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Abstract 

In this paper, we presented symbolic plithogenic complex numbers, and studied the arithmetic operations: addition, 

subtraction, multiplication and division. Also,  we defined the conjugate, inverted and the absolute value of symbolic 

plithogenic complex numbers, the theories related to the conjugate of symbolic plithogenic complex numbers are 

proved. 

Keywords: symbolic plithogenic numbers; symbolic plithogenic complex numbers; conjugate complex plithogenic 

numbers. 

1. Introduction 

As The genesis, origination, formation, development, and evolution of new entities through dynamics of contradictory 

and/or neutral and/or noncontradictory multiple old entities is known as plithogenic. plithogeny advocates for the 

integration of theories from several fields. 

We use numerous "knowledges" from domains like soft sciences, hard sciences, arts and literature theories, etc. as 

"entities" in this study, this is what Smarandache introduced, as he presented a study on plithogeny, plithogenic Set, 

Logic, Probability, and Statistics [2], in addition to presenting Introduction to the symbolic plithogenic Algebraic 

Structures (revisited), through which he discussed several ideas, including mathematical operations on Plithogenic 

numbers [1]. Also, an overview of plithogenic set and symbolic plithogenic algebraic structures was discussed by him 

[3]. It is thought that the symbolic n-plithogenic sets are a good place to start when developing algebraic extensions 

for other classical structures including rings, vector spaces, modules, and equations [4-5-6-7]. 

Complex numbers play a significant role in daily life because they make it much easier to perform mathematical 

operations and give us a way to solve equations for which there are no real-number-group solutions. The electrical 

engineering field makes extensive use of complex numbers to calculate electric voltage and measure alternating 

current. 

Paper is divided into four parts. provides an introduction in the first portion, which includes a review of plithogenic 

science. A few definitions of a plithogenic and operations with plithogenic numbers are covered in the second section. 

the third section defined the complex symbolic plithogenic numbers. The paper's conclusion is provided in the fourth 

section. 
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2. Preliminaries 

2.1. Definition of Plithogenic Numbers (PN) [1] 

The numbers of the form 𝑃𝑁 = 𝑎0 + 𝑎1𝑃1 + 𝑎2𝑃2 +⋯+ 𝑎𝑛𝑃𝑛 defined as above are called plithogenic numbers, 

where 𝑎𝑛𝑃𝑛 is called the leading (strongest) term. 

2.2 Operations with Plithogenic Numbers [1] 

2.2.1. Division of Symbolic Plithogenic Components 

𝑃𝑖
𝑃𝑗
= {

𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 +⋯+ 𝑥𝑗𝑃𝑗 + 𝑃𝑖              𝑥0 + 𝑥1 + 𝑥2 +⋯+ 𝑥𝑗 = 0    𝑖 > 𝑗

𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 +⋯+ 𝑥𝑖𝑃𝑖           𝑥0 + 𝑥1 + 𝑥2 +⋯+ 𝑥𝑖 = 1           𝑖 = 𝑗

∅                                                                   𝑖 < 𝑗
 

where all coefficients 𝑥0, 𝑥1, 𝑥2, … , 𝑥𝑖 , …  ∈ SPS. 

2.2.2. Division of Symbolic Plithogenic Numbers 

Let consider two symbolic plithogenic numbers as below: 

𝑃𝑁𝑟 = 𝑎0 + 𝑎1𝑃1 + 𝑎2𝑃2 +⋯+ 𝑎𝑟𝑃𝑟  

𝑃𝑁𝑠 = 𝑏0 + 𝑏1𝑃1 + 𝑏2𝑃2 +⋯+ 𝑏𝑠𝑃𝑠 

𝑃𝑁𝑟
𝑃𝑁𝑠

= {
𝑛𝑜𝑛𝑒, 𝑜𝑛𝑒 𝑚𝑎𝑛𝑦   𝑟 ≥ 𝑠

∅                 𝑟 < 𝑠
 

2.3 m-th Root of the plithogenic number [1] 

√𝑃𝑁1
𝑚 = √𝑎0 + 𝑎1𝑃1 + 𝑎2𝑃2 +⋯+ 𝑎𝑛𝑃𝑛

𝑚 = 𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 +⋯+ 𝑥𝑛𝑃𝑛 

we need to find the coefficients 𝑥0, 𝑥1, 𝑥2, … , 𝑥𝑛 . 

3. The symbolic plithogenic Complex numbers 

Definition 1: 

Let 𝐶𝑃𝑁 is a plithogenic complex number, then we defined the standard form of it by: 

   𝐶𝑃𝑁 = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖  

where  𝑎0̇, 𝑎1̇, 𝑎2̇, … , 𝑎𝑛̇ , 𝑏0̇, 𝑏1,̇ 𝑏2̇, … , 𝑏𝑛̇  are real coefficients, such that 𝑖2 = −1 ⇒ 𝑖 = √−1 .  

