)]

+ 𝐽 [(𝑏0𝑦0́ + 𝑏0́𝑦0)

+ 𝑃1[(𝑏0 + 𝑏1)(𝑦0́ + 𝑦1́) + (𝑏0́ + 𝑏1́)(𝑦0 + 𝑦1) − 𝑏0𝑦0́ − 𝑏0́𝑦0]

+ 𝑃2[(𝑏0 + 𝑏1 + 𝑏2)(𝑦0́ + 𝑦1́ + 𝑦2́) + (𝑏0́ + 𝑏1́ + 𝑏2́)(𝑦0 + 𝑦1 + 𝑦2)

− (𝑏0 + 𝑏1)(𝑦0́ + 𝑦1́) − (𝑏0́ + 𝑏1́)(𝑦0 + 𝑦1)]] 



Neutrosophic Sets and Systems, Vol. 59, 2023 204 

 

 

Rama Asad Nadweh, Oliver Von Shtawzen, Ahmad Khaldi, Rozina Ali, A Study of Symbolic 2-Plithogenic Split-Complex 

Linear Diophantine Equations in Two Variables 

The equation 𝐴𝑋 + 𝐵𝑌 = 𝐶 is equivalent to the following system of Diophantine 

equations: 

Equation (1): 

𝑎0𝑥0 + 𝑎0́𝑥0́ + 𝑏0𝑦0 + 𝑏0́𝑦0́ = 𝑐0 

Equation (2): 

(𝑎0 + 𝑎1)(𝑥0 + 𝑥1) + (𝑎0́ + 𝑎1́)(𝑥0́ + 𝑥1́) + (𝑏0 + 𝑏1)(𝑦0 + 𝑦1) + (𝑏0́ + 𝑏1́)(𝑦0́ + 𝑦1́) −

𝑎0𝑥0 − 𝑎0́𝑥0́ − 𝑏0𝑦0 − 𝑏0́𝑦0́ = 𝑐1, thus: 

(𝑎0 + 𝑎1)(𝑥0 + 𝑥1) + (𝑎0́ + 𝑎1́)(𝑥0́ + 𝑥1́) + (𝑏0 + 𝑏1)(𝑦0 + 𝑦1) + (𝑏0́ + 𝑏1́)(𝑦0́ + 𝑦1́)

= 𝑐0 + 𝑐1 

Equation (3): 

(𝑎0 + 𝑎1 + 𝑎2)(𝑥0 + 𝑥1 + 𝑥2) + (𝑎0́ + 𝑎1́ + 𝑎2́)(𝑥0́ + 𝑥1́ + 𝑥2́) + (𝑏0 + 𝑏1 + 𝑏2)(𝑦0 +

𝑦1 + 𝑦2) + (𝑏0́ + 𝑏1́ + 𝑏2́)(𝑦0́ + 𝑦1́ + 𝑦2́) − (𝑎0 + 𝑎1)(𝑥0 + 𝑥1) − (𝑎0́ + 𝑎1́)(𝑥0́ + 𝑥1́) −

(𝑏0 + 𝑏1)(𝑦0 + 𝑦1) − (𝑏0́ + 𝑏1́)(𝑦0́ + 𝑦1́) = 𝑐2, thus: 

(𝑎0 + 𝑎1 + 𝑎2)(𝑥0 + 𝑥1 + 𝑥2) + (𝑎0́ + 𝑎1́ + 𝑎2́)(𝑥0́ + 𝑥1́ + 𝑥2́)

+ (𝑏0 + 𝑏1 + 𝑏2)(𝑦0 + 𝑦1 + 𝑦2) + (𝑏0́ + 𝑏1́ + 𝑏2́)(𝑦0́ + 𝑦1́ + 𝑦2́)

= 𝑐0 + 𝑐1 + 𝑐2 

Equation (4): 

𝑎0𝑥0́ + 𝑎0́𝑥0 + 𝑏0𝑦0́ + 𝑏0́𝑦0 = 𝑐0́ 

Equation (5): 

(𝑎0 + 𝑎1)(𝑥0́ + 𝑥1́) + (𝑎0́ + 𝑎1́)(𝑥0 + 𝑥1) + (𝑏0 + 𝑏1)(𝑦0́ + 𝑦1́) + (𝑏0́ + 𝑏1́)(𝑦0 + 𝑦1)

