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Abstract 

The main objective of this paper is to present a review study with more information on the 

neutrosophic Ideal, Principle Ideal, Prim Ideal, Pseudo Neutrosophic Ideal, Quotient ring, and 

Pseudo Quotient ring. Neutrosophic ring theory is a branch of neutrosophic Algebra which 

introduced by Florentin Smarandache in 2006.   

Keywords: Neutrosophic ring; Neutrosophic ideals; Types of Neutrosophic Ideals; Neutrosophic 

Quotient ring; Pseudo Neutrosophic Quotient Rings.   

 

1. Introduction 

 

In 2006, Kandasamy and Smarandache introduced neutrosophic algebra structure, N-algebra structure, and 

neutrosophic ring in their works. They studied the structure of Neutrosophic Groups, Neutrosophic N-

Groups structure, Neutrosophic rings, and Neutrosophic group rings [10,12], Moreover, Kandasamy has 

written a book about Smarandache neutrosophic algebraic structure, he showed it through neutrosophic 

groups (semigroups), Bi-groups, and N-groups in [9]. Previous work has motivated other researchers such 

Agboola, Adeleke, and Oyebola, they introduced some elementary properties of neutrosophic rings with 

neutrosophic polynomial rings in [2]. In 2012, they studied ideals of neutrosophic rings and Neutrosophic 

quotient rings in [1]. Later on, in 2023, Al-Odhari presented a review of the neutrosophic ring and 

neutrosophic subring with properties of neutrosophic elements of the neutrosophic ring in [3] and some 

algebraic structure of neutrosophic matrices in [4]. In 2024, Al-Odhari presented a neutrosophic set from 

the classical set and studied more properties of neutrosophic set theory in [6,8,9] with some works in the 

structure of neutrosophic group theory in [5,7]. In this article, we present a review and expansion of the 

Neutrosophic Ideal, Types of Neutrosophic Ideal, Neutrosophic Quotient Rings, and Pseudo Neutrosophic 

Quotient Rings. 

2. Preliminaries 

 

In this section, we introduce a review of the neutrosophic ring, and neutrosophic subring, which will 

be used in the next sections.    

Definition 2.1 [10] Let 𝑅 be any ring. The neutrosophic ring is also a ring generated by 𝑅 and 𝐼 

under the operations of 𝑅, and denoted by 𝑁(𝑅) , such that:  
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𝑁(𝑅)  =  ⟨𝑅 ∪  𝐼⟩  =  {𝑎 +  𝑏𝐼: 𝑎, 𝑏 ∈  𝑅}. 

Theorem 2.1 [10] Let ⟨𝑅 ∪  𝐼⟩ be Neutrosophic ring. Then  ⟨𝑅 ∪  𝐼⟩ is ring. 

 

Definition 2.2 [3,10] Let 𝑅 be a nonempty set and the triple (𝑅 , +,•)  be a ring, and consider 

the neutrosophic set 𝑁(𝑅)  =  𝑅[𝐼]  =   ⟨𝑅 ∪ 𝐼⟩  =  { 𝑎 + 𝑏𝐼 ∶  𝑎, 𝑏 ∈  𝑅 }.  then the neutrosophic 

algebra structure (NAS): 𝑁(𝑅)  =  ⟨𝑅 ∪ 𝐼⟩   =  ⟨𝑅[𝐼], +,•⟩  is called the neutrosophic ring which is a 

generated by  𝐼  and  𝑅  under operations addition ”+” and multiplications ”•”  respectively,  if 

satisfy the following axiomatic conditions of ring: 

NR1. For all 𝑥, 𝑦 and  𝑧 ∈  𝑁(𝑅),  𝑁(𝑅)  =  ⟨𝑅[𝐼], +⟩  is a neutrosophic an abelian group under 

addition; 

NR2. For all  𝑥, 𝑦  and  𝑧 ∈  𝑁(𝑅∗), 𝑁(𝑅∗)   =  ⟨𝑅∗[𝐼],•⟩  is a mathematical associative neutrosophic 

system under multiplications, that is, 𝑁(𝑅∗)  =  ⟨𝑅∗[𝐼],•⟩ is neutrosophic semi group, and 

NR3:  𝑥(𝑦 +  𝑧) = (𝑥. 𝑦) + (𝑥. 𝑧), 𝑎𝑛𝑑 (𝑦 +  𝑧)𝑥 =  (𝑦. 𝑥)  +  (𝑧. 𝑥)  " left and right distribution 

laws" 

 

Theorem 2.2 [4] Let ⟨R ∪ I⟩ be a neutrosophic ring and 𝑥, 𝑦 ∈  ⟨𝑅 ∪  𝐼⟩. then: 

1. 𝑥. 0 =  0. 𝑥 =  0 . 
2. 𝑥. (−𝑦)  =  (−𝑥). 𝑦 =  −(𝑥𝑦) . 
3. (−𝑥). (−𝑦)  =  𝑥𝑦 . 

 

Definition 2.3 [10] Let ⟨𝑅 ∪ 𝐼⟩  be a neutrosophic ring.  A proper subset 𝑃  of  ⟨𝑅 ∪  𝐼⟩  is said to be 

a neutrosophic subring if  𝑃   itself is a neutrosophic ring under the operations of  ⟨𝑅 ∪  𝐼⟩ . It is 

essential that  𝑃 = ⟨𝑆 ∪  𝑛𝐼⟩,   𝑛  a positive integer where 𝑆  is a subring of  𝑅 . i.e. { 𝑃  is generated 

by the subring 𝑆  with  𝑛𝐼, (𝑛 ∈  𝑍+)}. Note: Even if 𝑃 is a ring and cannot be represented as 

⟨𝑆 ∪  𝑛𝐼⟩, where S is a subring of  𝑅. Then we do not call  𝑃  a neutrosophic subring of  ⟨𝑅 ∪ 𝐼⟩ . 
 

Theorem 2.3 [3] Let ⟨𝑅 ∪  𝐼⟩  be a neutrosophic ring and 𝑁(𝑆)  ⊆  𝑁(𝑅),  then 𝑁(𝑆) is called a 

neutrosophic subring of  𝑁(𝑅) iff:  
1. ∀ 𝑎, 𝑏 ∈  𝑁(𝑆)   ⇒   𝑎 −  𝑏  ∈  𝑁(𝑆). 
2. ∀ 𝑎, 𝑏 ∈  𝑁(𝑆)   ⇒   𝑎𝑏  ∈  𝑁(𝑆). 

 

3. Neutrosophic Ideals and Pseudo Neutrosophic Ideals 

 

In this section, we introduce the neutrosophic ideal, neutrosophic principle ideal, neutrosophic prime 

ideal, neutrosophic maximal ideal, and pseudo neutrosophic ideal.  

Definition 3.1 [10] Let 〈R ∪I〉 be any neutrosophic ring. A non-empty neutrosophic subset  𝑃  of   

〈𝑅 ∪ 𝐼〉 is called a neutrosophic left ideal of  〈R ∪ I〉 , if the following conditions are satisfied 

1. 𝑃  is a neutrosophic subring  〈R ∪ I〉, and 

2. For every 𝑝 ∈ 𝑃,  and  𝑟 ∈ 〈𝑅 ∪ 𝐼〉 , 𝑟𝑝 ∈ 𝑃. Also,  𝑃  is called   a neutrosophic right 

ideal of  〈R ∪ I〉 , if the following conditions are satisfied 

1. 𝑃  is a neutrosophic subring  〈R ∪ I〉, and 

2. For every 𝑝 ∈  𝑃,  and  𝑟 ∈ 〈𝑅 ∪ 𝐼〉 , 𝑝𝑟 ∈  𝑃. 

 

Definition 3.2 Let  ⟨𝑅 ∪ 𝐼⟩  be any neutrosophic ring. A none-empty neutrosophic subset P of   

⟨𝑅 ∪ 𝐼⟩   is defined to be a neutrosophic ideal (two sided) of ⟨𝑅 ∪  𝐼⟩  if  the following conditions are 

satisfied; 

1. P is a neutrosophic subring of  ⟨𝑅 ∪ 𝐼⟩ . 
2. For all p ∈ P and  𝑟 ∈ ⟨𝑅 ∪ 𝐼⟩,  then  𝑟𝑝 ∈ 𝑃  and   𝑝𝑟 ∈ 𝑃. 

 

Example 3.1 We have (𝑍, +,•) is integers ring, (2𝑍,+,•)  is subring of (Z, +, •), ⟨Z ∪ I⟩ is 

neutrosophic ring of integers. clear that ⟨2𝑍 ∪  𝐼⟩   is neutrosophic subring of ⟨Z ∪ I⟩. Also,   

for all   𝑝 =  2𝑎 +  2𝑏𝐼  ∈  ⟨2𝑍 ∪  𝐼⟩   and   𝑟 =  𝑎 +  𝑏𝐼  ∈  ⟨𝑍 ∪  𝐼⟩,  then 

        𝑟𝑝 = (𝑎 +  𝑏𝐼)(2𝑎 +  2𝑏𝐼) 

https://doi.org/10.54216/PAMDA.040101


Prospects for Applied Mathematics and data Analysis (PAMDA)                          Vol. 04, No. 01, PP. 01-13, 2024 

DOI: https://doi.org/10.54216/PAMDA.040101  
 

3 

             = (2𝑎𝑎 + (2𝑎𝑏 +  2𝑏𝑎 + 2𝑏𝑏)𝐼) 

             =   ( 2𝑎𝑎 +  2(𝑎𝑏 +  𝑏𝑎 +  𝑏𝑏)𝐼), and  

       𝑝𝑟 = (2𝑎 +  2𝑏𝐼)(𝑎 +  𝑏𝐼) 

           = ( 2𝑎𝑎 + (2𝑎𝑏 +  2𝑏𝑎 +  2𝑏𝑏)𝐼) 

           = (  2𝑎𝑎 + 2(𝑎𝑏 +  𝑏𝑎 +  𝑏𝑏)𝐼) ∈  ⟨2𝑍 ∪  𝐼⟩. So, ⟨2𝑍 ∪  𝐼⟩  is neutrosophic ideal of ⟨Z ∪ I⟩. 

Proposition 3.1 Every neutrosophic ideal 𝑃 of  ⟨𝑅 ∪  𝐼⟩ is a neutrosophic subring of ⟨𝑅 ∪  𝐼⟩, 
but the converse may not be true. 