3.1 Operations on symbolic plithogenic complex numbers 

Let two symbolic plithogenic complex numbers: 

𝐶𝑃𝑁1 = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖 

𝐶𝑃𝑁2 = 𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛 + (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖 

3.1.1Addition of symbolic plithogenic complex numbers 
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𝐶𝑃𝑁1 + 𝐶𝑃𝑁2 = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖 + 𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯

+ 𝑐𝑛̇𝑃𝑛 + (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖 

       = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + 𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛

+ (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛 + 𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖 

⟹            𝐶𝑃𝑁1 + 𝐶𝑃𝑁2 = (𝑎0̇ + 𝑐0̇) +∑(𝑎𝑗̇ + 𝑐𝑗̇)

𝑛

𝑗=1

𝑃𝑗 + ((𝑏0̇ + 𝑑0̇) +∑(𝑏𝑗̇ + 𝑑𝑗̇)

𝑛

𝑗=1

𝑃𝑗) 𝑖 

Example 1 

Let:  𝐶𝑃𝑁1 = 4 + 𝑃1 − 5𝑃2 + 7𝑃3 + (−2 + 2𝑃1 + 𝑃2)𝑖and 𝐶𝑃𝑁1 = −1 − 3𝑃1 + 𝑃2 + 𝑃4 + (7 + 𝑃1 − 𝑃2 + 5𝑃3 )𝑖 

then: 

𝐶𝑃𝑁1 + 𝐶𝑃𝑁2 = 4 + 𝑃1 − 5𝑃2 + 7𝑃3 + (−2 + 2𝑃1 + 𝑃2)𝑖 + (−1 − 3𝑃1 + 𝑃2 + 𝑃4 + (7 + 𝑃1 − 𝑃2 + 5𝑃3 )𝑖) 

                                  = 3 − 2𝑃1 − 4𝑃2 + 7𝑃3 + 𝑃4 + (5 + 3𝑃1 + 5𝑃3)𝑖  

2.2.2. subtraction of symbolic plithogenic complex numbers 

𝐶𝑃𝑁1 − 𝐶𝑃𝑁2 = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖

− (𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛 + (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖) 

       = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 − (𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛)

+ (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛 − (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)) 𝑖 

⟹            𝐶𝑃𝑁1 − 𝐶𝑃𝑁2 = (𝑎0̇ − 𝑐0̇) +∑(𝑎𝑗̇ − 𝑐𝑗̇)

𝑛

𝑗=1

𝑃𝑗 + ((𝑏0̇ − 𝑑0̇) +∑(𝑏𝑗̇ − 𝑑𝑗̇)

𝑛

𝑗=1

𝑃𝑗) 𝑖 

Example 2 

Let:  𝐶𝑃𝑁1 = 4 + 𝑃1 − 5𝑃2 + 7𝑃3 + (−2 + 2𝑃1 + 𝑃2)𝑖 and 𝐶𝑃𝑁1 = −1 − 3𝑃1 + 𝑃2 + 𝑃4 + (7 + 𝑃1 − 𝑃2 + 5𝑃3 )𝑖 

then: 

𝐶𝑃𝑁1 + 𝐶𝑃𝑁2 = 4 + 𝑃1 − 5𝑃2 + 7𝑃3 + (−2 + 2𝑃1 + 𝑃2)𝑖 − (−1 − 3𝑃1 + 𝑃2 + 𝑃4 + (7 + 𝑃1 − 𝑃2 + 5𝑃3 )𝑖) 

                                  = 5 + 4𝑃1 − 6𝑃2 + 7𝑃3 − 𝑃4 + (−9 + 𝑃1 + 2𝑃2 − 5𝑃3)𝑖   

2.2.3. Scalar multiplication of symbolic plithogenic complex numbers 

𝑐. 𝐶𝑃𝑁1 = 𝑐. (𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖) 

                          = 𝑐. 𝑎0̇ + 𝑐. 𝑎1̇𝑃1 + 𝑐. 𝑎2̇𝑃2 +⋯+ 𝑐. 𝑎𝑛̇𝑃𝑛 + (𝑐. 𝑏0̇ + 𝑐. 𝑏1̇𝑃1 + 𝑐. 𝑏2̇𝑃2 +⋯+ 𝑐. 𝑏𝑛̇𝑃𝑛)𝑖 

Example 3 

Let:  𝐶𝑃𝑁1 = 4 + 𝑃1 − 5𝑃2 + 7𝑃3 + (−2 + 2𝑃1 + 𝑃2)𝑖   
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then: 

3. 𝐶𝑃𝑁1 = 3(4 + 𝑃1 − 5𝑃2 + 7𝑃3 + (−2 + 2𝑃1 + 𝑃2)𝑖) 

= 12 + 3𝑃1 − 15𝑃2 + 21𝑃3 + (−6 + 6𝑃1 + 3𝑃2)𝑖 

2.2.4. Multiplication of symbolic plithogenic complex numbers 

𝐶𝑃𝑁1. 𝐶𝑃𝑁2 = (𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖). (𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯

+ 𝑐𝑛̇𝑃𝑛 + (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖) 

we then multiply the terms, taking into account:(𝑎𝑖𝑃𝑖). (𝑎𝑗𝑃𝑗) = 𝑎𝑖 . 𝑎𝑗 . 𝑃𝑚𝑎𝑥 {𝑖,𝑗} . 

