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On Neutrosophic Z-algebras 
 
 
Abstract  
 
This study presents the notion of neutrosophicZ-algebra and neutrosophic pseudo Z-

algebra explores some of its properties. Also studied are the neutrosophic Z-ideal, 

neutrosophic Z-sub algebra, and neutrosophic Z-filter. Several properties are discovered, 

and some findings from the study of homomorphism are discussed. 

Keywords: neutrosophicZ-algebra , neutrosophic pseudo Z-algebra neutrosophicZ-sub     

                  algebra ,neutrosophicZ-ideal, ,neutrosophicZ-filter 

1.Introduction: 

Smrandche established the area of philosophy known as neutrosophy, which has a many   

implementations in the real world and in mathematics, particularly in algebra [1].also 

gave more information about neutrosophy see[2,3]. making use of neutrosophic theory 

Kandasamy and Smrandche [4] in 2004 suggested a set-based algebraic structure of 

neutrosophic numbers of the type ࣨ = Ϩ + Ϯℐ that they dubbed ℐ -Neutrosophic 

Algebraic Structure. ,where 	Ϩ	, Ϯ	 ∈ ℝ		ݎ݋	ℂ, and ℐ		which means indetermined or 

uncertain thus that 	ℐଶ = ℐ ,is referred to as literal indeterminacy, here Ϩ	is referred to as 

the ࣨ′s determinate portion, and Ϯℐ is referred to as its indeterminate portion on	ࣨ,with 

ℊℐ + ࣺℐ = (ℊ + ࣺ)ℐ	,			0	. ℐ = 0 . Where ℐ is separate from the imaginary ݅ଶ = −1, 

where ℐࣼ = ℐ			݂݅				ࣼ > 0				,	and is unknown for ࣼ ≤ 0. In 2006, the idea of neutrosophic 

algebraic structures was also proposed [5]. 

In [6,7, 8 ,9], the idea of neutrosophic BCI/BCK –algebras, neutrosophic KU-algebras 

and neutrosophic B-algebras was presented.  

Z-algebra is an unique algebraic structure based on logic that was first proposed in 2017 

by Chandramouleeswaran et al. [10]. 

[11] and [12] They provided characteristics and further explanation of Z-algebra. 

 In this article, we explain the idea of neutrosophic Z-algebra, look at various relevant 
characteristics, examine a neutrosophic Z-homomorphism, and present some findings. 

2. preliminaries: 

Definition2.1: [1] A neutronsophic set ࣲ(ℐ) = 〈ࣲ, ℐ〉 = {Ϩ + Ϯℐ ∶ Ϩ, Ϯ ∈ ࣲ}	, where 
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ࣲ ≠ ɸ	and ℐ an indeterminate .  

Definition2.2: [10] let 	ࣴ ≠ ɸ and ∗ is a binary operation with constant 0 then the 

algebra (ࣴ,∗ ,0) named Z-Algebra if satisfying the following axiom: 

ଵࣴ:			Ϩ ∗ 0 = 0	 

ࣴଶ:		0 ∗ Ϩ = Ϩ			 

ࣴଷ:			Ϩ ∗ 	Ϩ = Ϩ			 

ࣴସ:		Ϩ ∗ Ϯ	 = Ϯ ∗ 	Ϩ		When 	Ϩ ≠ 0  and	Ϯ ≠ 0,∀	Ϩ, Ϯ ∈ ࣴ	. 

Definition2.3: [10] Let δ ≠ ɸ		and	δ ⊆ ࣴ where (ࣴ,∗ ,0)is a Z-Algebra,	δ is named Z-

subalgebra if  Ϩ ∗ Ϯ ∈ 	,Ϯ	Ϩ	∀,		ߜ ∈ δ	. 

Definition2.4: [10] Let ℐ ≠ ɸ		and	ℐ ⊆ ࣴ, where (ࣴ,∗ ,0)is a Z-Algebra,	ℐ is named  

Z-ideal  of  ࣴ if  satisfy (1) 0	 ∈ ℐ             (2)	Ϩ ∗ Ϯ	 ∈ ℐ, and		Ϯ ∈ ℐ ⇒ Ϩ ∈ ℐ		. 

Definition2.5: [11] Let	ℐ ≠ ɸ		and	ℐ ⊆ ࣴ, where (ࣴ,∗ ,0) is a Z-Algebra,	ℐ	is named 

Zଵ − ideal	of  ࣴ	if satisfy 

 (1) 0	 ∈ ℐ              (2) ((Ϩ ∗ Ϡ) ∗ Ϩ) ∗ Ϯ ∈ ℐ, and		Ϯ ∈ ℐ ⇒ Ϩ ∈ ℐ,∀		Ϩ,Ϯ,Ϡ ∈ ࣴ	. 

Definition2.6: [11] Let ℐ ≠ ɸ		and	ℐ ⊆ ࣴ, where (ࣴ,∗ ,0)is a Z-Algebra,	ℐ is named 

Zଶ −ideal  of  ࣴ if  satisfy 

(1) 0	 ∈ ℐ             (2) (Ϩ ∗ Ϡ) ∗ (Ϩ ∗ Ϯ) ∈ ℐ, and		Ϯ ∈ ℐ ⇒ Ϩ ∈ ℐ,	∀		Ϩ,Ϯ,Ϡ ∈ ࣴ 

Definition2.7: [12] Let ℐ ≠ ɸ		and	ℐ ⊆ ࣴ, where (ࣴ,∗ ,0)is a Z-Algebra, ℐ is named 

Z௉ −ideal  of  ࣴ if  satisfy 

(1) 0	 ∈ ℐ             (2) (Ϩ ∗ Ϡ) ∗ (	Ϯ ∗ Ϡ) ∈ ℐ, and		Ϯ ∈ ℐ ⇒ Ϩ ∈ ℐ,∀		Ϩ,Ϯ,Ϡ ∈ ࣴ		. 