= 𝑐0́ + 𝑐1́ 

Equation (6): 

(𝑎0 + 𝑎1 + 𝑎2)(𝑥0́ + 𝑥1́ + 𝑥2́) + (𝑎0́ + 𝑎1́ + 𝑎2́)(𝑥0 + 𝑥1 + 𝑥2)

+ (𝑏0 + 𝑏1 + 𝑏2)(𝑦0́ + 𝑦1́ + 𝑦2́) + (𝑏0́ + 𝑏1́ + 𝑏2́)(𝑦0 + 𝑦1 + 𝑦2)

= 𝑐0́ + 𝑐1́ + 𝑐2́ 

By now, we have six linear Diophantine equation with four variables. 

We will transform them into easier forms. 

We add equation (1) to (4), we get: 

(𝑎0 + 𝑎0́)(𝑥0 + 𝑥0́) + (𝑏0 + 𝑏0́)(𝑦0 + 𝑦0́) = 𝑐0 + 𝑐0́   (𝐼) 

We add equation (2) to (5), we get: 
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(𝑎0 + 𝑎1 + 𝑎0́ + 𝑎1́)(𝑥0 + 𝑥1 + 𝑥0́ + 𝑥1́) + (𝑏0 + 𝑏1 + 𝑏0́ + 𝑏1́)(𝑦0 + 𝑦1 + 𝑦0́ + 𝑦1́)

= 𝑐0 + 𝑐1 + 𝑐0́ + 𝑐1́   (𝐼𝐼) 

We add equation (3) to (6), we get: 

(𝑎0 + 𝑎1 + 𝑎2 + 𝑎0́ + 𝑎1́ + 𝑎2́)(𝑥0 + 𝑥1 + 𝑥2 + 𝑥0́ + 𝑥1́ + 𝑥2́)

+ (𝑏0 + 𝑏1 + 𝑏2 + 𝑏0́ + 𝑏1́ + 𝑏2́)(𝑦0 + 𝑦1 + 𝑦2 + 𝑦0́ + 𝑦1́ + 𝑦2́)

= 𝑐0 + 𝑐1 + 𝑐2 + 𝑐0́ + 𝑐1́ + 𝑐2́   (𝐼𝐼𝐼) 

We subtract equation (3) from (1), we get: 

(𝑎0 − 𝑎0́)(𝑥0 − 𝑥0́) + (𝑏0 − 𝑏0́)(𝑦0 − 𝑦0́) = 𝑐0 − 𝑐0́   (𝐼𝑉) 

We subtract equation (5) to (2), we get: 

(𝑎0 + 𝑎1 − 𝑎0́ − 𝑎1́)(𝑥0 + 𝑥1 − 𝑥0́ − 𝑥1́) + (𝑏0 + 𝑏1 − 𝑏0́ − 𝑏1́)(𝑦0 + 𝑦1 − 𝑦0́ − 𝑦1́)

= 𝑐0 + 𝑐1 − 𝑐0́ − 𝑐1́   (𝐼𝐼𝑉) 

We subtract equation (6) from (3), we get: 

(𝑎0 + 𝑎1 + 𝑎2 − 𝑎0́ − 𝑎1́ − 𝑎2́)(𝑥0 + 𝑥1 + 𝑥2 − 𝑥0́ − 𝑥1́ − 𝑥2́)

+ (𝑏0 + 𝑏1 + 𝑏2 − 𝑏0́ − 𝑏1́ − 𝑏2́)(𝑦0 + 𝑦1 + 𝑦2 − 𝑦0́ − 𝑦1́ − 𝑦2́)

= 𝑐0 + 𝑐1 + 𝑐2 − 𝑐0́ − 𝑐1́ − 𝑐2́   (𝐼𝐼𝐼𝑉) 

We change the variables by the following: 

{
  
 

  
 

𝑥0 + 𝑥0́ = 𝑡0, 𝑥0 − 𝑥0́ = 𝑡0́
𝑥0 + 𝑥1 + 𝑥0́ + 𝑥1́ = 𝑡1, 𝑥0 + 𝑥1 − 𝑥0́ − 𝑥1́ = 𝑡1́