Example 4 

Let:  𝐶𝑃𝑁1 = 1 + 𝑃1 − 2𝑃2 + (2𝑃1)𝑖  and 𝐶𝑃𝑁1 = −2 − 3𝑃1 + 𝑃2 + (1 − 𝑃1 + 2𝑃3 )𝑖 

then: 

𝐶𝑃𝑁1. 𝐶𝑃𝑁2 = (1 + 𝑃1 − 2𝑃2 + (2𝑃1)𝑖  ). (−2 − 3𝑃1 + 𝑃2 + (1 − 𝑃1 + 2𝑃3 )𝑖) 

= −2 − 3𝑃1 + 𝑃2 + (1 − 𝑃1 + 2𝑃3 )𝑖 − 2𝑃1 − 3𝑃1
2 + 𝑃1𝑃2 + (𝑃1 − 𝑃1

2 + 2𝑃1𝑃3)𝑖 + 4𝑃2 + 6𝑃1𝑃2 − 2𝑃2
2

+ (−2𝑃2 + 2𝑃1𝑃2 − 4𝑃2𝑃3)𝑖 + (−4𝑃1 − 6𝑃1
2 + 2𝑃1𝑃2)𝑖 + (2𝑃1 − 2𝑃1

2 + 4𝑃1𝑃3)𝑖
2 

= −2 − 8𝑃1 + 10𝑃2 − 4𝑃3 + (1 − 11𝑃1 + 2𝑃2)𝑖 

3.2 Conjugate of a symbolic plithogenic complex number 

Let 𝐶𝑃𝑁 = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖 is a symbolic plithogenic complex 

number, we denote the conjugate of a complex symbolic plithogenic number by 𝐶𝑃𝑁̅̅ ̅̅ ̅̅  and define it by the following 

form:  

   𝐶𝑃𝑁̅̅ ̅̅ ̅̅ = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 − (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖 

= 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (−𝑏0̇ − 𝑏1̇𝑃1 − 𝑏2̇𝑃2 −⋯− 𝑏𝑛̇𝑃𝑛)𝑖 

Example 4 

➢ 𝐶𝑃𝑁 = 4 + 𝑃1 − 5𝑃2 + 7𝑃3 + (−2 + 2𝑃1 + 𝑃2)𝑖   ⟹  𝐶𝑃𝑁̅̅ ̅̅ ̅̅ = 4 + 𝑃1 − 5𝑃2 + 7𝑃3 + (2 − 2𝑃1 − 𝑃2)𝑖    

➢ 𝐶𝑃𝑁 = 𝑃2 − 𝑃3 + 5𝑃4 + (5 + 𝑃3 − 9𝑃4)𝑖   ⟹  𝐶𝑃𝑁̅̅ ̅̅ ̅̅ = 𝑃2 − 𝑃3 + 5𝑃4 + (−5 − 𝑃3 + 9𝑃4)𝑖 

➢ 𝐶𝑃𝑁 = (−3 + 4𝑃1 − 𝑃2 + 6𝑃3)𝑖   ⟹  𝐶𝑃𝑁̅̅ ̅̅ ̅̅ = (3 − 4𝑃1 + 𝑃2 − 6𝑃3)𝑖 

Notes: 

1. the conjugate of a symbolic plithogenic complex number 𝐶𝑃𝑁̅̅ ̅̅ ̅̅  is the same symbolic plithogenic complex 

number 𝐶𝑃𝑁.  

                          (𝐶𝑃𝑁̅̅ ̅̅ ̅̅ )̅̅ ̅̅ ̅̅ ̅̅ ̅ = 𝐶𝑃𝑁 

2. If  𝐶𝑃𝑁 = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖  
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  then: 

➢ 𝐶𝑃𝑁 + 𝐶𝑃𝑁̅̅ ̅̅ ̅̅ = 2(𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛) = 2Re(𝐶𝑃𝑁)     

and: 

➢ 𝐶𝑃𝑁 − 𝐶𝑃𝑁̅̅ ̅̅ ̅̅ = 2(𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖 = 2𝐼𝑚(𝐶𝑃𝑁) 

 where 𝑅𝑒(𝐶𝑃𝑁) is the real part of the symbolic plithogenic complex number and 𝐼𝑚(𝐶𝑃𝑁) is the imagine. 

3. We can conclude that: 

➢ 𝐶𝑃𝑁 is real if and only if: 𝐶𝑃𝑁 = 𝐶𝑃𝑁̅̅ ̅̅ ̅̅  

➢ 𝐶𝑃𝑁 is imaginary if and only if: 𝐶𝑃𝑁 = −𝐶𝑃𝑁̅̅ ̅̅ ̅̅  

Remark 1 

𝐶𝑃𝑁1 + 𝐶𝑃𝑁2̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ = 𝐶𝑃𝑁1̅̅ ̅̅ ̅̅ ̅ + 𝐶𝑃𝑁2̅̅ ̅̅ ̅̅ ̅ 

Proof: 

Let two symbolic plithogenic complex numbers: 