Definition2.8:[10] let ℱ ≠ ɸ		and	ℱ ⊆ ࣴ, where (ࣴ,∗ ,0)is a Z-Algebra, ℱis named ࣴ-

filter of ࣴ if 			ϨϪϮ = Ϩ ∗ (Ϩ ∗ Ϯ) ∈ ℱ,∀		Ϩ, Ϯ ∈ ℱ, (Ϩ ≠ Ϯ)	. 

Example2.9: let ࣴ = {0, Ϩ, Ϯ,Ϡ	} be set and ∗ is	a	binary	operation	de ined	on		ࣴ	by	 

the table:    

∗ ૙ Ϩ Ϯ Ϡ 

૙ 0 Ϩ Ϯ Ϡ 

Ϩ 0 Ϩ Ϯ Ϯ 

Ϯ 0 Ϯ Ϯ Ϯ 

Ϡ 0 Ϯ Ϯ Ϡ 
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Then (ࣴ,∗ ,0)	is Z-Algebra .  δ	 = {Ϩ	, Ϯ, Ϡ} is Z-subalgebra and ℐ = {0, Ϩ,Ϯ}	is a Zଵ –

ideal,   ℐ$ = {0, Ϩ	, Ϡ}	is	a	(	Zଶ -ideal ,	Z௣ –ideal)  Z-ideal .and ℱ = {	Ϩ	, Ϯ} is ࣴ-filter . 

Note : every (Zଵ– ideal	, Zଶ  –ideal) is an ideal of ࣴ. 

Definition2.10: [11] Let 	ࣴ ≠ ɸ with two binary operations  ∗	,⊛	 and constant	0 then 

the algebra (ࣴ,∗,⊛ ,0) named pseudo Z-Algebra (briefly,Pࣴ) if satisfying the following 

axiom: 

ܲ ଵࣴ:			Ϩ ∗ 0 = Ϩ⊛ 0 = 0		 

ܲࣴଶ:		0 ∗ Ϩ = 0 ⊛Ϩ	 = 	Ϩ	 

ܲࣴଷ:	Ϩ ∗ Ϩ = Ϩ ⊛ Ϩ = Ϩ			 

ܲࣴସ:		Ϩ ∗ Ϯ	 = Ϯ⊛ Ϩ		When Ϩ ≠ 0  and  Ϯ ≠ 0,∀		Ϩ	,Ϯ ∈ ࣴ	. 

Definition2.11: [11] Let  δ ≠ ɸ			and	δ ⊆ ࣴ , where (ࣴ,∗,⊛ ,0)is  Pࣴ then δ is named a   

pseudo Z-subalgebra if 		Ϩ ∗ Ϯ	, Ϩ⊛ Ϯ ∈ ,Ϩ	∀,ߜ Ϯ			 ∈ δ	. 

Example2.12:Let	ࣴ = {0, Ϩ, Ϯ, Ϡ	} be set and ∗,⊛ are	a	binary	operations	de ined	on		ࣴ 

 by the table as follows: 

∗ 0 Ϩ Ϯ Ϡ ⊛ 0 Ϩ Ϯ Ϡ 

0 0 Ϩ Ϯ Ϡ 0 0 Ϩ Ϯ Ϡ 

Ϩ 0 Ϩ Ϩ Ϯ Ϩ 0 Ϩ Ϯ Ϩ 

Ϯ 0 Ϯ Ϯ Ϩ Ϯ 0 Ϩ Ϯ Ϩ 

Ϡ 0 Ϩ Ϩ Ϡ Ϡ 0 Ϯ Ϩ Ϡ 

Then (ࣴ,∗,⊛ ,0) is pseudo Z-algebra , δ	 = {Ϩ,Ϯ,Ϡ} is a pseudo Z-sub algebra. 

3. Neutrosophic Z-algebra: 

Definition 3.1: A neutrosophic Z-algebra is the triple  ൫ࣴ(ℐ),∗, (0,0ℐ)൯ (briefly,ࣨࣴ) 
(where (ࣴ,∗ ,0)be a Z-algebra , ࣴ(ℐ) = 〈ࣴ, ℐ〉 a neutrosophic set) 

if (Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) are any two elements of ࣴ(ℐ) with 	Ϩ,Ϧ, Ϯ,Ϥ ∈ ࣴ	 satisfies  

  (Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) 	= (Ϩ ∗ Ϯ, (Ϩ ∗ Ϥ ∧ Ϧ ∗ Ϯ ∧ Ϧ ∗ Ϥ)ℐ) 

An element Ϩ ∈ ࣴ is represented by (Ϩ, 0ℐ) ∈ ࣴ(ℐ)  , 

 (Ϩ, 0ℐ) ∗ (Ϧ, 0ℐ) = (Ϩ ∗ Ϧ, 0ℐ) = (Ϩ ∧∽ Ϧ, 0)	. where	 ∽ Ϧ	is	the	negation	of	Ϧ	in	ࣴ		 

  And (Ϩ	,Ϧℐ) = (Ϯ	,Ϥℐ) ⇔ (Ϩ = Ϯ		and			Ϧ = Ϥ)	  

Definition 3.2: A neutrosophic pseudo Z-algebra is   (ࣴ(ℐ),∗,⊛, (0,0ℐ)) (briefly,ࣨPࣴ) 
(where (ࣴ,∗,⊛ ,0)be a pseudo Z-algebra  
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If (Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ)  are any two elements of ࣴ(ℐ) with 	५,Ϧ, Ϯ,Ϥ ∈ ࣴ	 satisfies  

(Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) 	= (Ϩ ∗ Ϯ, (Ϩ ∗ Ϥ ∧ Ϧ ∗ Ϯ ∧ Ϧ ∗ Ϥ)ℐ) 

(Ϯ	,Ϥℐ) ⊛ (Ϩ	,Ϧℐ) 	= (Ϯ⊛ Ϩ, (	Ϩ ⊛ Ϥ ∧ Ϧ⊛ Ϯ ∧ Ϧ⊛ Ϥ)ℐ) 

Where(Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) 		= (Ϩ	,Ϧℐ)⊛ (Ϯ	,Ϥℐ) When(Ϩ	,Ϧℐ) ≠ (0,0ℐ)	and	(Ϯ	,Ϥℐ) ≠
(0,0ℐ),∀	(Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) 	 ∈ ࣴ(ℐ)	   

Theorem 3.3: Every ࣨࣴ  ൫ࣴ(ℐ),∗, (0,0ℐ)൯ with condition(0,0ℐ) ∗ (Ϩ	,Ϧℐ) = (Ϩ	,Ϧℐ) is a 
ࣴ –algebra and conversely, not. 