 

Proposition 3.2 In a ring of integers 𝑍,every 𝑛𝑍  is ideal, ∀ n ∈ 𝑍+ . Then every  ⟨𝑛𝑍 ∪ 𝐼⟩  is a 

neutrosophic ideal of ⟨Z ∪ I⟩, ∀ n ∈ 𝑍+.  

 

Proof. Firstly,  𝑛𝑍  is subring of  𝑍  for all 𝑛 ∈  𝑍+. So, ⟨𝑛𝑍 ∪  𝐼⟩  is a neutrosophic subring of  

⟨Z ∪ I⟩. Now, consider  𝑥 ∈ ⟨𝑛𝑍 ∪  𝐼⟩  and  𝑟 ∈  ⟨𝑍 ∪  𝐼⟩,  then there are 𝑎1, 𝑏1∈n Z,  𝑎, 𝑏 ∈ 𝑍  

such that x  = 𝑎1 + 𝑏1𝐼,  r = a + b I,  then  𝑟𝑥 = (𝑎 +  𝑏𝐼)(𝑎1 + 𝑏1𝐼) 
                                                                           = ( 𝑎𝑎1  +  (𝑎𝑏1 + 𝑏𝑎1 + 𝑏𝑏1)𝐼). It is clear that, 

𝑎𝑎1 , (𝑎𝑏1 + 𝑏𝑎1 + 𝑏𝑏1) ∈ n Z (because 𝑛𝑍  ideal of Z), implies that 

( 𝑎𝑎1 + (𝑏1 + 𝑏𝑎1 + 𝑏𝑏1 )𝐼) ∈   ⟨𝑛𝑍 ∪ 𝐼⟩. Also, by the similar way, 𝑥𝑟 = (𝑎1 + 𝑏1𝐼) (𝑎 + 𝑏𝐼) ∈ 

⟨𝑛𝑍 ∪  𝐼⟩. ⟨𝑛𝑍 ∪ 𝐼⟩ is neutrosophic ideal of  ⟨𝑍 ∪  𝐼⟩. 
 

Example 3.2 In a ring of integers (𝑍, +,•).  (5𝑍, +,•) is an ideal, then  ⟨5𝑍 ∪  𝐼⟩  is a neutrosophic 

ideal of  ⟨Z ∪ I⟩,  where ⟨5𝑍 ∪  𝐼⟩  is a neutrosophic subring of  ⟨Z ∪ I⟩ , and for all  

(5𝑎 + 5𝑏𝐼) ∈ ⟨5𝑍 ∪ 𝐼⟩, ( 𝑎′ + 𝑏′𝐼 ) ∈ ⟨𝑍 ∪  𝐼⟩ , (𝑎 , 𝑏, 𝑎′, 𝑏′ ∈ 𝑍 )  is 
(5𝑎 + 5𝑏𝐼)(𝑎′ + 𝑏′𝐼 ) = ( 5𝑎𝑎′ + (5𝑎𝑏′ + 5𝑏𝑎′ + 5𝑏𝑏′ )𝐼 ) 
                                      = ( 5𝑎𝑎′ + 5(𝑎𝑏′ + 𝑏𝑎′ + 𝑏𝑏′ )𝐼)∈ ⟨5𝑍 ∪  𝐼⟩,  also,  

(𝑎′ + 𝑏′𝐼 )  (5a + 5bI) ∈ ⟨5Z ∪ I⟩. 
 

Theorem 3.1 Let   𝑅  be any ring,  𝑆  is ideal of  𝑅.  If  ⟨𝑅 ∪ 𝐼⟩  neutrosophic ring.  Then  ⟨𝑆 ∪ 𝐼⟩   
is a neutrosophic ideal of  ⟨𝑅 ∪ 𝐼⟩  . 
 

Proof. Firstly, since S is ideal of R, then S is a subring of R, hence 𝑃 = ⟨𝑆 ∪ 𝐼⟩ is a neutrosophic 

subring of  ⟨𝑅 ∪ 𝐼⟩. Now, For any p ∈ P there is  𝑎1 , 𝑏1 ∈ S, such that 𝑝 = 𝑎1 + 𝑏1𝐼 , and 

for all r ∈ ⟨𝑅 ∪ 𝐼⟩   there is 𝑎, 𝑏 ∈  𝑅 ,  such that r = a + bI.  Then  

𝑟𝑝 = 𝑟(𝑎1 + 𝑏1𝐼 ) = 𝑟(𝑎1) + 𝑟(𝑏1𝐼) = (𝑎 + 𝑏𝐼)𝑎1 + (𝑎 + 𝑏𝐼)𝑏1𝐼 =a𝑎1 + (𝑏𝑎1 + 𝑎𝑏1 + 𝑏𝑏1)𝐼, 
but a𝑎1, (𝑏𝑎1 + 𝑎𝑏1 + 𝑏𝑏1) ∈  𝑆     (because S  is an ideal of  𝑅),  then 

a𝑎1 + (𝑏𝑎1 + 𝑎𝑏1 + 𝑏𝑏1 )𝐼  ∈ P, this mean that, 𝑟𝑝 ∈ 𝑃. Also by similar method, we have 𝑝𝑟 ∈ 𝑃. 
 

Example 3.3 Let (𝑍4,⊕,⊙) be a ring of integers modulo n, 𝐻 =  {0, 2} is ideal of (𝑍4,⊕,⊙). Then  

⟨𝑍4  ∪  𝐼⟩ is a neutrosophic ring, and ⟨𝐻 ∪ 𝐼⟩  =  {0, 2, 2𝐼, 2 +  2𝐼} is a neutrosophic subring of 

⟨𝑍4  ∪  𝐼⟩, and for all (𝑎 + 𝑏𝐼) ∈ ⟨𝑍4 ∪ 𝐼⟩, (𝑎1+𝑏1𝐼) ∈ ⟨𝐻 ∪ 𝐼⟩, then 

(𝑎 + 𝑏𝐼)  (𝑎1+𝑏1𝐼) = (𝑎𝑎1 + (𝑎𝑏1 + 𝑏𝑎1 + 𝑏𝑏1)𝐼 ) ∈ ⟨𝐻 ∪  𝐼⟩, also, (𝑎1+𝑏1𝐼) (𝑎 + 𝑏𝐼) ∈
 ⟨𝐻 ∪ 𝐼⟩. 
 

Proposition 3.3 If  𝐻  is a neutrosophic ideal (neutrosophic left ideal/ neutrosophic right ideal/ 

neutrosophic- two –sided) of  ⟨𝑅 ∪  𝐼⟩  and   𝐽   is a neutrosophic ideal (neutrosophic left ideal/ 

neutrosophic right ideal/ neutrosophic- two –sided) of 𝐻. Then not necessarily J is an ideal 

(neutrosophic left ideal/ neutrosophic right ideal/ neutrosophic- two –sided) of  ⟨𝑅 ∪  𝐼⟩ . 
 

Definition 3.3 Let 𝑃  be neutrosophic ideal of ⟨𝑅 ∪ 𝐼⟩, 𝑃  is generated by an element  

𝑟 = 𝑎 +  𝑏𝐼 ∈  ⟨𝑅 ∪ 𝐼⟩ ;   𝑎, 𝑏 ≠  0. Then 𝑃  is called a neutrosophic principal ideal of ⟨𝑅 ∪  𝐼⟩.  
denoted by  (𝑟) . 

 

Definition 3.4 Let 𝑅  be any commutative ring, 𝑎 ∈  𝑅. An ideal  𝐻 =  𝑎𝑅 = {𝑎𝑟 ∶  𝑟 ∈ 𝑅}  is called 

a principal ideal of  𝑅. A neutrosophic ideal 𝑃 = 𝑎⟨𝑅 ∪ 𝐼⟩  =  {𝑎𝑥 ∶  𝑥 ∈  ⟨𝑅 ∪  𝐼⟩} is called 

neutrosophic principal ideal of ⟨𝑅 ∪ 𝐼⟩. 
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Proposition 3.4 Let ⟨𝑍 ∪ 𝐼⟩  be a neutrosophic ring of integers, if 𝑆  is an ideal of integers ring Z. 

Then  𝑃 =  ⟨𝑆 ∪  𝐼⟩ is a principal ideal of ⟨𝑍 ∪  𝐼⟩. 
 

Proof. Since 𝑆  is an ideal of Z, then S is a principal ideal of Z, and  𝑆 =  𝑛𝑍 ( 𝑛 ∈ 𝑍+). 
Firstly, If  𝑃 =  {0} ⇒   𝑆 =  {0} =  0𝑍 ⇒   𝑛 =  0  , 𝑆𝑜  𝑃 =  ⟨0𝑍 ∪  𝐼⟩ =  {0}, this mean that,  P 

is a principal ideal, 𝑃 =  {0𝑟 ∶  𝑟 ∈  ⟨𝑍 ∪  𝐼⟩}, 𝑃 =  (0). Secondly,  

If  𝑃 ≠ {0} ⇒ 𝑆 ≠  {0} ⇒ 𝑛 ≠  0, so 𝑆 =  𝑛𝑍 , 𝑛 ∈  𝑍+ and 𝑃 =  ⟨𝑛𝑍 ∪  𝐼⟩. Now, suppose that  

𝑛  is smallest positive number in  S , then 𝑛 , 𝑛𝐼 , 𝑛 +  𝑛𝐼  ∈  𝑃. Also, for all  m ∈ S, we have  

𝑚 ,𝑚𝐼 , 𝑚 +  𝑚𝐼 ∈ 𝑃  such that 𝑚 =  𝑞𝑛 ;   𝑞 ∈  𝑍 ,  then 𝑛(𝑞), 𝑛(𝑞𝐼), 𝑛(𝑞 +  𝑞𝐼)   ∈  𝑃 , such 

that 𝑞 , 𝑞𝐼 , 𝑞 +  𝑞𝐼  ∈  ⟨𝑍 ∪  𝐼⟩ , so 𝑃 =  {𝑛𝑟 ∶  𝑟 ∈  ⟨𝑍 ∪  𝐼⟩}. 
 

Proposition 3.5 Let 𝑅  be any ring, 𝐻  is a principal ideal of 𝑅. Then  𝑃 =  ⟨𝐻 ∪ 𝐼⟩ is a neutrosophic 

principal ideal of ⟨𝑅 ∪  𝐼⟩.  
 