𝐶𝑃𝑁1 = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖 

𝐶𝑃𝑁2 = 𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛 + (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖 

then: 

  𝐶𝑃𝑁1 + 𝐶𝑃𝑁2 = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖 + 𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+

𝑐𝑛̇𝑃𝑛 + (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖 

       = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + 𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛
+ (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛 + 𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖 

 𝐶𝑃𝑁1 + 𝐶𝑃𝑁2̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + 𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛
− (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛 + 𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖 

                                = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 − (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖 + 𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯

+ 𝑐𝑛̇𝑃𝑛 − (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖 

                             = 𝐶𝑃𝑁1̅̅ ̅̅ ̅̅ ̅ + 𝐶𝑃𝑁2̅̅ ̅̅ ̅̅ ̅   

Note: 

𝐶𝑃𝑁1 + 𝐶𝑃𝑁2̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ == (𝑎0̇ + 𝑐0̇) +∑(𝑎𝑗̇ + 𝑐𝑗̇)

𝑛

𝑗=1

𝑃𝑗 −((𝑏0̇ + 𝑑0̇) +∑(𝑏𝑗̇ + 𝑑𝑗̇)

𝑛

𝑗=1

𝑃𝑗) 𝑖 

Theorem 1 

https://doi.org/10.54216/IJNS.220211


International Journal of Neutrosophic Science (IJN)                                               Vol. 22, No. 02, PP. 131-143, 2023 

136 
Doi: https://doi.org/10.54216/IJNS.220211  
Received: April 28, 2023  Revised: June 25, 2023  Accepted: September 28, 2023 

The conjugate of multiplication two symbolic plithogenic complex numbers is equal to the multiplication of their two 

conjugates. 

𝐶𝑃𝑁1. 𝐶𝑃𝑁2̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ = 𝐶𝑃𝑁1̅̅ ̅̅ ̅̅ ̅. 𝐶𝑃𝑁2̅̅ ̅̅ ̅̅ ̅ 

Proof: 

Let two symbolic plithogenic complex numbers: 

𝐶𝑃𝑁1 = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖 

𝐶𝑃𝑁2 = 𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛 + (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖 

then: 

  𝐶𝑃𝑁1. 𝐶𝑃𝑁2 = (𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖). (𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+

𝑐𝑛̇𝑃𝑛 + (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖) 

= (𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛)(𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛)

+ (𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛) ((𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖)

+ ((𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)(𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛)𝑖)

+ (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)(𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖
2 

= (𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛)(𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛)

− (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)(𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)

+ ((𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛)(𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖)

+ ((𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)(𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛)𝑖) 

⟹   𝐶𝑃𝑁1. 𝐶𝑃𝑁2̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ = (𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛)(𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛)

− (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)(𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)

− (𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛) ((𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖)

− ((𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)(𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛)𝑖) 

𝐶𝑃𝑁1̅̅ ̅̅ ̅̅ ̅. 𝐶𝑃𝑁2̅̅ ̅̅ ̅̅ ̅ = (𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 − (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖)(𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯

+ 𝑐𝑛̇𝑃𝑛) − (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖) 

= (𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛)(𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛)

− (𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛) ((𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖)

− (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)((𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛)𝑖)

+ ((𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)(𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖
2) 

https://doi.org/10.54216/IJNS.220211


International Journal of Neutrosophic Science (IJN)                                               Vol. 22, No. 02, PP. 131-143, 2023 

137 
Doi: https://doi.org/10.54216/IJNS.220211  
Received: April 28, 2023  Revised: June 25, 2023  Accepted: September 28, 2023 

= (𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛)(𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛)

− ((𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)(𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛))

− ((𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛)(𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖)

− ((𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)(𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛)𝑖) 

we then multiply the terms, taking into account: (𝑎𝑖𝑃𝑖). (𝑎𝑗𝑃𝑗) = 𝑎𝑖 . 𝑎𝑗 . 𝑃max {𝑖,𝑗} . 

⟹             𝐶𝑃𝑁1. 𝐶𝑃𝑁2̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ = 𝐶𝑃𝑁1̅̅ ̅̅ ̅̅ ̅. 𝐶𝑃𝑁2̅̅ ̅̅ ̅̅ ̅ 

3.3 Division of symbolic plithogenic complex numbers 

Let two symbolic plithogenic complex numbers: 

𝐶𝑃𝑁1 = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖 

𝐶𝑃𝑁2 = 𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛 + (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖 

then:  

𝐶𝑃𝑁1
𝐶𝑃𝑁2

=
𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖

𝑐0̇ + 𝑐1̇𝑃1 + 𝑐2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛 + (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖
 

multiply the numerator and denominator by conjugate of 𝐶𝑃𝑁2 we get: 

𝐶𝑃𝑁1
𝐶𝑃𝑁2

=
(𝑎0̇ + 𝑎1̇𝑃1 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖)(𝑐0̇ + 𝑐1̇𝑃1 +⋯+ 𝑐𝑛̇𝑃𝑛 − (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖)

(𝑐0̇ + 𝑐1̇𝑃1 +⋯+ 𝑐𝑛̇𝑃𝑛 + (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖)(𝑐0̇ + 𝑐1̇𝑃1 +⋯+ 𝑐𝑛̇𝑃𝑛 − (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖)
 