𝑥0 + 𝑥1 + 𝑥2 + 𝑥0́ + 𝑥1́ + 𝑥2́ = 𝑡2, 𝑥0 + 𝑥1 + 𝑥2 − 𝑥0́ − 𝑥1́ − 𝑥2́ = 𝑡2́ 
𝑦0 + 𝑦0́ = 𝑠0, 𝑦0 + 𝑦0́ = 𝑠0́

𝑦0 + 𝑦1 + 𝑦0́ + 𝑦1́ = 𝑠1, 𝑦0 + 𝑦1 − 𝑦0́ − 𝑦1́ = 𝑠1́
𝑦0 + 𝑦1 + 𝑦2 + 𝑦0́ + 𝑦1́ + 𝑦2́ = 𝑠2, 𝑦0 + 𝑦1 + 𝑦2 − 𝑦0́ − 𝑦1́ − 𝑦2́ = 𝑠2́ 

 

The equation can be written as follows: 

(𝑎0 + 𝑎0́)(𝑡0) + (𝑏0 + 𝑏0́)(𝑠0) = 𝑐0 + 𝑐0́   (𝐼) 

(𝑎0 + 𝑎1 + 𝑎0́ + 𝑎1́)(𝑡1) + (𝑏0 + 𝑏1 + 𝑏0́ + 𝑏1́)(𝑠1) = 𝑐0 + 𝑐1 + 𝑐0́ + 𝑐1́   (𝐼𝐼) 

(𝑎0 + 𝑎1 + 𝑎2 + 𝑎0́ + 𝑎1́ + 𝑎2́)(𝑡2) + (𝑏0 + 𝑏1 + 𝑏2 + 𝑏0́ + 𝑏1́ + 𝑏2́)(𝑠2)

= 𝑐0 + 𝑐1 + 𝑐2 + 𝑐0́ + 𝑐1́ + 𝑐2́   (𝐼𝐼𝐼) 

(𝑎0 − 𝑎0́)(𝑡0́) + (𝑏0 − 𝑏0́)(𝑠0́) = 𝑐0 − 𝑐0́   (𝐼𝑉) 

(𝑎0 + 𝑎1 − 𝑎0́ − 𝑎1́)(𝑡1́) + (𝑏0 + 𝑏1 − 𝑏0́ − 𝑏1́)(𝑠1́) = 𝑐0 + 𝑐1 − 𝑐0́ − 𝑐1́   (𝐼𝐼𝑉) 

(𝑎0 + 𝑎1 + 𝑎2 − 𝑎0́ − 𝑎1́ − 𝑎2́)(𝑡2́) + (𝑏0 + 𝑏1 + 𝑏2 − 𝑏0́ − 𝑏1́ − 𝑏2́)(𝑠2́)

= 𝑐0 + 𝑐1 + 𝑐2 − 𝑐0́ − 𝑐1́ − 𝑐2́   (𝐼𝐼𝐼𝑉) 
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According to the previous argument, we can see that the symbolic 2-plithogenic 

split-complex Diophantine equation 𝐴𝑋 + 𝐵𝑌 = 𝐶  is solvable if and only if the 

equations (𝐼, 𝐼𝐼, 𝐼𝐼𝐼, 𝐼𝑉, 𝐼𝐼𝑉, 𝐼𝐼𝐼𝑉) are solvable, which is equivalent to: 

{
 
 
 

 
 
 

𝑔𝑐𝑑(𝑎0 + 𝑎0́, 𝑏0 + 𝑏0́) ∖ 𝑐0 + 𝑐0́

𝑔𝑐𝑑(𝑎0 − 𝑎0́, 𝑏0 − 𝑏0́) ∖ 𝑐0 + 𝑐0́

𝑔𝑐𝑑(𝑎0 + 𝑎1 + 𝑎0́ + 𝑎1́, 𝑏0 + 𝑏1 + 𝑏0́ + 𝑏1́) ∖ 𝑐0 + 𝑐1 + 𝑐0́ + 𝑐1́ 

𝑔𝑐𝑑(𝑎0 + 𝑎1 − 𝑎0́ − 𝑎1́, 𝑏0 + 𝑏1 − 𝑏0́ − 𝑏1́) ∖ 𝑐0 + 𝑐1 − 𝑐0́ − 𝑐1́

𝑔𝑐𝑑(𝑎0 + 𝑎1 + 𝑎2 + 𝑎0́ + 𝑎1́ + 𝑎2́, 𝑏0 + 𝑏1 + 𝑏2 + 𝑏0́ + 𝑏1́ + 𝑏2́) ∖ 𝑐0 + 𝑐1 + 𝑐2 + 𝑐0́ + 𝑐1́ + 𝑐2́