Definition 3.5 Let 𝑃  be a neutrosophic ideal of ⟨𝑅 ∪ 𝐼⟩. if for any neutrosophic ideal 𝐽  of  ⟨R∪I⟩ 
is either 𝐽 ⊆  𝑃 or 𝐽 =  𝑃 , then 𝑃  is called a neutrosophic maximal ideal. 

 

Example 3.4 ⟨3𝑍 ∪  𝐼⟩  is a neutrosophic maximal ideal of  ⟨𝑍 ∪  𝐼⟩.  
 

Example 3.5 Consider (𝑍4,⊕,⊙) is a ring, H = {0, 2} is ideal of (𝑍4,⊕,⊙). The neutrosophic ring 

⟨𝑍4 ∪ I⟩ = {0, 1, 2, 3, I, 2I, 3I, 1 + I, 1 + 2I, 1 + 3I, 2 + I, 2 + 2I, 2 + 3I, 3 + I, 3 + 2I, 3 + 3I}.  

⟨H ∪ I⟩ is a neutrosophic ideal of ⟨𝑍4 ∪ I⟩, where ⟨H ∪ I⟩ = {0, 2, 2I, 2 + 2I}, we note that, there is 

no neutrosophic ideal 𝑃 of  ⟨𝑍4 ∪ I⟩  contains ⟨H ∪ I⟩, implies that ⟨H ∪ I⟩ is a neutrosophic 

maximal ideal of  ⟨𝑍4 ∪ I⟩. 
 

Proposition 3.6 Let 𝑅  be any ring, 𝑆  is a maximal ideal of  𝑅, then  𝑃 = ⟨𝑆 ∪  𝐼⟩ is a neutrosophic 

maximal ideal of ⟨R ∪ I⟩. 
 

Definition 3.6 Let 𝑃  be neutrosophic ideal of ⟨𝑅 ∪  𝐼⟩.  If for any two neutrosophic ideals  𝐽, 𝑄 

of ⟨R ∪ I⟩ such that 𝐽𝑄 ⊆  𝑃  is either J ⊆ P or Q ⊆ P. Then 𝑃  is called a neutrosophic prime 

ideal. 

 

Definition 3.7 Let 𝑃  be neutrosophic ideal of ⟨R ∪ I⟩.  If for any 𝑥, 𝑦 ∈  ⟨𝑅 ∪  𝐼⟩, 𝑥𝑦 ∈  𝑃  is 

either 𝑥 ∈  𝑃  or  𝑦 ∈  𝑃 .  Then 𝑃  is called a neutrosophic prime ideal. 

 

Example 3.7 Consider (𝑍6,⊕,⊙) is ring, H = {0, 2, 4} is ideal of (𝑍6,⊕,⊙), ⟨𝑍6 ∪ 𝐼⟩ is a 

neutrosophic ring, where  

⟨𝑍6 ∪ 𝐼⟩ =

{
 
 

 
 

0, 1, 2, 3, 4, 5, 𝐼, 2𝐼, 3𝐼, 4𝐼, 5𝐼,
 1 +  𝐼, 1 +  2𝐼, 1 +  3𝐼, 1 +  4𝐼, 1 5𝐼,
2 +  𝐼, 2 +  2𝐼, 2 + 3𝐼, 2 + 4𝐼, 2 + 5𝐼,
3 + 𝐼, 3 + 2𝐼, 3 + 3𝐼, 3 + 4𝐼, 3 + 5𝐼,
 4 + 𝐼, 4 + 2𝐼, 4 + 3𝐼, 4 + 4𝐼, 4 + 5𝐼,
5 + 𝐼, 5 + 2𝐼, 5 + 3𝐼, 5 + 4𝐼, 5 + 5𝐼, }

 
 

 
 

, 

⟨𝐻 ∪ 𝐼⟩ is neutrosophic ideal of ⟨𝑍6 ∪ I⟩, where 

⟨𝐻 ∪ 𝐼⟩ = {
0, 2, 4, 2𝐼, 4𝐼,
2 +  2𝐼, 2 + 4𝐼,
 4 + 2𝐼, 4 + 4𝐼

}, and 

for any  𝑥, 𝑦 ∈  ⟨𝑍6 ∪ 𝐼⟩  such that  𝑥𝑦 ∈  ⟨𝐻 ∪  𝐼⟩  is either 𝑥 ∈  ⟨𝐻 ∪ 𝐼⟩  or  𝑦 ∈  ⟨𝐻 ∪ 𝐼⟩. This 

means that ⟨𝐻 ∪ 𝐼⟩  is neutrosophic prime ideal of ⟨𝑍6∪I⟩. 
 

Proposition 3.7 Let 𝑅 be any ring, 𝑆 is a prime ideal of  𝑅. Then  𝑃 = ⟨𝑆 ∪ 𝐼⟩  is a neutrosophic 

prime ideal of ⟨𝑅 ∪ 𝐼⟩. 
 

Theorem 3.2 Let ⟨R ∪ I⟩ be a neutrosophic ring, let 𝑃  be a subset of ⟨𝑅 ∪  𝐼⟩. Then 𝑃  is an ideal of 

⟨𝑅 ∪  𝐼⟩, if and only if: 

1. 0 ∈ 𝑃, 

2. 𝑥 −  𝑦 ∈  𝑃 for all  𝑥, 𝑦 ∈  𝑃. 
3. 𝑟𝑝, 𝑝𝑟 ∈ 𝑃  for all  𝑟 ∈ 𝑅, 𝑝 ∈ 𝑃. 
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Proof. Firstly. if  𝑃 is ideal of ⟨𝑅 ∪  𝐼⟩, since 𝑃  is ideal. Then  𝑃  is subring of ⟨𝑅 ∪  𝐼⟩ , so  0 ∈ 𝑃  

and for all  𝑥, 𝑦 ∈  𝑃   is   𝑥 −  𝑦, 𝑥𝑦 ∈  𝑃. Let 𝑟 ∈  𝑅 , 𝑝 ∈  𝑃 . Then  𝑟𝑝 , 𝑝𝑟  ∈  𝑃  (because  

𝑃 ideal). Secondly, we assume that all three conditions are satisfies, then from (3) it is clear that  𝑃  

is ideal of  ⟨𝑅 ∪  𝐼⟩. 
 

Proposition 3.8 Let  𝑃  and  𝐽  are neutrosophic ideals of a neutrosophic ring ⟨𝑅 ∪  𝐼⟩.  Then: 

1. 𝑃 +  𝐽  is a neutrosophic ideal of a neutrosophic ring  ⟨𝑅 ∪  𝐼⟩. 
2. 𝑃𝐽  is a neutrosophic ideal of a neutrosophic ring  ⟨𝑅 ∪  𝐼⟩. 
3. 𝑃 ∩  𝐽  is a neutrosophic ideal of a neutrosophic ring  ⟨𝑅 ∪  𝐼⟩. 

 

Proof.  

1. We define P + J as following 𝑃 + 𝐽 =  { 𝑢 =  𝑥 +  𝑦: 𝑥 ∈ 𝑃, 𝑦 ∈ 𝐽 },  so  𝑃 +  𝐽  ≠ ∅. 
Since 0 ∈  𝑃, 0 ∈  𝐽 ,  So  0 +  0 =  0 ∈  𝑃 +  𝐽 ,  also Let  𝑢, 𝑣 ∈  𝑃 + 𝐽 .  Then there are    𝑥1 =
𝑎1 + 𝑏1𝐼 , 𝑥2 = 𝑎2 + 𝑏2𝐼 ∈ 𝑃 and  𝑦1 = 𝑐1 + 𝑑1𝐼  , 𝑦2 = 𝑐2 + 𝑑2𝐼   ∈ 𝐽  , So 

𝑢 = 𝑥1 + 𝑦1  = (𝑎1 + 𝑏1𝐼 ) + (𝑐1 + 𝑑1𝐼) , and 𝑣 = 𝑥2 + 𝑦2 = ( 𝑎2 + 𝑏2𝐼) + ( 𝑐2 + 𝑑2𝐼) , then 

𝑢 − 𝑣 = ((𝑎1 + 𝑏1𝐼 ) +  (𝑐1 + 𝑑1𝐼)) − (( 𝑎2 + 𝑏2𝐼) + ( 𝑐2 + 𝑑2𝐼)) 

          = ((𝑎1 + 𝑏1𝐼 ) − ( 𝑎2 + 𝑏2𝐼) ) + ((𝑐1 + 𝑑1𝐼) − (𝑐2 + 𝑑2𝐼)). Note that, 

(𝑎1 + 𝑏1𝐼) − ( 𝑎2 + 𝑏2𝐼) ∈ 𝑃 (because 𝑃 is an ideal), also (𝑐1 + 𝑑1𝐼) − ( 𝑐2 + 𝑑2𝐼) ∈ 𝐽  (because  J   

ideal )  , then ( (𝑎1 + 𝑏1𝐼 ) + (𝑐1 + 𝑑1𝐼)  ) − (( 𝑎2 + 𝑏2𝐼) + ( 𝑐2 + 𝑑2𝐼)) ∈ 𝑃 + 𝐽, implies that  

𝑢 − 𝑣 ∈ 𝑃 + 𝐽. In addition, let  𝑟 = 𝑎 + 𝑏𝐼 ∈ ⟨𝑅 ∪ 𝐼⟩, 𝑢 ∈ 𝑃 + 𝐽 , then 

𝑟𝑢 = ( 𝑎 + 𝑏𝐼) ((𝑎1 + 𝑏1𝐼 ) + (𝑐1 + 𝑑1𝐼)) 

     = (( 𝑎 + 𝑏𝐼 ) (𝑎1 + 𝑏1𝐼)) + (( 𝑎 + 𝑏𝐼 )(𝑐1 + 𝑑1𝐼)), since (𝑎 + 𝑏𝐼) (𝑎1 + 𝑏1𝐼) ∈ 𝑃 (because 𝑃  

is an ideal), and ( 𝑎 + 𝑏𝐼 ) (𝑐1 + 𝑑1𝐼 ) ∈ 𝐽  (because  J  is an ideal) , then 

𝑟𝑢 = ( 𝑎 + 𝑏𝐼 ) ((𝑎1 + 𝑏1𝐼 ) +  (𝑐1 + 𝑑1𝐼)) ∈ 𝑃 + 𝐽, by similar way  

𝑢𝑟 = ((𝑎1 + 𝑏1𝐼) +  (𝑐1 + 𝑑1𝐼)) (𝑎 + 𝑏𝐼) ∈ 𝑃 + 𝐽. This means that  𝑃 +  𝐽  neutrosophic ideal of 