 

=
(𝑎0̇ + 𝑎1̇𝑃1 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖)(𝑐0̇ + 𝑐1̇𝑃1 +⋯+ 𝑐𝑛̇𝑃𝑛 − (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)𝑖)

(𝑐0̇ + 𝑐1̇𝑃1 +⋯+ 𝑐𝑛̇𝑃𝑛)
2 + (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)

2  

hence: 

𝐶𝑃𝑁1
𝐶𝑃𝑁2

=
(𝑎0̇ + 𝑎1̇𝑃1 +⋯+ 𝑎𝑛̇𝑃𝑛)(𝑐0̇ + 𝑐1̇𝑃1 +⋯+ 𝑐𝑛̇𝑃𝑛) + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)(𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)

(𝑐0̇ + 𝑐1̇𝑃1 +⋯+ 𝑐𝑛̇𝑃𝑛)
2 + (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)

2

+
(𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)(𝑐0̇ + 𝑐1̇𝑃1 +⋯+ 𝑐𝑛̇𝑃𝑛) − (𝑎0̇ + 𝑎1̇𝑃1 +⋯+ 𝑎𝑛̇𝑃𝑛)(𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)

(𝑐0̇ + 𝑐1̇𝑃1 +⋯+ 𝑐𝑛̇𝑃𝑛)
2 + (𝑑0̇ + 𝑑1̇𝑃1 + 𝑑2̇𝑃2 +⋯+ 𝑑𝑛̇𝑃𝑛)

2 𝑖 

we note that numerator is a multiplication operation, taking into account that: (𝑎𝑖𝑃𝑖). (𝑎𝑗𝑃𝑗) = 𝑎𝑖 . 𝑎𝑗 . 𝑃max {𝑖,𝑗} . 

Example 5 
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1 + 𝑃1 + (4 + 2𝑃1 + 𝑃3)𝑖  

2 − 𝑃2 + (𝑃1 − 3𝑃2 )𝑖
 

Solution: 

multiply the numerator and denominator by conjugate (2 − 𝑃2 − (𝑃1 − 3𝑃2 )𝑖) we get: 

1 + 𝑃1 + (4 + 2𝑃1 + 𝑃3)𝑖  

2 − 𝑃2 + (𝑃1 − 3𝑃2 )𝑖
=
(1 + 𝑃1) + (4 + 2𝑃1 + 𝑃3)𝑖  

2 − 𝑃2 + (𝑃1 − 3𝑃2 )𝑖
.
(2 − 𝑃2) + (−𝑃1 + 3𝑃2 )𝑖

2 − 𝑃2 − (𝑃1 − 3𝑃2 )𝑖
 

=
(1 + 𝑃1)(2 − 𝑃2) + (1 + 𝑃1)(−𝑃1 + 3𝑃2 )𝑖 + (2 − 𝑃2)(4 + 2𝑃1 + 𝑃3)𝑖 + (4 + 2𝑃1 + 𝑃3)(−𝑃1 + 3𝑃2 )𝑖

2

(2 − 𝑃2)
2 + (𝑃1 − 3𝑃2)

2
 

=
2 − 𝑃2 + 2𝑃1 − 𝑃2 − 𝑃1𝑖 + 3𝑃2𝑖 − 𝑃1𝑖 + 3𝑃2𝑖 + 8𝑖 + 4𝑃1𝑖 + 2𝑃3𝑖 − 4𝑃2𝑖 − 2𝑃2𝑖 − 𝑃3𝑖 + 4𝑃1 − 12𝑃2 + 2𝑃1 − 6𝑃2 + 𝑃3 − 3𝑃3

4 − 4𝑃2 + 𝑃2 + 𝑃1 − 6𝑃2 + 9𝑃2
 

=
2 + 8𝑃1 − 20𝑃2 − 2𝑃3

4 + 𝑃1
+
8 + 2𝑃1 + 𝑃3
4 + 𝑃1

𝑖         (1) 

let’s find: 

2 + 8𝑃1 − 20𝑃2 − 2𝑃3
4 + 𝑃1

= 𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 + 𝑥3𝑃3 

2 + 8𝑃1 − 20𝑃2 − 2𝑃3 = (4 + 𝑃1)(𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 + 𝑥3𝑃3) 

2 + 8𝑃1 − 20𝑃2 − 2𝑃3 = 4𝑥0 + 4𝑥1𝑃1 + 4𝑥2𝑃2 + 4𝑥3𝑃3 + 𝑥0𝑃1 + 𝑥1𝑃1 + 𝑥2𝑃2 + 𝑥3𝑃3 

2 + 8𝑃1 − 20𝑃2 − 2𝑃3 = 4𝑥0 + (𝑥0 + 5𝑥1)𝑃1 + 5𝑥2𝑃2 + 5𝑥3𝑃3 

⟹  {

4𝑥0 = 2
𝑥0 + 5𝑥1 = 8
5𝑥2 = −20
5𝑥3 = −2

   ⟹  

{
  
 