 Proof:  let ൫ࣲ(ℐ),∗, (0,0ℐ)൯ is ࣨࣴ 

Let ं = (Ϩ	,Ϧℐ)	ܽ݊݀	0 = (0,0ℐ) 

ଵࣴ:	ं ∗ 0 = (Ϩ	,Ϧℐ) ∗ 	(0,0ℐ) = (Ϩ ∗ 0, (Ϩ ∗ 0 ∧ Ϧ ∗ 0)ℐ) = 	 (0, (0 ∧ 0)ℐ) = (0,0ℐ)			 

ࣴଶ:		0 ∗ ं = (0,0ℐ) 	 ∗ (Ϩ	,Ϧℐ) = (0 ∗ Ϩ, (0 ∗ Ϧ ∧ 0 ∗ Ϩ)ℐ) = (Ϩ, (Ϧ ∧ Ϩ	)ℐ) = (Ϩ,Ϧ	ℐ)	 

ࣴଷ:		ं ∗ ं = 	 (Ϩ	,Ϧℐ) ∗ (Ϩ	,Ϧℐ) 	= (Ϩ ∗ Ϩ, (Ϩ ∗ Ϧ ∧ Ϧ ∗ Ϩ ∧ Ϧ ∗ Ϧ)ℐ)	 

                                                  =	(Ϩ, (Ϩ ∧∽ Ϧ ∧ Ϧ ∧∽ Ϩ ∧ Ϧ)ℐ) 

                                                  =	(Ϩ	,Ϧℐ) 

ࣴସ:	݂݅		ं ∗ ः = ः ∗ ं		, when	ं ≠ 0		&		ः ≠ 0,∀		ं, ः ∈ ࣴ(ℐ) 

ं		ݐ݈݁	 = (Ϩ	,Ϧℐ),ः = (Ϯ	,Ϥℐ)	, 

      (Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) = (Ϯ	,Ϥℐ) ∗ (Ϩ	,Ϧℐ) 

(Ϩ ∗ Ϯ, (Ϩ ∗ Ϥ ∧ Ϧ ∗ Ϯ ∧ Ϧ ∗ Ϥ)ℐ) = (Ϯ ∗ Ϩ, (Ϯ ∗ Ϧ ∧ Ϥ ∗ Ϩ ∧ Ϥ ∗ Ϧ)ℐ) 

Suppose  (Ϩ,Ϧ	ℐ) 	≠ (0,0ℐ) &  (Ϯ,Ϥℐ) ≠ (0,0ℐ)  we get  

0 ∗ Ϯ = Ϯ ∗ 0			 ⇒ Ϯ = 0	 

and			0 ∗ Ϥ ∧ 0 ∗ 0	 = 0 ∗ 0 ∧ Ϥ ∗ 0		 ⇒ 	Ϥ = 0	 

We get a contradiction. 

Then 	൫ࣴ(ℐ),∗, (0,0ℐ)൯ is a Z-algebra. 

Theorem 3.4: Every ࣨPࣴ	, (ࣴ(ℐ),∗,⊛, (0,0ℐ)) with condition(0,0ℐ) ∗ (Ϩ	,Ϧℐ) =
(Ϩ	,Ϧℐ), (0,0ℐ)⊛ (Ϩ	,Ϧℐ) = (Ϩ	,Ϧℐ)	 is a pseudo ࣴ -algebra and conversely, not. 

Proof: it is easy as above. 

Definition 3.5: Let ्(ℐ) ≠ ɸ		and	्(ℐ) ⊆ ࣴ(ℐ) , ൫ࣴ(ℐ),∗, (0,0ℐ)൯ is ࣨࣴ  ,्(ℐ) is 
named a neutrosophic Z-subalgebra (briefly,  ࣨࣴः)  of ࣴ(ℐ) if  

1) (0,0ℐ) ∈ ्(ℐ) 
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2) (Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) ∈ ्(ℐ),∀(Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) ∈ ्(ℐ) 
3) ्(ℐ)Contains a proper sub set which	a Z-algebra. 

Definition 3.6: Let ्(ℐ) ≠ ɸ		and	्(ℐ) ⊆ ࣴ(ℐ) , (ࣴ(ℐ),∗,⊛, (0,0ℐ)is ࣨPࣴ ,	्(ℐ) is 
called a neutrosophic pseudo Z-subalgebra (briefly,  ࣨPࣴः)  of ࣴ(ℐ) if  

1) (0,0ℐ) ∈ ्(ℐ) 
2) (Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) ∈ ्(ℐ)	&	(Ϩ	,Ϧℐ) ⊛ (Ϯ	,Ϥℐ) ∈ ्(ℐ),∀(Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) ∈ ्(ℐ) 
3) ्(ℐ)Contains a proper sub set which	a pseudo Z-algebra. 

Theorem 3.7: If	ࣛ(ϣ,ϣℐ)(ℐ) ≠ 	ɸ		and	ࣛ(ϣ,ϣℐ)(ℐ) ⊆ ࣴ(ℐ)	for	ϣ ≠ 0	 , ൫ࣴ(ℐ),∗, (0,0ℐ)൯  
is ࣨࣴ  ,where ࣛ(ϣ,ϣℐ)(ℐ) = {(Ϩ	,Ϧℐ) ∈ ࣴ(ℐ): (Ϩ	,Ϧℐ) ∗ (ϣ,ϣℐ) = (ϣ,ϣℐ)} 

Then 1) ࣛ(ϣ,ϣℐ)(ℐ) is ࣨࣴः   . 

         2) ࣛ(ϣ,ϣℐ)(ℐ) ⊆ ࣛ(଴,଴ூ)(ℐ) . 