⟨𝑅 ∪  𝐼⟩.  
2. We define   𝑃𝐽   as following,  

𝑃 𝐽 = ∑ (𝑥𝑖𝑦𝑖) 
𝑛
𝑖=1    (where 𝑥𝑖 ∈ 𝑃 , 𝑦𝑖 ∈ 𝐽 , 1 ≤ 𝑖 ≤ 𝑛,   𝑛 ∈ ℕ ) 

        = {𝑥1𝑦1 + 𝑥2𝑦2 +⋯+ 𝑥𝑛𝑦𝑛: 𝑥𝑖 ∈ 𝑃[𝐼] , 𝑦𝑖 ∈ 𝐽[𝐼], 1 ≤ 𝑖 ≤ 𝑛,   𝑛 ∈ ℕ} 

        =

{
  
 

  
 
(𝑥1

′ + 𝑥1
′′𝐼)(𝑦1

′ + 𝑦1
′′𝐼)

+
(𝑥2

′ + 𝑥2
′′𝐼)(𝑦2

′ + 𝑦2
′′𝐼)

+
⋮
+

(𝑥𝑛
′ + 𝑥𝑛

′′𝐼)(𝑦𝑛
′ + 𝑦𝑛

′′𝐼)}
  
 

  
 

 ,  

        =

{
  
 

  
 
(𝑥1

′ + 𝑦1
′) + (𝑥1

′𝑦1
′′ + 𝑥1

′′𝑦1
′ + 𝑥1

′′𝑦1
′′)𝐼

+
(𝑥2

′ + 𝑦2
′ ) + (𝑥2

′𝑦2
′′ + 𝑥2

′′𝑦2
′ + 𝑥2

′′𝑦2
′′)𝐼

+
⋮
+

(𝑥𝑛
′ + 𝑦𝑛

′ ) + (𝑥𝑛
′ 𝑦𝑛

′′ + 𝑥𝑛
′′𝑦𝑛

′ + 𝑥𝑛
′′𝑦𝑛

′′)𝐼}
  
 

  
 

   

  

     = ∑ ((𝑥𝑖
′ + 𝑦𝑖

′) + (𝑥𝑖
′𝑦𝑖
′′ + 𝑥𝑖

′′𝑦𝑖
′ + 𝑥𝑖

′′𝑦𝑖
′′)𝐼)𝑛

𝑖=1 , (where : 𝑥𝑖
′, 𝑥𝑖

′′ ∈ 𝑃, 𝑦𝑖
′, 𝑦𝑖

′′ ∈ 𝐽, 1 ≤ 𝑖 ≤ 𝑛,   𝑛 ∈

ℕ) , then  Let  𝑝1, 𝑝2 ∈ 𝑃 𝐽, then we have 

𝑝1 = ∑ (𝑥𝑖𝑦𝑖) ,
𝑛
𝑖=1 where  𝑥𝑖 ∈ 𝑃 , 𝑦𝑖 ∈ 𝐽 , 1 ≤ 𝑖 ≤ 𝑛,   𝑛 ∈ ℕ , and 𝑝2 = ∑ (𝑧𝑗𝑤𝑗),

𝑛
𝑗=1  where 𝑧𝑗 ∈

𝑃  , 𝑤𝑗 ∈ 𝐽 , 1 ≤ 𝑗 ≤ 𝑛,   𝑛 ∈ ℕ. Then   

𝑝1 − 𝑝2 =∑(𝑥𝑖𝑦𝑖) −∑(𝑧𝑗𝑤𝑗)

𝑛

𝑗=1

𝑛

𝑖=1

 

               = (𝑥1𝑦1 + 𝑥2𝑦2 +⋯+ 𝑥𝑛𝑦𝑛) − (𝑧1𝑤1 + 𝑧2𝑤2 +⋯+ 𝑧𝑛𝑤𝑛)   
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     =

{
  
 

  
 
(𝑥1

′ + 𝑥1
′′𝐼)(𝑦1

′ + 𝑦1
′′𝐼)

+
(𝑥2

′ + 𝑥2
′′𝐼)(𝑦2

′ + 𝑦2
′′𝐼)

+
⋮
+

(𝑥𝑛
′ + 𝑥𝑛

′′𝐼)(𝑦𝑛
′ + 𝑦𝑛

′′𝐼)}
  
 

  
 

− 

{
  
 

  
 
(𝑧1
′ + 𝑧1

′′𝐼)(𝑤1
′ + 𝑤1

′′𝐼)
+

(𝑧2
′ + 𝑧2

′′𝐼)(𝑤2
′ + 𝑤2

′′𝐼)
+
⋮
+

(𝑧𝑛
′ + 𝑧𝑛

′′𝐼)(𝑤𝑛
′ + 𝑤𝑛

′′𝐼)}
  
 

  
 

,  

    =

{
  
 

  
 
(𝑥1

′ + 𝑦1
′) + (𝑥1

′𝑦1
′′ + 𝑥1

′′𝑦1
′ + 𝑥1

′′𝑦1
′′)𝐼

+
(𝑥2

′ + 𝑦2
′ ) + (𝑥2

′𝑦2
′′ + 𝑥2

′′𝑦2
′ + 𝑥2

′′𝑦2
′′)𝐼

+
⋮
+

(𝑥𝑛
′ + 𝑦𝑛

′ ) + (𝑥𝑛
′ 𝑦𝑛

′′ + 𝑥𝑛
′′𝑦𝑛

′ + 𝑥𝑛
′′𝑦𝑛

′′)𝐼}
  
 

  
 

−

{
  
 

  
 
(𝑧1
′ + 𝑤1

′) + (𝑧1
′𝑤1

′′ + 𝑧1
′′𝑤1

′ + 𝑧1
′′𝑤1

′′)𝐼
+

(𝑧2
′ + 𝑤2

′) + (𝑧2
′𝑤2

′′ + 𝑧2
′′𝑤2

′ + 𝑧2
′′𝑤2

′′)𝐼
+
⋮
+

(𝑧𝑛
′ +𝑤𝑛

′ ) + (𝑧𝑛
′𝑤𝑛

′′ + 𝑧𝑛
′′𝑤𝑛

′ + 𝑧𝑛
′′𝑤𝑛

′′)𝐼}
  
 

  
 

   

    =

{
 
 
 

 
 
 
((𝑥1

′ + 𝑦1
′) − (𝑧1

′ + 𝑤1
′)) + ((𝑥1

′𝑦1
′′ + 𝑥1

′′𝑦1
′ + 𝑥1

′′𝑦1
′′) − (𝑧1

′𝑤1
′′ + 𝑧1

′′𝑤1
′ + 𝑧1

′′𝑤1
′′))𝐼

+
((𝑥2

′ + 𝑦2
′ ) − (𝑧2

′ + 𝑤2
′)) + ((𝑥2

′𝑦2
′′ + 𝑥2

′′𝑦2
′ + 𝑥2

′′𝑦2
′′) − (𝑧2

′𝑤2
′′ + 𝑧2

′′𝑤2
′ + 𝑧2

′′𝑤2
′′))𝐼

+
⋮
+

((𝑥𝑛
′ + 𝑦𝑛

′ ) − (𝑧𝑛
′ +𝑤𝑛

′ )) + ((𝑥𝑛
′ 𝑦𝑛

′′ + 𝑥𝑛
′′𝑦𝑛

′ + 𝑥𝑛
′′𝑦𝑛

′′) − (𝑧𝑛
′𝑤𝑛

′′ + 𝑧𝑛
′′𝑤𝑛

′ + 𝑧𝑛
′′𝑤𝑛

′′))𝐼}
 
 
 

 
 
 

 

    =

{
 
 
 

 
 
 
((𝑥1

′ − 𝑧1
′) + (𝑦1

′ − 𝑤1
′)) + ((𝑥1

′𝑦1
′′ − 𝑧1

′𝑤1
′′) + (𝑥1

′′𝑦1
′ − 𝑧1

′′𝑤1
′) + (𝑥1

′′𝑦1
′′ − 𝑧1

′′𝑤1
′′))𝐼

+
((𝑥2

′−𝑧2
′ ) + (𝑦2

′ − 𝑤2
′)) + ((𝑥2

′𝑦2
′′ − 𝑧2

′𝑤2
′′) + (𝑥2

′′𝑦2
′ − 𝑧2

′′𝑤2
′) + (𝑥2

′′𝑦2
′′ − 𝑧2

′′𝑤2
′′))𝐼

+
⋮
+

((𝑥𝑛
′ − 𝑧𝑛

′ ) + (𝑦𝑛
′ −𝑤𝑛

′ )) + ((𝑥𝑛
′ 𝑦𝑛

′′ − 𝑧𝑛
′𝑤𝑛

′′) + (𝑥𝑛
′′𝑦𝑛

′ − 𝑧𝑛
′′𝑤𝑛

′ ) + (𝑥𝑛
′′𝑦𝑛

′′ − 𝑧𝑛
′′𝑤𝑛

′′))𝐼}
 
 
 

 
 
 

 

 

 

=

{
 
 
 
 
 

 
 
 
 
 ∑(𝑥𝑖

′ − 𝑧𝑖
′)

𝑛

𝑖=1

+

∑(𝑦𝑖
′ −𝑤𝑖

′)

𝑛

𝑗=1

+

∑ ((𝑥𝑖
′𝑦𝑗
′′ − 𝑧𝑖

′𝑤𝑗
′′) + (𝑥𝑖

′′𝑦𝑗
′ − 𝑧𝑖

′′𝑤𝑗
′) + (𝑥𝑖

′′𝑦𝑗
′′ − 𝑧𝑖

′′𝑤𝑗
′′)𝐼)  ∈ 𝑃 𝐽.