𝑔𝑐𝑑(𝑎0 + 𝑎1 + 𝑎2 − 𝑎0́ − 𝑎1́ − 𝑎2́, 𝑏0 + 𝑏1 + 𝑏2 − 𝑏0́ − 𝑏1́ − 𝑏2́) ∖ 𝑐0 + 𝑐1 + 𝑐2 − 𝑐0́ − 𝑐1́ − 𝑐2́ 

 

The algorithm for solution: 

To solve 𝐴𝑋 + 𝐵𝑌 = 𝐶;  𝐴, 𝑋, 𝐵, 𝑌, 𝐶  are symbolic 2-plithogenic split-complex 

integers, we follow these steps: 

Step (1). 

We transform 𝐴𝑋 + 𝐵𝑌 = 𝐶  to the equivalent system of classical Diophantine 

equations (𝐼) → (𝐼𝐼𝐼𝑉). 

Step (2). 

We check if equations (𝐼) → (𝐼𝐼𝐼𝑉) are solvable in 𝑍. 

If there exists one equation which is not solvable, then 𝐴𝑋 + 𝐵𝑌 = 𝐶 I not solvable. 

Step (3). 

We solve the system (𝐼) → (𝐼𝐼𝐼𝑉). 

Step (4). 

𝑥0 =
1

2
(𝑡0 + 𝑡0́), 𝑦0 =

1

2
(𝑠0 + 𝑠0́), 𝑥0́ =

1

2
(𝑡0 − 𝑡0́), 𝑦0́ =

1

2
(𝑠0 − 𝑠0́) 

𝑥1 =
1

2
(𝑡1 + 𝑡1́) −

1

2
(𝑡0 + 𝑡0́), 𝑦1 =

1

2
(𝑠1 + 𝑠1́) −

1

2
(𝑠0 + 𝑠0́) 

𝑥1́ =
1

2
(𝑡1 − 𝑡1́) −

1

2
(𝑡0 − 𝑡0́), 𝑦1́ =

1

2
(𝑠1 − 𝑠1́) −

1

2
(𝑠0 − 𝑠0́) 

𝑥2 =
1

2
(𝑡2 + 𝑡2́) −

1

2
(𝑡1 + 𝑡1́), 𝑦2 =

1

2
(𝑠2 + 𝑠2́) −

1

2
(𝑠1 + 𝑠1́) 

𝑥2́ =
1

2
(𝑡2 − 𝑡2́) −

1

2
(𝑡1 − 𝑡1́), 𝑦2́ =

1

2
(𝑠2 − 𝑠2́) −

1

2
(𝑠1 − 𝑠1́) 

Remark. 

The available solutions are under the conditions 
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𝑡0 + 𝑡0́, 𝑡0 − 𝑡0́, 𝑡1 + 𝑡1́, 𝑡1 − 𝑡1́, 𝑡2 + 𝑡2́, 𝑡2 − 𝑡2́ ∈ 2𝑍 

𝑠0 + 𝑠0́, 𝑠0 − 𝑠0́, 𝑠1 + 𝑠1́, 𝑠1 − 𝑠1́, 𝑠2 + 𝑠2́, 𝑠2 − 𝑠2́ ∈ 2𝑍 

Example. 

Take the symbolic 2-plithogenic split-complex Diophantine equation with two 

variable: 

[(1 + 𝑃1 − 𝑃2) + 𝐽(2 + 2𝑃1 + 3𝑃2)]𝑋 + [(3 + 𝑃1 + 2𝑃2) + 𝐽(1 − 3𝑃1 + 𝑃2)]𝑌

= (11 + 7𝑃1 + 8𝑃2) + 𝐽(6 + 6𝑃1 + 6𝑃2) 

We have: 

{
  
 

  
 