Proof: 1) clearly (0,0ℐ) 	 ∈ ࣛ(ϣ,ϣℐ)(ℐ)   

 ࣛ(ϣ,ϣℐ)(ℐ)	 contain a proper sub set which	a Z-algebra. 

Let (Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) ∈ ࣛ(ϣ,ϣℐ)(ℐ) ⇒  

					(Ϩ	,Ϧℐ) ∗ (ϣ,ϣℐ) = (ϣ,ϣℐ)  ,   (Ϯ	,Ϥℐ) ∗ (ϣ,ϣℐ) = (ϣ,ϣℐ)  ⇒ 

 Ϩ ∗ ϣ = ϣ	,			Ϩ ∗ ϣ ∧ Ϧ ∗ ϣ = ϣ	  &  Ϯ ∗ ϣ = ϣ	,Ϯ ∗ ϣ ∧ Ϥ ∗ ϣ = ϣ		 since ϣ ≠ 0	 ⇒  

Ϩ = Ϧ = 	Ϯ = Ϥ = ϣ  

[(Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ)] ∗ (ϣ,ϣℐ) =  [Ϩ ∗ Ϯ, (Ϩ ∗ Ϥ ∧ Ϧ ∗ Ϯ	)ℐ] ∗ (ϣ,ϣℐ) 

                                           =	ൣ(Ϩ ∗ Ϯ) ∗ ϣ	, ൫(Ϩ ∗ Ϯ) ∗ ϣ ∧ (Ϩ ∗ Ϥ ∧ Ϧ ∗ Ϯ	) ∗ ϣ൯ℐ൧ 

                                           =	[ϣ ∗ ϣ, (ϣ ∗ ϣ ∧ ϣ ∗ ϣ)ℐ] 

                                           = (ϣ,ϣℐ) 

This shows that (Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) ∈ ࣛ(ϣ,ϣℐ)(ℐ)  

Then ࣛ(ϣ,ϣℐ)(ℐ) is 	ࣨࣴः  . 

(2) it’s easy. 

Theorem 3.8: If 	ࣛ(ϣ,ϣℐ)(ℐ) ≠ ɸ		and	ࣛ(ϣ,ϣℐ)(ℐ) ⊆ ࣴ(ℐ), for	ϣ ≠ 0	, 

 (ࣴ(ℐ),∗,⊛, (0,0ℐ)		is ࣨPࣴ,where ࣛ(ϣ,ϣℐ)(ℐ) = {(Ϩ	,Ϧℐ) ∈ ࣴ(ℐ): (Ϩ	,Ϧℐ) ∗ (ϣ,ϣℐ) =
(ϣ,ϣℐ)		&			(Ϩ	,Ϧℐ)⊛ (ϣ,ϣℐ) = (ϣ,ϣℐ)} 

Then 1) ࣛ(ϣ,ϣℐ)(ℐ) is ࣨPࣴः   . 

         2) ࣛ(ϣ,ϣℐ)(ℐ) ⊆ ࣛ(଴,଴ℐ)(ℐ) . 
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Proof: it is easy as above. 

Theorem 3.9: If	ࣴక(ℐ) 	≠ 	ɸ		and		ࣴక(ℐ) ⊆ ࣴ(ℐ)		 , ൫ࣴ(ℐ),∗, (0,0ℐ)൯  is ࣨࣴ  , where 

 	ࣴక(ℐ) = {(Ϩ, Ϩℐ): Ϩ ∈ ࣴ		} Then ࣴక(ℐ)is a ࣨࣴः   of	ࣴ(ℐ). 

 Proof: clearly (0,0ℐ) ∈ ࣴక(ℐ)	and the third condition is satisfied for ࣴక(ℐ) 

Let (Ϯ, Ϯℐ), (Ϧ,Ϧℐ) 	 ∈ ࣴక(ℐ), Ϯ,Ϧ	 ∈ ࣴ ⇒ 

(Ϯ, Ϯℐ) ∗ (Ϧ,Ϧℐ) = (Ϯ ∗ Ϧ, (Ϯ ∗ Ϧ)ℐ)	 

This shows that (Ϯ,Ϯℐ) ∗ (Ϧ,Ϧℐ) ∈ ࣴక(ℐ)  

Then ࣴక(ℐ)is a 	ࣨࣴः  of	ࣴ(ℐ). 

Theorem 3.10: If	ࣴక(ℐ) ≠ ɸ		and		ࣴక(ℐ) ⊆ ࣴ(ℐ)		 ,(ࣴ(ℐ),∗,⊛, (0,0ℐ)	is ࣨPࣴ	, where 

 	ࣴక(ℐ) = {(Ϩ, Ϩℐ): Ϩ ∈ ࣴ} Then ࣴక(ℐ)is a  ࣨPࣴ ः of		ࣴ(ℐ). 

Proof: it is easy as above. 

Example 3.11: Let ∗ is a binary operation defined on  

ࣴక(ℐ) = {(0,0ℐ), (Ϩ, Ϩℐ), (Ϯ,Ϯℐ), (Ϡ,Ϡℐ)} as follows: 

∗ (0,0ℐ) (Ϩ, Ϩℐ) (Ϯ,Ϯℐ) (Ϡ,Ϡℐ) 

(0,0ℐ) (0,0ℐ) (Ϩ, Ϩℐ) (Ϯ,Ϯℐ) (Ϡ,Ϡℐ) 

(Ϩ, Ϩℐ) (0,0ℐ) (Ϩ, Ϩℐ) (0,0ℐ) (Ϩ, Ϩℐ) 

(Ϯ,Ϯℐ) (0,0ℐ) (0,0ℐ) (Ϯ,Ϯℐ) (Ϯ,Ϯℐ) 

(Ϡ,Ϡℐ) (0,0ℐ) (Ϩ, Ϩℐ) (Ϯ,Ϯℐ) (Ϡ,Ϡℐ)  

Then 	൫ࣴక(ℐ),∗, (0,0ℐ)൯	is ܽ	ࣨࣴः  of  ࣴ(ℐ). 