𝑛

𝑖,𝑗=1 }
 
 
 
 
 

 
 
 
 
 

 

 

  If  𝑝 = ∑ (𝑥𝑖𝑦𝑖),
𝑛
𝑖=1  where  𝑥𝑖 ∈ 𝑃  , 𝑦𝑖 ∈ 𝐽 , 1 ≤ 𝑖 ≤ 𝑛,   𝑛 ∈ ℕ and  𝑟 ∈ 〈𝑅 ∪ 𝐼〉 . Then 

  𝑟𝑝 = 𝑟∑ (𝑥𝑖𝑦𝑖)
𝑛
𝑖=1 = 𝑟(𝑥1𝑦1 + 𝑥2𝑦2 +⋯+ 𝑥𝑛𝑦𝑛) 

                  = 𝑟

{
  
 

  
 
(𝑥1

′ + 𝑥1
′′𝐼)(𝑦1

′ + 𝑦1
′′𝐼)

+
(𝑥2

′ + 𝑥2
′′𝐼)(𝑦2

′ + 𝑦2
′′𝐼)

+
⋮
+

(𝑥𝑛
′ + 𝑥𝑛

′′𝐼)(𝑦𝑛
′ + 𝑦𝑛

′′𝐼)}
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               = 𝑟

{
  
 

  
 
(𝑥1

′ + 𝑦1
′) + (𝑥1

′𝑦1
′′ + 𝑥1

′′𝑦1
′ + 𝑥1

′′𝑦1
′′)𝐼

+
(𝑥2

′ + 𝑦2
′ ) + (𝑥2

′𝑦2
′′ + 𝑥2

′′𝑦2
′ + 𝑥2

′′𝑦2
′′)𝐼

+
⋮
+

(𝑥𝑛
′ + 𝑦𝑛

′ ) + (𝑥𝑛
′ 𝑦𝑛

′′ + 𝑥𝑛
′′𝑦𝑛

′ + 𝑥𝑛
′′𝑦𝑛

′′)𝐼}
  
 

  
 

 

                =

{
  
 

  
 
(𝑟𝑥1

′ + 𝑟𝑦1
′) + (𝑟𝑥1

′𝑦1
′′ + 𝑟𝑥1

′′𝑦1
′ + 𝑟𝑥1

′′𝑦1
′′)𝐼

+
(𝑟𝑥2

′ + 𝑟𝑦2
′ ) + (𝑟𝑥2

′𝑦2
′′ + 𝑟𝑥2

′′𝑦2
′ + 𝑟𝑥2

′′𝑦2
′′)𝐼

+
⋮
+

(𝑟𝑥𝑛
′ + 𝑟𝑦𝑛

′ ) + (𝑟𝑥𝑛
′ 𝑦𝑛

′′ + 𝑟𝑥𝑛
′′𝑦𝑛

′ + 𝑟𝑥𝑛
′′𝑦𝑛

′′)𝐼}
  
 

  
 

 

 

       = ∑ ((𝑟𝑥𝑖
′ + 𝑟𝑦𝑖

′) + (𝑟𝑥𝑖
′𝑦𝑖
′′ + 𝑟𝑥𝑖

′′𝑦𝑖
′ + 𝑟𝑥𝑖

′′𝑦𝑖
′′)𝐼)𝑛

𝑖=1 , where 

 𝑥𝑖
′, 𝑥𝑖

′′ ∈ 𝑃, 𝑦𝑖
′, 𝑦𝑖

′′ ∈ 𝐽, 1 ≤ 𝑖 ≤ 𝑛, 𝑛 ∈ ℕ and indeterminacy 𝐼. Hence  𝑟𝑝 ∈ 𝑃 𝐽. By the similar 

method  𝑝𝑟 ∈ 𝑃𝐽 . This means that  𝑃 𝐽  is a neutrosophic ideal of   〈𝑅 ∪ 𝐼〉. 

3. we define  𝑃 ∩ 𝐽 as following 𝑃 ∩ 𝐽 = { 𝑥 = (𝑎 + 𝑏𝐼) ∶    𝑥 ∈ 𝑃 , 𝑥 ∈ 𝐽 }, so, 0 ∈ 𝑃 ∩ 𝐽.  
Let  (𝑎1 + 𝑏1𝐼), (𝑎2 + 𝑏2𝐼) ∈ 𝑃 ∩ 𝐽, then 

(𝑎1 + 𝑏1𝐼) , (𝑎2 + 𝑏2𝐼) ∈ 𝑃 , (𝑎1 + 𝑏1𝐼), 𝑎𝑛𝑑  (𝑎1 + 𝑏1𝐼)  , (𝑎2 + 𝑏2𝐼)   ∈ 𝐽. So  
(𝑎1 + 𝑏1𝐼) − (𝑎2 + 𝑏2𝐼) ∈ 𝑃  , and (𝑎1 + 𝑏1𝐼) − (𝑎2 + 𝑏2𝐼) ∈ 𝐽  , then 

 (𝑎1 + 𝑏1𝐼) − (𝑎2 + 𝑏2𝐼) ∈ 𝑃 ∩ 𝐽.  Let   (𝑎 + 𝑏𝐼) ∈ ⟨𝑅 ∪  𝐼⟩, (𝑎1 + 𝑏1𝐼) ∈ 𝑃 ∩ 𝐽 , then 

(𝑎 + 𝑏𝐼)(𝑎1 + 𝑏1𝐼) ∈ 𝑃 ∩ 𝐽  (because  (𝑎 + 𝑏𝐼)(𝑎1 + 𝑏1𝐼) ∈ 𝑃 , (𝑎 + 𝑏𝐼)(𝑎1 + 𝑏1𝐼) ∈ 𝐽 ) ,and 

(𝑎1 + 𝑏1𝐼)(𝑎 + 𝑏𝐼) ∈ 𝑃 ∩ 𝐽.  (because  (𝑎1 + 𝑏1𝐼)(𝑎 + 𝑏𝐼) ∈ 𝑃 , (𝑎1 + 𝑏1𝐼)(𝑎 + 𝑏𝐼) ∈ 𝐽), 
Hence  𝑃 ∩ 𝐽  is  a neutrosophic ideal of  ⟨𝑅 ∪ 𝐼⟩.             
 

Example 3.8 Let ⟨𝑀2×2(R) ∪ I⟩ be a neutrosophic matrix ring of real numbers with addition, 

multiplication of matrix, let  𝑀  be a neutrosophic ring has the form: 

 

𝑀 = {[
𝑥 𝑦
0 𝑧

] ∶ 𝑥 , 𝑦 , 𝑧 ∈  ⟨𝑅 ∪  𝐼⟩ }. If  𝑃 = {[
𝑎 + 𝑏𝐼 𝑐 + 𝑑𝐼
0 0

] ∶ 𝑎, 𝑏, 𝑐, 𝑑  are  real  numbers}   

and 𝐽 = {[
0 𝑒 + 𝑓𝐼
0 ℎ + 𝑔𝐼

] ∶ 𝑒 , 𝑓, ℎ , 𝑔   are real numbers} are two neutrosophic ideals of 𝑀.Then  for 

all   𝑝 = [
𝑎 + 𝑏𝐼 𝑐 + 𝑑𝐼
0 0

] ∈ 𝑃 and 𝑗 = [
0 𝑒 + 𝑓𝐼
0 ℎ + 𝑔𝐼

] ∈ 𝐽, we get,   

𝑝 + 𝑗 = [
𝑎 + 𝑏𝐼 𝑐 + 𝑑𝐼
0 0

] + [
0 𝑒 + 𝑓𝐼
0 ℎ + 𝑔𝐼

] 

                                                        = {[
𝑎 + 𝑏𝐼 𝑘 + 𝑟𝐼
0 ℎ + 𝑔𝐼

] ∶   𝑎 , 𝑏 , 𝑘 , 𝑟 , ℎ , 𝑔  are real numbers}, 

hence 𝑃 + 𝐽 is a neutrosophic ideal of  𝑀. Furthermore,  

𝑃 ∩ 𝐽 =  {[
0 𝑘 + 𝑟𝐼
0 0

] : 𝑘 , 𝑟 are real numbers}, it is clear that 𝑃 ∩ 𝐽 is a neutrosophic subring, and 

for any 𝑥 ∈ 𝑃 ∩ 𝐽 , 𝑚 ∈ 𝑀 we have, 𝑥𝑚 =  {[
0 𝑠 + 𝑡𝐼
0 0

] ∶  𝑠 , 𝑡   are real numbers } and 

𝑥𝑚 =  {[
0 𝑛 + 𝑙𝐼
0 0

] ∶ 𝑛 , 𝑙   are real numbers}, therefore 𝑃 ∩ 𝐽 is a neutrosophic ideal of  𝑀.  

 

Definition 3.8 Let ⟨𝑅 ∪ 𝐼⟩ be a neutrosophic ring, 𝑃 is a pseudo neutrosophic subring of  ⟨𝑅 ∪ 𝐼⟩. 
If for all  𝑝 ∈  𝑃  and 𝑟 ∈ ⟨𝑅 ∪ 𝐼⟩  are  𝑟𝑝  and  𝑝𝑟 ∈  𝑃 . Then  𝑃  is called a pseudo neutrosophic 

ideal of  ⟨𝑅 ∪  𝐼⟩.  
 

Example 3.9 In a neutrosophic ring  (⟨𝑍2  ∪  𝐼⟩ , ⨁2 , ⨀2)= {0, 1, 𝐼, 1 +  𝐼}. 𝑃  =  {0, 𝐼}  is  a 

pseudo neutrosophic subring of  ⟨𝑍2  ∪  𝐼⟩  , to construct the neutrosophic algebra structure (NAS):   

(𝑃 ,⨁2) by the visualizing table as shown in table.3.1 , and,  to construct the neutrosophic algebra 

structure (NAS): (𝑃,⨂2)  by the visualizing table as shown in table.3.2  respectively,         
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Table 3.1 for (𝑃 ,⨁2). 

 

 

 

 

Table 3.2 for (𝑃,⨂2) 

                                        

 

                              

Also, 1  ⨀2 0 = 0  ∈ 𝑃  , 1 ⨀2 𝐼 = 𝐼 ∈ 𝑃,  and (1 + 𝐼) ⨀2 0 = 0 ∈ 𝑃 ,   (1 + 𝐼) ⨀2 𝐼 = 0 ∈ 𝑃,  
𝑃  is a pseudo neutrosophic ideal of   ⟨𝑍2  ∪  𝐼⟩ . 
 