  
 𝑥0 =

1

2

𝑥1 =
3

2
𝑥2 = −4

𝑥3 =
−2

5

 

then: 

2 + 8𝑃1 − 20𝑃2 − 2𝑃3
4 + 𝑃1

=
1

2
+
3

2
𝑃1 − 4𝑃2 −

2

5
𝑃3 

let’s now find: 

8 + 2𝑃1 + 𝑃3
4 + 𝑃1

= 𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 + 𝑥3𝑃3 

8 + 2𝑃1 + 𝑃3 = (4 + 𝑃1)(𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 + 𝑥3𝑃3) 

8 + 2𝑃1 + 𝑃3 = 4𝑥0 + 4𝑥1𝑃1 + 4𝑥2𝑃2 + 4𝑥3𝑃3 + 𝑥0𝑃1 + 𝑥1𝑃1 + 𝑥2𝑃2 + 𝑥3𝑃3 

8 + 2𝑃1 + 𝑃3 = 4𝑥0 + (𝑥0 + 5𝑥1)𝑃1 + 5𝑥2𝑃2 + 5𝑥3𝑃3 
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⟹  {

4𝑥0 = 8
𝑥0 + 5𝑥1 = 2
5𝑥2 = 0
5𝑥3 = 1

   ⟹  

{
 
 

 
 
𝑥0 = 2
𝑥1 = 0
𝑥2 = 0

𝑥3 =
1

5

 

then: 

8 + 2𝑃1 + 𝑃3
4 + 𝑃1

= 2 +
1

5
𝑃3 

by substitution in (1), we get: 

1 + 𝑃1 + (4 + 2𝑃1 + 𝑃3)𝑖  

2 − 𝑃2 + (𝑃1 − 3𝑃2 )𝑖
=
1

2
+
3

2
𝑃1 − 4𝑃2 −

2

5
𝑃3 + (2 +

1

5
𝑃3) 𝑖 

Let’s check the answer: 

(2 − 𝑃2 + (𝑃1 − 3𝑃2 )𝑖) (
1

2
+
3

2
𝑃1 − 4𝑃2 −

2

5
𝑃3 + (2 +

1

5
𝑃3) 𝑖)

= (1 + 𝑃1 + 6𝑃2 +
2

5
𝑃3 −

1

2
𝑃2 −

3

2
𝑃2 + 4𝑃2 +

2

5
𝑃3 − 8𝑃2 −

4

5
𝑃3)

+ (
1

2
𝑃1 +

3

2
𝑃1 − 4𝑃2 −

2

5
𝑃3 −

3

2
𝑃2 −

9

2
𝑃2 + 12𝑃2 +

6

5
𝑃3 + 4 +

2

5
𝑃3 − 2𝑃2 −

1

5
𝑃3) 𝑖 

                                           = 1 + 𝑃1 + (4 + 2𝑃1 + 𝑃3)𝑖   (𝑇𝑟𝑢𝑒)   

3.4 Inverted of symbolic plithogenic complex numbers 

Let 𝐶𝑃𝑁1 is a symbolic plithogenic complex number, where:   

𝐶𝑃𝑁1 = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖 

then: 

1

𝐶𝑃𝑁1
=

1

𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖
 

=
𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 − (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖

(𝑐0̇ + 𝑐1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛)
2 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)

2 

=
𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛

(𝑐0̇ + 𝑐1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛)
2 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)

2

−
(𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)

(𝑐0̇ + 𝑐1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑐𝑛̇𝑃𝑛)
2 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)

2 𝑖 

Example 6 

1

1 + 𝑃1 − 𝑃2 + (2 + 𝑃1 + 𝑃2)𝑖
=

1 + 𝑃1 − 𝑃2 − (2 + 𝑃1 + 𝑃2)𝑖

(1 + 𝑃1 − 𝑃2)
2 + (2 + 𝑃1 + 𝑃2)

2
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1

1 + 𝑃1 − 𝑃2 + (2 + 𝑃1 + 𝑃2)𝑖
=

1 + 𝑃1 − 𝑃2
5 + 8𝑃1 + 4𝑃2

+
−2 − 𝑃1 − 𝑃2
5 + 8𝑃1 + 4𝑃2

𝑖        (2) 

let’s find: 

1 + 𝑃1 − 𝑃2
5 + 8𝑃1 + 4𝑃2

= 𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 

1 + 𝑃1 − 𝑃2 = (5 + 8𝑃1 + 4𝑃2)(𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2) 

1 + 𝑃1 − 𝑃2 = 5𝑥0 + 5𝑥1𝑃1 + 5𝑥2𝑃2 + 8𝑥0𝑃1 + 8𝑥1𝑃1
2 + 8𝑥2𝑃1𝑃2 + 4𝑥0𝑃2 + 4𝑥1𝑃1𝑃2 + 4𝑥2𝑃2

2 

1 + 𝑃1 − 𝑃2 = 5𝑥0 + (8𝑥0 + 13𝑥1)𝑃1 + (4𝑥0 + 4𝑥1 + 17𝑥2)𝑃2 

⟹ {

5𝑥0 = 1
8𝑥0 + 13𝑥1 = 1

4𝑥0 + 4𝑥1 + 17𝑥2 = −1
     ⟹   

{
 
 