Theorem 3.12: Let ൛	ࣛ(ℐ)ఊ:ߛ ∈ ࣭ൟ and ࣛ(ℐ)ఊ ≠ 	ɸ	 be a collection of ࣨࣴः  of  ࣴ(ℐ)	 
if  

ሩࣛ(ℐ)ఊ
ఊ∈࣭

	≠ {(0,0ℐ)} 			⇒ 			ሩࣛ(ℐ)ఊ	݅ݏ	
ఊ∈࣭

	a		ࣨࣴः  .	(ℐ)ࣴ	݂݋	

Proof: since  (0,0ℐ) ∈ ࣛ(ℐ)ఊ ߛ	∀, ∈ ࣭	 ⇒ 

(0,0ℐ) ∈ሩࣛ(ℐ)ఊ ⇒	ሩࣛ(ℐ)ఊ
ఊ∈࣭

	≠ ɸ
ఊ∈࣭

 

 And the third condition was achieved for  ࣛ(ℐ)ఊ ߛ	∀, ∈ ࣭ ⇒ 

The	third	condition	was	achieved	for		ሩ 	ࣛ(ℐ)ఊ	
ఊ∈࣭
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ሩࣛ(ℐ)ఊ
ఊ∈࣭

	≠ {(0,0ℐ)} 			⇒ ∃	(Ϩ	,Ϧℐ) ∈ 		ሩࣛ(ℐ)ఊ
ఊ∈࣭

	⇒ (Ϩ	,Ϧℐ) ≠ (0,0ℐ) ⇒ 

{(0,0ℐ)} ⊆ሩࣛ(ℐ)ఊ , which	is	a	Z − algebra
ఊ∈࣭

 

Let	(Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) ∈ሩࣛ(ℐ)ఊ ⇒
ఊ∈࣭

(Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) ∈ ࣛ(ℐ)ఊ ߛ	∀, ∈ ࣭ 

Since ࣛ(ℐ)ఊ is a ࣨࣴः ߛ	∀	, ∈ ࣭ of  ࣴ(ℐ) then 	 

(Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) ∈ ࣛ(ℐ)ఊ,∀	ߛ ∈ ࣭,⇒ (Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) ∈ሩࣛ(ℐ)ఊ	
ఊ∈࣭

 

hence	ሩࣛ(ℐ)ఊ	is	a	ࣨࣴः		of		ࣴ(ℐ).
ఊ∈࣭

 

Theorem 3.13: Let ൛	ࣛ(ℐ)ఊ:ߛ ∈ ࣭ൟ and ࣛ(ℐ)ఊ ≠ 	ɸ	 be a collection of ࣨPࣴः  
,⊛,∗,(ℐ)ࣴ)		݂݋ (0,0ℐ)		is ࣨPࣴ 	 if  

ሩࣛ(ℐ)ఊ
ఊ∈࣭

	≠ {(0,0ℐ)} 			⇒ 			ሩࣛ(ℐ)ఊ	݅ݏ	
ఊ∈࣭

	a		ࣨPࣴः  .	(ℐ)ࣴ	݂݋	

Proof: it is easy as above. 

Theorem 3.14: Let ൛	ࣛ(ℐ)ఊ:ߛ ∈ ࣭ൟ and ࣛ(ℐ)ఊ ≠ 	ɸ	 be a collection of ࣨࣴः  of  ࣴ(ℐ)  
if  ࣛ(ℐ)ଵ ⊆ ࣛ(ℐ)ଶ ⊆ ⋯  then   

ራࣛ(ℐ)ఊ
ఊ∈࣭

		is	a	ࣨࣴः		of		ࣴ(ℐ). 

(0,0ℐ)	obviously	:܎ܗܗܚ۾ ∈ራࣛ(ℐ)ఊ ≠ Φ
ఊ∈࣭

⇒ ∃	(Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) ∈ራࣛ(ℐ)ఊ
ఊ∈࣭

 

⇒		For some  ߛ ∈ ࣭ (Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) ∈ ࣛ(ℐ)ఊ	ܽ݊݀		(Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) ∈ ࣛ(ℐ)ఊ∈࣭ 	 

⇒	 (Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) ∈ራࣛ(ℐ)ఊ
ఊ∈࣭

 

Let ्(ℐ)ఊ be aproper sub set of ࣛ(ℐ)ఊ , for	some		ߛ ∈ ࣭ which a Z- algebra, 

then	for	any			ߛ ∈ ࣭,्(ℐ)ఊ ∈ 	ራࣛ(ℐ)ఊ	then	
ఊ∈࣭

 

ራࣛ(ℐ)ఊ∈࣭
ఊ∈࣭

		is			ࣨࣴः 		of		ࣴ(ℐ). 
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Theorem 3.15: Let		൛	ࣛ(ℐ)ఊ:ߛ ∈ ࣭ൟ and ࣛ(ℐ)ఊ ≠ 	ɸ	 be a collection of ࣨPࣴः  

,⊛,∗,(ℐ)ࣴ)		݂݋ (0,0ℐ)		is	ࣨPࣴ  if  ࣛ(ℐ)ଵ ⊆ ࣛ(ℐ)ଶ ⊆ ⋯  then   

ራࣛ(ℐ)ఊ
ఊ∈࣭

		is				ࣨPࣴः 		of		ࣴ(ℐ). 

Proof: it is easy as above. 

Definition 3.16: Let	ࣞ(ℐ) ≠ ɸ		and		ࣞ(ℐ) ⊆ ࣴ(ℐ) , ൫ࣴ(ℐ),∗, (0,0ℐ)൯  is ࣨࣴ  ,	ࣞ(ℐ) is 
named a neutrosophic Z-ideal (briefly,  ࣨࣴࣻ)  of ࣴ(ℐ) if  : 

1) (0,0ℐ) ∈ 	ࣞ(ℐ)   
2)  If (Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) ∈ 	ࣞ(ℐ), and	(Ϯ	,Ϥℐ) 	 ∈ 	ࣞ(ℐ) ⇒ (Ϩ	,Ϧℐ) ∈ 	ࣞ(ℐ)  

Remark 3.17: Let 		ࣞ(ℐ)  is a  ࣨࣴࣻ 			of		ࣴ(ℐ)  if  

(Ϯ	,Ϥℐ) ∈ 	ࣞ(ℐ) and 	(Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) = (0,0ℐ) then (Ϩ	,Ϧℐ) ∈ 	ࣞ(ℐ). 