Example 3.10 Let (𝑇, +,•) be a pseudo neutrosophic ring, where 

𝑇 = {⋯ ,−4𝐼, −3𝐼, −2𝐼, −𝐼, 0, 𝐼, 2𝐼, 3𝐼, 4𝐼,⋯ }. 
 Then  𝑃 = {⋯ , 6𝐼, − 4𝐼, − 2𝐼, 0, 2𝐼, 4𝐼, 6𝐼,⋯ }  is pseudo neutrosophic ideal of 𝑇. 

 

Example 3.11 Let (𝑇, +,•) be a pseudo neutrosophic ring, where  

𝑇 = {⋯ ,−8𝐼, −6𝐼, −4𝐼, −2𝐼, 0, 2𝐼, 4𝐼, 6𝐼, 8𝐼,⋯ }. 
Then 𝑃 = {⋯ ,− 16𝐼, −12𝐼, −8𝐼, −4𝐼, 0, 4𝐼, 8𝐼, 12𝐼, 16𝐼,⋯ } is a pseudo neutrosophic ideal of  𝑇.  

 

Definition 3.9 Let 𝑃  be a pseudo neutrosophic ideal of ⟨𝑅 ∪  𝐼⟩,  if  𝑃  is generated by an element 

𝑟 = 𝑎𝐼 ∈ ⟨𝑅 ∪ 𝐼⟩, 𝑎 ≠  0 . Then  𝑃  is called a pseudo neutrosophic principal ideal, denoted by (r). 

 

Example 3.12 Let (𝑇, +,•) be a pseudo neutrosophic ring, where 

𝑇 = {⋯ ,−4𝐼, −3𝐼, −2𝐼, −𝐼, 0, 𝐼, 2𝐼, 3𝐼, 4𝐼,⋯ }. 
Then 𝑃 =  {⋯ ,−6𝐼, −4𝐼, −2𝐼, 0, 2𝐼, 4𝐼, 6𝐼,⋯ } is a pseudo neutrosophic ideal generated by element  

2𝐼, so 𝑃  is a pseudo neutrosophic principal ideal of 𝑇. 

 

Example 3.13 Let (𝑇, +,•) be a pseudo neutrosophic ring, where  

𝑇 = {⋯ ,−8𝐼, −6𝐼, −4𝐼, −2𝐼, 0, 2𝐼, 4𝐼, 6𝐼, 8𝐼,⋯ }. 
Then 𝑃 = {⋯ ,− 16𝐼, −12𝐼, −8𝐼, −4𝐼, 0, 4𝐼, 8𝐼, 12𝐼, 16𝐼,⋯ } is a pseudo neutrosophic ideal 

generated by element  2𝐼, so 𝑃  is a pseudo neutrosophic principal ideal of  𝑇. 
 

Definition 3.10 Let 𝑃 be pseudo neutrosophic ideal of ⟨𝑅 ∪ 𝐼⟩. If for any pseudo neutrosophic 

ideal J of  ⟨𝑅 ∪ 𝐼⟩, is either 𝐽 ⊆  𝑃   or  𝐽 =  𝑃 , then 𝑃 is called a pseudo neutrosophic maximal 

ideal. 

 

Example 3.14 In example 4.3 𝑃 is a pseudo neutrosophic maximal ideal of  𝑇. 
 

Definition 3.11 Let 𝑃  be a pseudo neutrosophic ideal of  ⟨𝑅 ∪ 𝐼⟩. If for any two pseudos' 

 neutrosophic ideals 𝐽, 𝑄 of  ⟨𝑅 ∪ 𝐼⟩, 𝐽𝑄 ⊆ 𝑃  is either 𝐽 ⊆  𝑃  or  𝑄 ⊆  𝑃. Then  𝑃  is called a 

pseudo neutrosophic prime ideal. 

 

Example 3.15 Let (𝑇, +,•) be a pseudo neutrosophic ring, where 

𝑇 = {⋯ ,−4𝐼, −3𝐼, −2𝐼, −𝐼, 0, 𝐼, 2𝐼, 3𝐼, 4𝐼,⋯ }. 
Then 𝑃 =  {⋯ ,−6𝐼, −4𝐼, −2𝐼, 0, 2𝐼, 4𝐼, 6𝐼,⋯ } is a pseudo neutrosophic prime ideal of  𝑇. 
 

 

4. Neutrosophic Quotient Rings and Pseudo Neutrosophic Quotient Rings 

 

 

⨁2 
 

0 I 

 0 0 I 

I I 0 

 ⨂2 
 

0 I 

0 0 0 

I 0 I 
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In this section, we introduce a neutrosophic quotient ring and pseudo neutrosophic with some 

examples.   

 

Definition 4.1 Let ⟨𝑅 ∪  𝐼⟩ be a neutrosophic ring, let  𝑃  be a neutrosophic ideal of ⟨𝑅 ∪ 𝐼⟩. The 

neutrosophic quotient ring is defined to be the following:  

⟨𝑅 ∪  𝐼⟩/𝑃  =  {𝑟 +  𝑃 ∶  𝑟 ∈  ⟨𝑅 ∪  𝐼⟩}, such that for all   𝑟1 + 𝑃, 𝑟2 + 𝑃 ∈ ⟨𝑅 ∪  𝐼⟩/𝑃   is  

(𝑟1 + 𝑃) + (  𝑟2 + 𝑃)  = (𝑟1 + 𝑟2) + 𝑃, and (𝑟1 + 𝑃 ) ( 𝑟2 + 𝑃) =   (𝑟1𝑟2) + 𝑃.  .  

 

Example 4.1 In ring (𝑍4 , ⨁4 , ⨂4) = {0, 1, 2, 3}, we have 𝐻 = {0, 2} is ideal of 𝑍4 and 

𝑃 =  ⟨𝐻 ∪ 𝐼⟩  =  {0, 2, 2𝐼, 2 + 2𝐼}  is neutrosophic ideal of ⟨𝑍4 ∪ 𝐼⟩, where  

 

⟨𝑍4 ∪ 𝐼⟩ = {

0, 1, 2, 3, 𝐼, 2𝐼, 3𝐼,
1 +  𝐼, 1 +  2𝐼, 1 +  3𝐼,
2 +  𝐼, 2 +  2𝐼, 2 +  3𝐼,
3 +  𝐼, 3 +  2𝐼, 3 +  3𝐼,

}. We define neutrosophic quotient ring on 𝑃  as following: 

 

⟨𝑍4  ∪ 𝐼⟩/⟨𝐻 ∪ 𝐼⟩ = ⟨𝑍4  ∪ 𝐼 ⟩ / 𝑃 =

{
 
 

 
 

0 + 𝑃, 1 + 𝑃, 2 + 𝑃, 3 + 𝑃,
𝐼 + 𝑃, 2𝐼 + 𝑃, 3𝐼 + 𝑃,

(1 + 𝐼) + 𝑃, (1 + 2𝐼) + 𝑃, (1 + 3𝐼) + 𝑃,
(2 + 𝐼) + 𝑃, (2 + 2𝐼) + 𝑃, (3 + 3𝐼) + 𝑃,
(3 + 𝐼) + 𝑃, (3 + 2𝐼) + 𝑃, (3 + 3𝐼) + 𝑃,}

 
 

 
 

. Note that 

 

0 + 𝑃 =  2 + 𝑃 = 2𝐼 + 𝑃 = (2 + 2𝐼) + 𝑃 = 𝑃   (because  0, 2 ,2𝐼, (2 + 2𝐼) ∈ 𝑃 ), so 

⟨𝑍4 ∪ 𝐼⟩/ 𝑃 = {

𝑃, 1 +  𝑃, 3 +  𝑃, 𝐼 +  𝑃, 3𝐼 +  𝑃,
 (1 +  𝐼) + 𝑃, (1 +  2𝐼) + 𝑃, (1 +  3𝐼) +  𝑃,

 (2 +  𝐼)  +  𝑃, (2 +  3𝐼)  + 𝑃, (3 +  𝐼)  +  𝑃,

(3 +  𝐼)  +  𝑃, (3 +  2𝐼)  +  𝑃, (3 +  3𝐼)  +  𝑃

},  and the zero element is  𝑃, to  

 

construct then the neutrosophic algebra structure (NAS): (〈𝑍4 ∪ 𝐼〉/𝑃 ,⨁4) by the visualizing table 

as shown in Table.4.1.   

 

Table 4.1 for  (〈𝑍4 ∪ 𝐼〉/𝑃 ,⨁4) 

 

⨁4 
 

𝑃 1 + 𝑃 3 + 𝑃 𝐼 + 𝑃 
3𝐼
+ 𝑃 

(1+I_) 
+P

 
(1+2I) 

+P
 

(1+3I) 
+P 

(2+I) 
+P 

(2+3I) 
+P 

(3+I) 
+P 

(3+2I) 
+P 

(3+3I) 
+P 

𝑃 P 1+P 3+P I+P 3I+P 
(1+I_) 

+P 

(1+2I) 

+P 

(1+3I) 

+P 

(2+I) 

+P 

(2+3I) 

+P 

(3+I) 

+P 

(3+2I) 

+P 

(3+3I) 

+P 

1 + 𝑃 1+P 2+P P 
(1+I) 
+P 

(1+3I) 
+P 

(2+I) 
+P 

(2+2I) 
+P 

(2+3I) 
+P 

(3+I) 
+P 

(3+3I) 
+P 

I+P 2I+P 3I+P 

3 + 𝑃 3+P P 2+P 
(3+I) 

+P 

(3+3I) 

+P 
I+P 2I+P 3I+P 

(1+I) 

+P 

(1+3I) 

+P 

(2+I) 

+P 
2I+P 

(2+3I) 

+P 

𝐼 + 𝑃 I+P 
(1+I) 
+P 

(3+I) 
+P 

2I+P P 
(1+2I) 

+P 
(1+3I) 

+P 
1+P 

(2+2I) 
+P 

2+P 
(3+2I) 

+P 
(3+3I) 

+P 
3+P 

3𝐼
+ 𝑃 

3I+P 
(1+3I) 

+P 
(3+3I) 

+P 
P 2I+P 1+P 

(1+I) 
+P 

(1+2I) 
+P 

2+P 
(2+2I) 

+P 
3+P 

(3+I) 
+P 

(3+2I) 
+P 

(1+I) 
+P

 
(1+I) 
+P 

(2+I) 
+P 

I+P 
(1+2I) 

+P 
1+P 

(2+2I) 
+P 

(2+3I) 
+P 

2+P 
(3+2I) 