 
 𝑥0 =

1

5

𝑥1 =
−3

65

𝑥2 =
−21

221

 

then: 

1 + 𝑃1 − 𝑃2
5 + 8𝑃1 + 4𝑃2

=
1

5
−
3

65
𝑃1 −

21

221
𝑃2 

let’s now find: 

−2 − 𝑃1 − 𝑃2
5 + 8𝑃1 + 4𝑃2

= 𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 

−2 − 𝑃1 − 𝑃2 = (5 + 8𝑃1 + 4𝑃2)(𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2) 

−2 − 𝑃1 − 𝑃2 = 5𝑥0 + 5𝑥1𝑃1 + 5𝑥2𝑃2 + 8𝑥0𝑃1 + 8𝑥1𝑃1
2 + 8𝑥2𝑃1𝑃2 + 4𝑥0𝑃2 + 4𝑥1𝑃1𝑃2 + 4𝑥2𝑃2

2 

−2 − 𝑃1 − 𝑃2 = 5𝑥0 + (8𝑥0 + 13𝑥1)𝑃1 + (4𝑥0 + 4𝑥1 + 17𝑥2)𝑃2 

⟹ {

5𝑥0 = −2
8𝑥0 + 13𝑥1 = −1

4𝑥0 + 4𝑥1 + 17𝑥2 = −1
     ⟹   

{
 
 

 
 𝑥0 =

−2

5

𝑥1 =
11

65

𝑥2 =
−1

221

 

then: 

−2 − 𝑃1 − 𝑃2
5 + 8𝑃1 + 4𝑃2

= −
2

5
+
11

65
𝑃1 −

1

221
𝑃2 

by substitution in (2), we get: 

1

1 + 𝑃1 − 𝑃2 + (2 + 𝑃1 + 𝑃2)𝑖
=
1

5
−
3

65
𝑃1 −

21

221
𝑃2 + (−

2

5
+
11

65
𝑃1 −

1

221
𝑃2) 𝑖 
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4. The absolute value of a symbolic plithogenic complex number 

Let 𝐶𝑃𝑁1 is a symbolic plithogenic complex number, where:   

𝐶𝑃𝑁1 = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖 

the absolute value of a symbolic plithogenic complex number defined by the following form: 

|𝐶𝑃𝑁1| = √(𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛)
2 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)

2 

Example 7 

 Let  𝐶𝑃𝑁1 = 2 − 𝑃1 + 𝑃2𝑖 , then: 

|𝐶𝑃𝑁1| = √(𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛)
2 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)

2 

= √(2 − 𝑃1)
2 + (𝑃2)

2 

= √4 − 4𝑃1 + 𝑃1 + 𝑃2 

= √4 − 3𝑃1 + 𝑃2 

√4 − 3𝑃1 + 𝑃2 ≡ 𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2 

4 − 3𝑃1 + 𝑃2 ≡ (𝑥0 + 𝑥1𝑃1 + 𝑥2𝑃2)
2 

4 − 3𝑃1 + 𝑃2 ≡ 𝑥0
2 + 2𝑥0𝑥1𝑃1 + 𝑥1

2𝑃1
2 + 2𝑥0𝑥2𝑃2 + 2𝑥1𝑥2𝑃1𝑃2 + 𝑥2

2𝑃2
2 

4 − 3𝑃1 + 𝑃2 ≡ 𝑥0
2 + 2𝑥0𝑥1𝑃1 + 𝑥1

2𝑃1 + 2𝑥0𝑥2𝑃2 + 2𝑥1𝑥2𝑃2 + 𝑥2
2𝑃2 

4 − 3𝑃1 + 𝑃2 ≡ 𝑥0
2 + (2𝑥0𝑥1 + 𝑥1

2)𝑃1 + (2𝑥0𝑥2 + 2𝑥1𝑥2 + 𝑥2
2)𝑃2 

{
 

 𝑥0
2 = 4          ⟹ {

𝑥0 = 2
𝑥0 = −2

2𝑥0𝑥1 + 𝑥1
2 = −3                              (3)

2𝑥0𝑥2 + 2𝑥1𝑥2 + 𝑥2
2 = 1                 (4)

 

since the absolute value is positive, we take:   𝑥0 = 2 

by substitution in (3): 

4𝑥1 + 𝑥1
2 = −3  ⟹    𝑥1

2 + 4𝑥1 + 3 = 0   

  

𝑥1 = −1 , 𝑥1 = −3  

let’s find 𝑥2: 

➢ case1: 𝑥0 = 2 𝑎𝑛𝑑 𝑥1 = −1  

By substitution in (4): 

https://doi.org/10.54216/IJNS.220211


International Journal of Neutrosophic Science (IJN)                                               Vol. 22, No. 02, PP. 131-143, 2023 

142 
Doi: https://doi.org/10.54216/IJNS.220211  
Received: April 28, 2023  Revised: June 25, 2023  Accepted: September 28, 2023 