Proof: let  (Ϯ	,Ϥℐ) ∈ 	ࣞ(ℐ) and (Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) = (0,0ℐ) ⇒ 

(Ϯ	,Ϥℐ) ∈ 	ࣞ(ℐ)		ܽ݊݀		(0,0ℐ) ∈ 	ࣞ(ℐ), (Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) ∈ 	ࣞ(ℐ)  

Since ࣞ(ℐ)  is a ࣨࣴࣻ 			 ⇒ (Ϩ	,Ϧℐ) ∈ 	ࣞ(ℐ). 

Definition 3.18: Let ࣞ(ℐ) ≠ ɸ		and		ࣞ(ℐ) ⊆ ࣴ(ℐ) ,(ࣴ(ℐ),∗,⊛, (0,0ℐ)		is	ࣨPࣴ  ,ࣞ(ℐ) is 
named a neutrosophic pseudo Z-ideal  (briefly,  ࣨPࣴࣻ)  of ࣴ(ℐ) if  : 

1) (0,0ℐ) ∈ 	ࣞ(ℐ). 
2)  If (Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ) ∈ 	ࣞ(ℐ), and		(Ϯ	,Ϥℐ) 	 ∈ 	ࣞ(ℐ) ⇒ (Ϩ	,Ϧℐ) ∈ 	ࣞ(ℐ) 

  And      (Ϩ	,Ϧℐ)⊛ (Ϯ	,Ϥℐ) ∈ 	ࣞ(ℐ), and		(Ϯ	,Ϥℐ) ∈ 	ࣞ(ℐ) ⇒ (Ϩ	,Ϧℐ) ∈ 	ࣞ(ℐ).  

Definition 3.19:  Let 	ࣞ(ℐ) ≠ ɸ		and		ࣞ(ℐ) ⊆ ࣴ(ℐ) , ൫ࣴ(ℐ),∗, (0,0ℐ)൯  is ࣨࣴ  ,ࣞ(ℐ) is 
named a neutrosophic	Zଵ-ideal  (briefly,  ࣨࣴࣻଵ)  of ࣴ(ℐ) if  : 

1) (0,0ℐ) ∈ 	ࣞ(ℐ)  
2)  If [((Ϩ	,Ϧℐ) ∗ (Ϡ,Ϣℐ)) ∗ (Ϩ	,Ϧℐ)] ∗ (Ϯ	,Ϥℐ) ∈ 	ࣞ(ℐ), and		(Ϯ	,Ϥℐ) 	 ∈ 	ࣞ(ℐ) ⇒

(Ϩ	,Ϧℐ) ∈ 	ࣞ(ℐ),∀	(Ϩ	,Ϧℐ), (Ϡ,Ϣℐ), (Ϯ	,Ϥℐ) ∈ 		ࣴ(ℐ)	 

Definition 3.20: :  Let 	ࣞ(ℐ) ≠ ɸ		and		ࣞ(ℐ) ⊆ ࣴ(ℐ) ,(ࣴ(ℐ),∗,⊛, (0,0ℐ)		is	ࣨPࣴ  ,ࣞ(ℐ) 
is named a neutrosophic pseudo Zଵ-ideal  (briefly,  ࣨPࣴࣻଵ)  of ࣴ(ℐ) if  : 

1) (0,0ℐ) ∈ 	ࣞ(ℐ) 
2)  [((Ϩ	,Ϧℐ) ∗ (Ϡ,Ϣℐ)) ∗ (Ϩ	,Ϧℐ)] ∗ (Ϯ	,Ϥℐ) ∈ 	ࣞ(ℐ), and	(Ϯ	,Ϥℐ) 	 ∈ 	ࣞ(ℐ) ⇒

(Ϩ	,Ϧℐ) ∈ 	ࣞ(ℐ),∀	(Ϩ	,Ϧℐ), (Ϡ,Ϣℐ), (Ϯ	,Ϥℐ) ∈ 		ࣴ(ℐ) 

Andൣ൫(Ϩ	,Ϧℐ)⊛ (Ϡ,Ϣℐ)൯⊛ (Ϩ	,Ϧℐ)൧ ⊛ (Ϯ	,Ϥℐ) ∈ 	ࣞ(ℐ), and	(Ϯ	,Ϥℐ) ∈ 	ࣞ(ℐ) ⇒
(Ϩ	,Ϧℐ) ∈ 	ࣞ(ℐ),∀	(Ϩ	,Ϧℐ), (Ϡ,Ϣℐ), (Ϯ	,Ϥℐ) ∈ 		ࣴ(ℐ) 
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Definition 3.21:  Let 	ࣞ(ℐ) ≠ ɸ		and		ࣞ(ℐ) ⊆ ࣴ(ℐ) , ൫ࣴ(ℐ),∗, (0,0ℐ)൯  is ࣨࣴ  ,ࣞ(ℐ) is 
named a neutrosophic	Zଶ-ideal  (briefly,  ࣨࣴࣻଶ)  of ࣴ(ℐ) if  : 

1) (0,0ℐ) ∈ 	ࣞ(ℐ) 
2)  If [(Ϩ	,Ϧℐ) ∗ (Ϡ,Ϣℐ)	] ∗ [(Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ)	] ∈ 	ࣞ(ℐ), and		(Ϯ	,Ϥℐ) 	 ∈ 	ࣞ(ℐ) ⇒

(Ϩ	,Ϧℐ) ∈ 	ࣞ(ℐ),∀	(Ϩ	,Ϧℐ), (Ϡ,Ϣℐ), (Ϯ	,Ϥℐ) ∈ 		ࣴ(ℐ). 