+P 
3+P 2I+P 3I+P P 

(1+2I) 

+P 

(1+2I) 

+P 

(2+2I) 

+P 
2I+P 

(1+3I) 

+P 

(1+I) 

+P 

(2+3I) 

+P 
2+P 

(2+I) 

+P 

(3+3I) 

+P 

(3+I) 

+P 
3I+P P I+P 

(1+3I) 
+P 

(1+3I) 
+P 

(2+3I) 
+P 

2I+P 1+P 
(1+2I) 

+P 
2+P 

(2+I) 
+P 

(2+2I) 
+P 

3+P 
(3+2I) 

+P 
P I+P 2I+P 

(2+I) 

+P 

(2+I) 

+    P 

(3+I) 

+P 

(1+I) 

+P 

(2+2I) 

+P 
2+P 

(3+2I)

+P 

(3+3I)

+P 
3+P 2I+P P 

(1+2I) 

+P 

(1+3I) 

+P 
1+P 

(2+3I)
+P 

(2+3I)
+P 

(3+3I)
+P 

(1+3I)
+P 

2+P 
(2+2I)

+P 
3+P 

(3+I)+
P 

(3+2I)
+P 

P 2I+P 1+P 
(1+I) 
+P 

(1+2I)
+P 

(3+I)+

P 

(3+I)+

P 
I+P 

(2+I)+

P 

(3+2I)

+P 
3+P 2I+P 3I+P P 

(1+I)+

P 
1+P 

(2+2I)

+P 

(2+3I)

+P 
2+P 

(3+2I)
+P 

(3+2I)
+P 

2I+P 
(2+2I)

+P 
(3+3I)

+P 
(3+I)+

P 
3I+P P I+P 

(1+3I)
+P 

(1+I)+
P 

(2+3I)
+P 

2+P 
(2+I)+

P 

(3+3I)

+P 

(3+3I)

+P 
3I+P 

(2+3I)

+P 
3+P 

(3+2I)

+P 
P I+P 2I+P 1+P 

(1+2I)

+P 
2+P 

(2+I)+

P 

(2+2I

+P 
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                                                                 Table 4.2 of inverse element.                              

 

g 

 

P 1+P 3+P I+P 3I+P (1+I)+P (1+2I)+P (1+3I)+P (2+I)+P (2+3I)+P (3+I)+P (3+2I)+P (3+3I)+P 

-g P 3+P 1+P 3I+P I+P (31+3I)+P (3+2I)+P (3+I)+P (2+3I)+P (2+I)+P (1+3I)+P (1+2I)+P (1+I)+P 

  

 

And, to construct then the neutrosophic algebra structure (NAS) (〈𝑍4 ∪ 𝐼〉/𝑃 ,⨂4) by the visualizing 

table as shown in Table.4.3  

                                                            Table 4.3 

 

⨂4 
 

1+P 3+P I+P 
3I+

P 
(1+I)+P 

(1+2I)+

P 

(1+3I)+

P 
(2+I)+P 

(2+3I)+

P 
(3+I)+P 

(3+2I)+

P 

(3+3I)+

P 

1+P 1+P 3+P I+P 
3I+

P 
(1+I)+P 

(1+2I)+

P 

(1+3I)+

P 
(2+I)+P 

(2+3I)+

P 
(3+I)+P 

(3+2I)+

P 

(3+3I)+

P 

3+P 3+P 1+P 
3I+

P 
I+P 

(3+3I)+

P 

(3+2I)+

P 
(3+I)+P 

(2+3I)+

P 
(2+I)+P 

(1+3I)+

P 

(1+2I)+

P 
(1+I)+P 

I+P I+P 3I+P I+P 
3I+
P 

2I+P 3I+P P 3I+P I+P P I+P 2I+P 

3I+P 3I+P I+P 
3I+

P 
I+P I+P 3I+P P I+P 3I+P P 3I+P 2+P 

(1+I)+P (1+I)+P 
(3+3I)+

P 
2I+
P 

2I+
P 

(1+3I)+
P 

(1+I)+P 
(1+3I)+

P 
2+P 2+P (3+I)+P 

(3+3I)+
P 

(3+I)+P 

(1+2I)+

P 

(1+2I)+

P 

(3+2I)+

P 

3I+

P 

3I+

P 
(1+I)+P 1+P 

(1+3I)+

P 

(2+3I)+

P 
(2+I)+P (3+I)+P (3+3I)P 

(3+3I)+

P 

(1+3I)+
P 

(1+3I)+
P 

(3+I)+P P P 
(1+3I)+

P 
(1+3I)+

P 
(1+3I)+

P 
(2+2I)+

P 
(2+2I)+

P 
(3+I)+P (3+I)+P (3+I)+P 

(2+I)+P (2+I)+P 
(2+3I)+

P 

3I+

P 
I+P 2+P 

(2+3I)+

P 

(2+2I)+

P 
I+P 3I+P 

(2+2I)+

P 
(2+I)+P 2+P 

(2+3I)+
P 

(2+3I)+
P 

(2+I)+P I+P 
3I+
P 

2+P (2+I)+P 
(2+2I)+

P 
3I+P I+P 

(2+2I)+
P 

(2+I)+P 2+P 

(3+I)+P (3+I)+P 
(1+3I)+

P 
P P (3+I)+P (3+I)+P (3+I)+P 

(2+2I)+

P 

(2+2I)+

P 

(1+3I)+

P 

(1+3I)+

P 

(1+3I)+

P 

(3+2I)+
P 

(3+2I)+
P 

(1+2I)+
P 

I+P 
3I+
P 

(3+3I)+
P 

3+P (3+I)+P (2+I)+P 
(2+3I)+

P 
(1+3I)+

P 
1+P (1+I)+P 

(3+3I)+

P 

(3+3I)+

P 
2I+P 

2I+

P 

2I+

P 
(3+I)+P 

(3+3I)+

P 
(3+I)+P 2+P 2+P 

(1+3I)+

P 
(1+I)+P 

(1+3I)+

P 

 

 

Example 4.2 From example 2.2.1 ⟨𝑅 ∪  𝐼⟩   =   ⟨𝑍 ∪  𝐼⟩  and 𝑃  =  ⟨2𝑍 ∪  𝐼⟩. Then: 

⟨𝑅 ∪  𝐼⟩/𝑃 =  ⟨𝑍 ∪  𝐼⟩/⟨2𝑍 ∪  𝐼⟩  =  {𝑟 + ⟨2𝑍 ∪  𝐼⟩ ∶  𝑟 ∈  ⟨𝑍 ∪  𝐼⟩}. 
 

Example 4.3 Consider a neutrosophic ring  

 

⟨𝑍6 ∪ 𝐼⟩ =

{
 
 

 
 

0, 1, 2, 3, 4, 5, 𝐼, 2𝐼, 3𝐼, 4𝐼, 5𝐼,
, 1 + 𝐼, 1 + 2𝐼, 1 + 3𝐼, 1 + 4𝐼, 1 + 5𝐼,
2 + 𝐼, 2 + 2𝐼, 2 + 3𝐼, 2 + 4𝐼, 2 + 5𝐼,
3 + 𝐼, 3 + 2𝐼, 3 + 3𝐼, 3 + 4𝐼, 3 + 5𝐼,
4 + 𝐼, 4 + 2𝐼, 4 + 3𝐼, 4 + 4𝐼, 4 + 5𝐼,
5 + 𝐼, 5 + 2𝐼, 5 + 3𝐼, 5 + 4𝐼, 5 + 5𝐼 }

 
 

 
 

, and  

 

𝑃  =  {0, 2, 4, 2𝐼, 4𝐼, 2 +  2𝐼, 2 +  4𝐼, 4 +  2𝐼, 4 +  4𝐼} is a neutrosophic ideal of ⟨𝑍6  ∪ 𝐼 ⟩, then 

 

⟨𝑍6 ∪ 𝐼⟩/𝑃 =

{
 
 
 

  
 

0 + 𝑃, 1 + 𝑃, 2 + 𝑃, 3 + 𝑃, 4 + 𝑃, 5 + 𝑃,
 𝐼 + 𝑃, 2𝐼 + 𝑃, 3𝐼 + 𝑃, 4𝐼 + 𝑃, 5𝐼 + 𝑃,

(1 + 𝐼) + 𝑃, (1 + 2𝐼) + 𝑃, (1 + 3𝐼) + 𝑃, (1 + 4𝐼) + 𝑃, (1 + 5𝐼) + 𝑃,

(2 + 𝐼) + 𝑃, (2 + 2𝐼) + 𝑃, (2 + 3𝐼) + 𝑃, (2 + 4𝐼) + 𝑃, (2 + 5𝐼) + 𝑃,
(3 + 𝐼) + 𝑃, (3 + 2𝐼) + 𝑃, (3 + 3𝐼) + 𝑃, (3 + 4𝐼) + 𝑃, (3 + 5𝐼) + 𝑃,

(4 + 𝐼) + 𝑃, (4 + 2𝐼) + 𝑃, (4 + 3𝐼) + 𝑃, (4 + 4𝐼) + 𝑃, (4 + 5𝐼) + 𝑃,

(5 + 𝐼) + 𝑃, (5 + 2𝐼) + 𝑃, (5 + 3𝐼) + 𝑃, (5 + 4𝐼) + 𝑃, (5 + 5𝐼) + 𝑃,}
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                     =

{
 
 
 

  
 

𝑃, 1 + 𝑃, 3 + 𝑃, 5 + 𝑃,
 𝐼 + 𝑃, 3𝐼 + 𝑃, 5𝐼 + 𝑃,

(1 + 𝐼) + 𝑃, (1 + 2𝐼) + 𝑃, (1 + 3𝐼) + 𝑃, (1 + 4𝐼) + 𝑃, (1 + 5𝐼) + 𝑃,

(2 + 𝐼) + 𝑃, (2 + 3𝐼) + 𝑃, (2 + 5𝐼) + 𝑃,
(3 + 𝐼) + 𝑃, (3 + 2𝐼) + 𝑃, (3 + 3𝐼) + 𝑃, (3 + 4𝐼) + 𝑃, (3 + 5𝐼) + 𝑃,

(4 + 𝐼) + 𝑃, (4 + 3𝐼) + 𝑃, (4 + 5𝐼) + 𝑃,

(5 + 𝐼) + 𝑃, (5 + 2𝐼) + 𝑃, (5 + 3𝐼) + 𝑃, (5 + 4𝐼) + 𝑃, (5 + 5𝐼) + 𝑃,}
 
 
 