𝑎0 = 1, 𝑎1 = 1, 𝑎2 = −1
𝑎0́ = 2, 𝑎1́ = 2, 𝑎2́ = 3
𝑏0 = 3, 𝑏1 = 1, 𝑏3 = 2 

𝑏0́ = 1, 𝑏1́ = −3, 𝑏2́ = 1
𝑐0 = 11, 𝑐1 = 7, 𝑐3 = 8

𝑐0́ = 6, 𝑐1́ = 6, 𝑏2́ = 6 

 

The equivalent system is: 

{
  
 

  
 

3𝑡0 + 4𝑠0 = 17   (𝐼)

6𝑡1 + 2𝑠1 = 30   (𝐼𝐼)

8𝑡2 + 5𝑠2 = 44   (𝐼𝐼𝐼) 

−𝑡0́ + 2𝑠0́ = 5   (𝐼𝑉)

−2𝑡1́ + 6𝑠1́ = 6   (𝐼𝐼𝑉)

−6𝑡2́ + 7𝑠2́ = 8𝑠   (𝐼𝐼𝐼𝑉) 

 

All equation (𝐼) → (𝐼𝐼𝐼𝑉) are solvable, that is because: 

𝑔𝑐𝑑(3,4) = 1 ∖ 17, 𝑔𝑐𝑑(6,2) = 2 ∖ 30, 𝑔𝑐𝑑(8,5) = 1 ∖ 44, 𝑔𝑐𝑑(−1,2) = 1 ∖

5, 𝑔𝑐𝑑(−2,6) = 2 ∖ 6, 𝑔𝑐𝑑(−6,7) = 1 ∖ 8  

We will take one solution for each equation: 

𝑡0 = 3, 𝑠0 = 2 is a solution of  (𝐼). 

𝑡0́ = −1, 𝑠0́ = 2 is a solution of  (𝐼𝑉). 

𝑡1 = 5, 𝑠1 = 0 is a solution of  (𝐼𝐼). 

𝑡1́ = −3, 𝑠1́ = 2 is a solution of  (𝐼𝐼𝑉). 

𝑡2 = 3, 𝑠2 = 4 is a solution of  (𝐼𝐼𝐼). 

𝑡2́ = 1, 𝑠2́ = 2 is a solution of  (𝐼𝐼𝐼𝑉). 

𝑥0 =
1

2
(𝑡0 + 𝑡0́) = 1, 𝑦0 =

1

2
(𝑠0 + 𝑠0́) = 2, 𝑥0́ =

1

2
(𝑡0 − 𝑡0́) = 2, 𝑦0́ =

1

2
(𝑠0 − 𝑠0́) = 0 
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𝑥1 =
1

2
(𝑡1 + 𝑡1́) −

1

2
(𝑡0 + 𝑡0́) = 0, 𝑦1 =

1

2
(𝑠1 + 𝑠1́) −

1

2
(𝑠0 + 𝑠0́) = −2 

𝑥1́ =
1

2
(𝑡1 − 𝑡1́) −

1

2
(𝑡0 − 𝑡0́) = 2, 𝑦1́ =

1

2
(𝑠1 − 𝑠1́) −

1

2
(𝑠0 − 𝑠0́) = 0 

𝑥2 =
1

2
(𝑡2 + 𝑡2́) −

1

2
(𝑡1 + 𝑡1́) = 1, 𝑦2 =

1

2
(𝑠2 + 𝑠2́) −

1

2
(𝑠1 + 𝑠1́) = 3 

𝑥2́ =
1

2
(𝑡2 − 𝑡2́) −

1

2
(𝑡1 − 𝑡1́) = −3, 𝑦2́ =

1

2
(𝑠2 − 𝑠2́) −

1

2
(𝑠1 − 𝑠1́) = 1 

Thus 𝑋 = (1 + 𝑃2) + 𝐽(2 + 2𝑃1 − 3𝑃2), 𝑌 = (2 − 2𝑃1 + 3𝑃2) + 𝐽(8𝑃2) is a solution of 

the original equation. 

Conclusion 

In this paper, we have presented an effective algorithm to solve a symbolic 

2-plithogenic split-complex linear Diophantine equation with two variables. Also, 

we have illustrated a related example to clarify the strength of the presented 

algorithm. 

In the future, we aim to study other Diophantine equations with symbolic 

2-plithogenic and 3-plithogenic split-complex linear and non-linear Diophantine 

equations. 
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