Definition 3.22:  Let 	ࣞ(ℐ) ≠ ɸ		and		ࣞ(ℐ) ⊆ ࣴ(ℐ) ,(ࣴ(ℐ),∗,⊛, (0,0ℐ)		is	ࣨPࣴ,ࣞ(ℐ) is 
named a neutrosophic	pseudo	Zଶ-ideal  (briefly,  ࣨPࣴࣻଶ)  of ࣴ(ℐ) if  : 

1) (0,0ℐ) ∈ 	ࣞ(ℐ) 
2)  If [(Ϩ	,Ϧℐ) ∗ (Ϡ,Ϣℐ)	] ∗ [(Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ)	] ∈ 	ࣞ(ℐ), and		(Ϯ	,Ϥℐ) 	 ∈ 	ࣞ(ℐ) ⇒

(Ϩ	,Ϧℐ) ∈ 	ࣞ(ℐ),∀	(Ϩ	,Ϧℐ), (Ϡ,Ϣℐ), (Ϯ	,Ϥℐ) ∈ 		ࣴ(ℐ)	  

And[(Ϩ	,Ϧℐ)⊛ (Ϡ,Ϣℐ)	] ⊛ [(Ϩ	,Ϧℐ) ⊛ (Ϯ	,Ϥℐ)	] ∈ 	ࣞ(ℐ), and		(Ϯ	,Ϥℐ) 	 ∈ 	ࣞ(ℐ) ⇒
(Ϩ	,Ϧℐ) ∈ 	ࣞ(ℐ),∀	(Ϩ	,Ϧℐ), (Ϡ,Ϣℐ), (Ϯ	,Ϥℐ) ∈ 		ࣴ(ℐ)	. 

Definition 3.23:  Let 	ࣞ(ℐ) ≠ ɸ		and		ࣞ(ℐ) ⊆ ࣴ(ℐ) , ൫ࣴ(ℐ),∗, (0,0ℐ)൯  is ࣨࣴ  ,ࣞ(ℐ) is 
named a neutrosophic	Z௤-ideal  (briefly,  ࣨࣴࣻ௤)  of ࣴ(ℐ) if  : 

1) (0,0ℐ) ∈ 	ࣞ(ℐ) 
2)  If [(Ϩ	,Ϧℐ) ∗ (Ϡ,Ϣℐ)	] ∗ [(Ϯ	,Ϥℐ) ∗ (Ϡ,Ϣℐ)	] ∈ 	ࣞ(ℐ), and		(Ϯ	,Ϥℐ) 	 ∈ 	ࣞ(ℐ) ⇒

(Ϩ	,Ϧℐ) ∈ 	ࣞ(ℐ),∀	(Ϩ	,Ϧℐ), (Ϡ,Ϣℐ), (Ϯ	,Ϥℐ) ∈ 		ࣴ(ℐ)	  

Definition 3.24: Let 	ࣞ(ℐ) ≠ ɸ		and		ࣞ(ℐ) ⊆ ࣴ(ℐ) ,(ࣴ(ℐ),∗,⊛, (0,0ℐ)		is	ࣨPࣴ,ࣞ(ℐ) is 
named a neutrosophic	pseudo	Z௤ ideal  (briefly,  ࣨPࣴࣻ௤ )  of ࣴ(ℐ) if  : 

1) (0,0ℐ) ∈ 	ࣞ(ℐ) 
2)  If [(Ϩ	,Ϧℐ) ∗ (Ϡ,Ϣℐ)	] ∗ [(Ϯ	,Ϥℐ) ∗ (Ϡ,Ϣℐ)	] ∈ 	ࣞ(ℐ), and		(Ϯ	,Ϥℐ) 	 ∈ 	ࣞ(ℐ) ⇒

(Ϩ	,Ϧℐ) ∈ 	ࣞ(ℐ),∀	(Ϩ	,Ϧℐ), (Ϡ,Ϣℐ), (Ϯ	,Ϥℐ) ∈ 		ࣴ(ℐ)	  

And[(Ϩ	,Ϧℐ)⊛ (Ϡ,Ϣℐ)	] ⊛ [(Ϯ	,Ϥℐ)⊛ (Ϡ,Ϣℐ)	] ∈ 	ࣞ(ℐ), and		(Ϯ	,Ϥℐ) 	 ∈ 	ࣞ(ℐ) ⇒
(Ϩ	,Ϧℐ) ∈ 	ࣞ(ℐ),∀	(Ϩ	,Ϧℐ), (Ϡ,Ϣℐ), (Ϯ	,Ϥℐ) ∈ 		ࣴ(ℐ) 

Definition 3.25: Let	ࣞక(ℐ) ≠ 	ɸ		and			ࣞక(ℐ) 	⊆ ࣴక(ℐ)		,	ࣞక(ℐ) is named a neutrosophic 
Z-ideal (briefly,  ࣨࣴకࣻ) 	of		ࣴక(I)	 if  : 

1) (0,0ℐ) ∈ 		ࣞక(ℐ) 
2)  If (Ϩ, Ϩℐ) ∗ [(Ϯ,Ϯℐ) ∗ (Ϡ,Ϡℐ)] ∈ ,(ℐ)ߦࣞ and		(Ϯ,Ϯℐ) 	∈  (ℐ)ߦࣞ	

	⇒ (Ϩ, Ϩℐ) ∗ (Ϡ, Ϡℐ) ∈ 	ࣞక(ℐ), ∀	(Ϩ, Ϩℐ), (Ϯ, Ϯℐ), (Ϡ,Ϡℐ)	ࣞక(ℐ)  

Theorem 3.26: Every ࣨࣴకࣻ  of	 కࣲ(ℐ) is a 		ࣨࣴࣻ  of  	 కࣲ(ℐ). 

Proof: suppose that (Ϩ, Ϩℐ) = (0,0ℐ) in 2		⇒		it’s proofed.     . 