  
 

 

 

is a neutrosophic quotient ring. Also 𝑃 = {0, 3, 3𝐼, 3 + 3𝐼} is a neutrosophic ideal of ⟨𝑍6 ∪ 𝐼 ⟩. So 

 

 

 

 

⟨𝑍6 ∪ 𝐼⟩/ 𝑃 =

{
 
 

 
 

0 + 𝑃, 1 + 𝑃, 2 + 𝑃, 3 + 𝑃, 4 + 𝑃, 5 + 𝑃,
 𝐼 + 𝑃, 2𝐼 + 𝑃, 3𝐼 + 𝑃, 4𝐼 + 𝑃, 5𝐼 + 𝑃,

(1 + 𝐼) + 𝑃, (1 + 2𝐼) + 𝑃, (1 + 3𝐼) + 𝑃, (1 + 4𝐼) + 𝑃, (1 + 5𝐼) + 𝑃
(2 + 𝐼) + 𝑃, (2 + 2𝐼) + 𝑃, (2 + 3𝐼) + 𝑃, (2 + 4𝐼) + 𝑃, (2 + 5𝐼) + 𝑃

(3 + 𝐼) + 𝑃, (3 + 2𝐼) + 𝑃, (3 + 3𝐼) + 𝑃, (3 + 4𝐼) + 𝑃, (3 + 5𝐼) + 𝑃

 (5 + 𝐼) + 𝑃, (5 + 2𝐼) + 𝑃, (5 + 3𝐼) + 𝑃, (5 + 4𝐼) + 𝑃, (5 + 5𝐼) + 𝑃}
 
 

 
 

 

 

 

=

{
 
 
 

  
 

𝑃, 1 +  𝑃, 2 +  𝑃, 4 +  𝑃, 5 +  𝑃,
 𝐼 +  𝑃, 2𝐼 +  𝑃, 4𝐼 +  𝑃, 5𝐼 +  𝑃,

(1 +  𝐼)  +  𝑃, (1 +  2𝐼)  +  𝑃, (1 +  3𝐼)  + 𝑃, (1 +  4𝐼)  +  𝑃, (1 +  5𝐼)  +  𝑃,

(2 +  𝐼)  +  𝑃, (2 +  2𝐼)  +  𝑃, (2 +  3𝐼)  + 𝑃, (2 +  4𝐼)  +  𝑃, (2 +  5𝐼)  +  𝑃,
(3 +  𝐼)  +  𝑃, (3 +  2𝐼)  +  𝑃, (2 +  4𝐼)  + 𝑃, (3 +  5𝐼)  +  𝑃,

(4 + 𝐼) + 𝑃, (4 + 2𝐼) + 𝑃, (4 + 3𝐼) + 𝑃, (4 + 4𝐼) +  𝑃, (4 +  5𝐼) + 𝑃,
(4 + 𝐼) + 𝑃, (4 + 2𝐼) + 𝑃, (4 + 3𝐼) + 𝑃, (4 + 4𝐼)  +  𝑃, (4 +  5𝐼) + 𝑃 }

 
 
 

  
 

 

 

is a neutrosophic quotient ring. 

 

Definition 4.2 Let  ⟨𝑅 ∪ 𝐼⟩  be a neutrosophic ring, 𝑃  be a pseudo neutrosophic ideal of ⟨𝑅 ∪ 𝐼⟩. 
The pseudo neutrosophic quotient ring is defined to be the following: 

⟨𝑅 ∪ 𝐼⟩/𝑃 = { 𝑟 + 𝑃 ∶ 𝑟 ∈ ⟨𝑅 ∪ 𝐼⟩}. 
 

Example 4.4 In a pseudo neutrosophic ring  𝑇  where  

𝑇 =  {⋯ ,−4𝐼 , −3𝐼, −2𝐼, −𝐼, 0, 𝐼, 2𝐼, 3𝐼, 4𝐼,⋯ }, and 𝑃 =  {⋯ ,−6𝐼, −4𝐼, −2𝐼, 0, 2𝐼, 4𝐼, 6𝐼,⋯ } is a 

pseudo neutrosophic ideal of  𝑇 . then 

𝑇/𝑃 = {⋯ ,−4𝐼 +  𝑃, −3𝐼 +  𝑃, −2𝐼 +  𝑃, −𝐼 +  𝑃, 𝑃, 𝐼 +  𝑃, 2𝐼 +  𝑃, 3𝐼 +  𝑃, 4𝐼 +  𝑃,⋯ }   is 

a pseudo neutrosophic quotient ring. 

 

Example 4.5 Consider a pseudo neutrosophic ring T where  

𝑇 =  {⋯ ,−8𝐼 , −6𝐼, −4𝐼,−2𝐼, 0, 2𝐼, 4𝐼, 6𝐼, 8𝐼,⋯ }, and 

𝑃  =  {⋯ ,−16𝐼, −12𝐼, −8𝐼, −4𝐼, 0, 4𝐼, 8𝐼, 12𝐼, 16𝐼,⋯ } is a pseudo neutrosophic ideal of 𝑇. So 

𝑇/ 𝑃 =  {⋯ ,−8𝐼 + 𝑃, −6𝐼 + 𝑃,−4𝐼 + 𝑃,−2𝐼 + 𝑃, 𝑃, 2𝐼 + 𝑃, 4𝐼 + 𝑃, 6𝐼 + 𝑃, 8𝐼 + 𝑃,⋯ }  
is a pseudo neutrosophic quotient ring. 

 

Example 4.6 In a neutrosophic ring ⟨𝑍2  ∪ 𝐼 ⟩ =  { 0, 1, 𝐼, 1 +  𝐼 }. 𝑃 =  {0, 𝐼} is pseudo 

neutrosophic ideal of ⟨𝑍6  ∪ 𝐼 ⟩. Then 

⟨𝑍2  ∪ 𝐼 ⟩/𝑃  =   { 0 +  𝑃, 1 +  𝑃, 𝐼 +  𝑃, (1 +  𝐼)  +  𝑃}  =  {𝑃, 1 +  𝑃, (1 +  𝐼)  +  𝑃 }  is a 

pseudo neutrosophic quotient ring. 

 

Example 4.7 Let ⟨𝑍4 ∪ 𝐼⟩ be a neutrosophic ring, where ⟨𝑍4 ∪ 𝐼⟩ =

{
 
 

 
 

0, 1, 2, 3,
𝐼, 2𝐼, 3𝐼,

1 +  𝐼, 1 +  2𝐼, 1 + 3𝐼,
2 +  𝐼, 2 +  2𝐼, 2 +  3𝐼,
3 +  𝐼, 3 +  2𝐼, 3 +  3𝐼 }

 
 

 
 

, 

the neutrosophic subset 𝑃 = { 0, 2𝐼 } of ⟨𝑍4 ∪ 𝐼⟩ is a pseudo neutrosophic ideal, hence 
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⟨𝑍4 ∪ 𝐼⟩/ 𝑃 =

{
 
 

 
 

0 +  𝑃, 1 +  𝑃, 2 +  𝑃, 3 +  𝑃,
 𝐼 +  𝑃, 2𝐼 +  𝑃,   3𝐼 +  𝑃,

(1 +  𝐼) + 𝑃, (1 +  2𝐼) +  𝑃,   (1 + 3𝐼) +  𝑃,

(2 +  𝐼) + 𝑃, (2 +  2𝐼) +  𝑃, (2 +  3𝐼) +  𝑃,

(3 +  𝐼) +  𝑃, (3 +  2𝐼)  +  𝑃, (3 +  3𝐼)  +  𝑃 }
 
 

 
 

 

 

⟨𝑍4 ∪ 𝐼⟩/ 𝑃 =

{
 
 

 
 

 𝑃, 1 +  𝑃, 2 + 𝑃, 3 +  𝑃,
 𝐼 +  𝑃, 3𝐼 +  𝑃,

(1 +  𝐼) + 𝑃, (1 +  2𝐼) +  𝑃,   (1 + 3𝐼) +  𝑃,

(2 +  𝐼) + 𝑃, (2 +  2𝐼) +  𝑃, (2 +  3𝐼) +  𝑃,

(3 +  𝐼) +  𝑃, (3 +  2𝐼)  +  𝑃, (3 +  3𝐼)  +  𝑃 }
 
 

 
 

 

 

is a pseudo neutrosophic quotient ring. 

 

Example 4.8 From a neutrosophic ring   ⟨𝑍6  ∪ 𝐼 ⟩,  the  neutrosophic subset 𝑃 =  {0, 3𝐼}  is a 

pseudo neutrosophic ideal of  ⟨𝑍6 ∪ 𝐼 ⟩. So 

 

 

 ⟨𝑍6 ∪ 𝐼⟩/ 𝑃 =

{
 
 
 

  
 

𝑃, 1 +  𝑃, 2 +  𝑃, 3 +  𝑃, 4 +  𝑃, 5 +  𝑃,
𝐼 +  𝑃, 2𝐼 +  𝑃, 4𝐼 +  𝑃, 5𝐼 +  𝑃,

 (1 +  𝐼)  +  𝑃, (1 +  2𝐼)  +  𝑃, (1 + 3𝐼) + 𝑃, (1 + 4𝐼) + 𝑃, (1 + 5𝐼) + 𝑃,

(2 + 𝐼) + 𝑃, (2 + 2𝐼) + 𝑃, (2 + 3𝐼) + 𝑃, (2 + 4𝐼) + 𝑃, (2 + 5𝐼) + 𝑃,
(3 + 𝐼) + 𝑃, (3 + 2𝐼) + 𝑃, (3 + 3𝐼) + 𝑃, (3 + 4𝐼) + 𝑃, (3 + 5𝐼) + 𝑃,

(4 + 𝐼) + 𝑃, (4 + 2𝐼) + 𝑃, (4 + 3𝐼) + 𝑃, (4 + 4𝐼) + 𝑃, (4 + 5𝐼) + 𝑃,

(5 + 𝐼) + 𝑃, (5 + 2𝐼) + 𝑃, (5 + 3𝐼) + 𝑃, (5 + 4𝐼) + 𝑃, (5 + 5𝐼) + 𝑃 }
 
 
 

  
 

 

 

is a pseudo neutrosophic quotient ring. 
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