4𝑥2 − 2𝑥2 + 𝑥2
2 = 1 

𝑥2
2 + 2𝑥2 − 1 = 0 

𝑥2 = −1 + √2 , 𝑥2 = −1 − √2 

➢ case2: 𝑥0 = 2 𝑎𝑛𝑑 𝑥1 = −3  

by substitution in (4): 

4𝑥2 − 4𝑥2 − 6𝑥2
2 = 1 

𝑥2
2 − 2𝑥2 − 1 = 0 

𝑥2 = 1 + √2 , 𝑥2 = 1 − √2 

hence: 

(𝑥0, 𝑥1, 𝑥2) = (2, −1,−1 + √2)  

    𝑜𝑟          = (2, −1,−1 − √2) 

       𝑜𝑟          = (2, −3,1 + √2) 

       𝑜𝑟          = (2, −3,1 − √2) 

since the absolute value is positive, therefore: 

|𝐶𝑃𝑁1| = |2 − 𝑃1 + 𝑃2𝑖| 

= √4 − 3𝑃1 + 𝑃2 = 2 − 𝑃1 + (−1 + √2)𝑃2 

Theorem 2 

Let 𝐶𝑃𝑁1 is a symbolic plithogenic complex number, then:   

𝐶𝑃𝑁1. 𝐶𝑃𝑁1̅̅ ̅̅ ̅̅ ̅ = |𝐶𝑃𝑁1|
2 

 Proof: 

𝐶𝑃𝑁1 = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖 

⟹  𝐶𝑃𝑁1̅̅ ̅̅ ̅̅ ̅ = 𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 − (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)   

  𝐶𝑃𝑁1. 𝐶𝑃𝑁1̅̅ ̅̅ ̅̅ ̅ = (𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)𝑖) ( 𝑎0̇ + 𝑎1̇𝑃1 +

𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛 − (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)) 

                      = (𝑎0̇ + 𝑎1̇𝑃1 + 𝑎2̇𝑃2 +⋯+ 𝑎𝑛̇𝑃𝑛)
2 + (𝑏0̇ + 𝑏1̇𝑃1 + 𝑏2̇𝑃2 +⋯+ 𝑏𝑛̇𝑃𝑛)

2 

                   = |𝐶𝑃𝑁1|
2 
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⟹        𝐶𝑃𝑁1. 𝐶𝑃𝑁1̅̅ ̅̅ ̅̅ ̅ = |𝐶𝑃𝑁1|
2 

Example 8 

 Let  1 + 𝑃1 − 𝑃2 + (2 + 𝑃1 + 𝑃2)𝑖 , find  𝐶𝑃𝑁1. 𝐶𝑃𝑁1̅̅ ̅̅ ̅̅ ̅ . 

Solution: 

𝐶𝑃𝑁1. 𝐶𝑃𝑁1̅̅ ̅̅ ̅̅ ̅ = |𝐶𝑃𝑁1|
2 

= (1 + 𝑃1 − 𝑃2)
2 + (2 + 𝑃1 + 𝑃2)

2 

= 1 + 3𝑃1 − 3𝑃2 + 4 + 5𝑃1 + 7𝑃2 

= 5 + 8𝑃1 + 4𝑃2 

4. Conclusions   

This paper is important in that it presented the concept of symbolic plithogenic complex number in a way that is easy 

to understand by any researcher. In addition to harnessing the rules established by Florentine Smarandache, accurate 

results were obtained in this field, through the examples we provided to illustrate this. 

Acknowledgments " This study is supported via funding from Prince sattam bin Abdulaziz University project number 

(PSAU/2023/R/1445)". 

 

References 

[1] F. Smarandache, " Introduction to the Symbolic Plithogenic Algebraic Structures (revisited)". Neutrosophic 

Sets and Systems, Volume 53, PP: 653-665, 2023 

 

[2] F. Smarandache, "Plithogeny, Plithogenic Set, Logic, Probability, and Statistics", 2017. 

 

[3] F. Smarandache, "An Overview of Plithogenic Set and Symbolic Plithogenic Algebraic Structures", Journal of 

Fuzzy Extension and Applications, Volume 4, pp. 48-55, 2023. 

 

[4] H. Merkepci, and M. Abobala, " On The Symbolic 2-Plithogenic Rings", International Journal of 

Neutrosophic Science, 2023. 

[5] A. Rawashdeh, "An Introduction To The Symbolic 3-plithogenic Number Theory", Neoma Journal Of 

Mathematics and Computer Science, 2023. 

 

[6] M. Abobala, and A. Allouf, " On A Novel Security Scheme for The Encryption and Decryption Of 2×2 Fuzzy 

Matrices with Rational Entries Based on The Algebra of Neutrosophic Integers and El-Gamal Crypto-System", 

Neutrosophic Sets and Systems, vol.54, 2023. 

 

[7] M. B. Zeina, N. Altounji, M. Abobala, and Y. Karmouta, “Introduction to Symbolic 2-Plithogenic Probability 

Theory,” Galoitica: Journal of Mathematical Structures and Applications, vol. 7, no. 1, 2023. 

 

 

https://doi.org/10.54216/IJNS.220211