Definition 3.27: Let 	ࣞ(ℐ) ≠ ɸ		and		ࣞ(ℐ) ⊆ ࣴ(ℐ) , ൫ࣴ(ℐ),∗, (0,0ℐ)൯  is ࣨࣴ  ,ࣞ(ℐ) is 
named a neutrosophic Z-filter  (briefly,  ࣨࣴ௙)  of ࣴ(ℐ)if : 
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1) (0,0ℐ) ∉ 	ࣞ(ℐ) 
2)  ∀	(Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) ∈ 	ࣞ(ℐ)and		(Ϩ	,Ϧℐ) ≠ (Ϯ	,Ϥℐ) 		⇒ 

(Ϩ	,Ϧℐ)Ϫ(Ϯ	,Ϥℐ) = (Ϩ	,Ϧℐ) ∗ [(Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ)] ∈ ࣞ(ℐ)  

Definition 3.28: Let ࣞ(ℐ) ≠ ɸ		and		ࣞ(ℐ) ⊆ ࣴ(ℐ) ,(ࣴ(ℐ),∗,⊛, (0,0ℐ)		is	ࣨPࣴ,ࣞ(ℐ) is 
named a neutrosophic pseudo Z-filter  (briefly,  ࣨPࣴ௙)  of ࣴ(ℐ)if : 

1) (0,0ℐ) ∉ 	ࣞ(ℐ) 
2)  ∀	(Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) ∈ 	ࣞ(ℐ)and		(Ϩ	,Ϧℐ) ≠ (Ϯ	,Ϥℐ) 		⇒ 

(Ϩ	,Ϧℐ)Ϫ(Ϯ	,Ϥℐ) = (Ϩ	,Ϧℐ) ∗ [(Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ)] ∈ ࣞ(ℐ)  

And		∀	(Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) ∈ 	ࣞ(ℐ)and		(Ϩ	,Ϧℐ) ≠ (Ϯ	,Ϥℐ) 		⇒ 

(Ϩ	,Ϧℐ)Ϫ(Ϯ	,Ϥℐ) = (Ϩ	,Ϧℐ)⊛ [(Ϩ	,Ϧℐ) ⊛ (Ϯ	,Ϥℐ)] ∈ ࣞ(ℐ)  

Definition 3.29: If  ൫ࣴ(ℐ),∗, (0,0ℐ)൯ & ቀࣴ(ℐ)ሖ ,∗́, ൫0ሖ , 0ሖ ℐ൯ቁ be two	ࣨࣴ, a mapping 

݂:	ࣴ(ℐ) → ࣴ(ℐ)ሖ is named a neutrosophic Z- homomorphism (briefly,  ࣺࣨࣴ) if satisfied  

1) ݂[(Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ)] = ݂(Ϩ	,Ϧℐ) ∗́ ݂(Ϯ	,Ϥℐ),∀(Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) ∈ ࣴ(ℐ) 
2) ݂(0,0ℐ) = ൫0ሖ , 0ሖ ℐ൯   
3) If ݂ is 1-1 ⇒ ݂ is named ”a neutrosophic Z- monomorphism”. 
4) If ݂ is onto ⇒ ݂ is named ”a neutrosophic Z-  epimorphism”. 
5) If ݂ is 1-1 and onto  ⇒ ݂ is named a neutrosophic Z-isomorphism. 

Definition 3.30: If  ൫ࣴ(ℐ),∗,⊛, (0,0ℐ)൯ & ቀࣴ(ℐ)ሖ ,∗́,⊛ሖ , ൫0ሖ , 0ሖ ℐ൯ቁ be two	ࣨPࣴ, a mapping 

݂:	ࣴ(ℐ) → ࣴ(ℐ)ሖ is named a neutrosophic pseudo Z- homomorphism (briefly, ࣨPࣺࣴ) if 
satisfied  

1) ݂[(Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ)] = ݂(Ϩ	,Ϧℐ) ∗́ ݂(Ϯ	,Ϥℐ),∀(Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) ∈ ࣴ(ℐ) 
2) ݂[(Ϩ	,Ϧℐ)⊛ (Ϯ	,Ϥℐ)] = ݂(Ϩ	,Ϧℐ) ⊛ሖ ݂(Ϯ	,Ϥℐ),∀(Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) ∈ ࣴ(ℐ) 
3) ݂(0,0ℐ) = ൫0ሖ , 0ሖ ℐ൯   
4) If ݂ is 1-1 ⇒ ݂ is named ”a neutrosophic pseudo Z- monomorphism”. 
5) If ݂ is onto ⇒ ݂ is named ”a neutrosophic pseudo Z-  epimorphism”. 
6) If ݂ is 1-1 and onto  ⇒ ݂ is named a neutrosophic pseudo Z-isomorphism. 

Theorem 3.31: Let  ࣴ(ℐ)	& ࣴ(ℐ)ሖ  be two	ࣨࣴ, ݂:	ࣴ(ℐ) → ࣴ(ℐ)ሖ  be a neutrosophic Z- 
epimorphism .If  ࣞ(ℐ)is a ࣨࣴ௙  of ࣴ(ℐ) ⇒ ݂(ࣞ(ℐ))  is a ࣨࣴ௙  of ࣴ(ℐ)ሖ . 

Proof: let (Ϩ	,Ϧℐ), (Ϯ	,Ϥℐ) ∈ ݂(ࣞ(ℐ)) ⇒	 

(Ϩ	,Ϧℐ) = ݂	(Ϡ,Ϣℐ)			,				(Ϯ	,Ϥℐ) = ݂(Ϙ,Є	ℐ)		where  (Ϡ,Ϣℐ), (Ϙ,Є	ℐ) 	∈ ࣞ(ℐ) 

Since  ࣞ(ℐ)is a ࣨࣴ௙  of ࣴ(ℐ),⇒ 

(Ϡ,Ϣℐ)Ϫ(Ϙ,Є	ℐ) = (Ϡ,Ϣℐ) ∗ [(Ϡ,Ϣℐ) ∗ (Ϙ,Є	ℐ)] 	 ∈ ࣞ(ℐ) 

Also ݂൫(Ϡ,Ϣℐ)Ϫ(७, ६ℐ)൯ ∈ ݂(ࣞ(ℐ)) 
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(Ϩ	,Ϧℐ)Ϫ(Ϯ	,Ϥℐ) = (Ϩ	,Ϧℐ) ∗ ൫(Ϩ	,Ϧℐ) ∗ (Ϯ	,Ϥℐ)൯ 

                         = ݂	(Ϡ,Ϣℐ) ∗́ ൫݂	(Ϡ,Ϣℐ) ∗́ ݂	(Ϙ,Є	ℐ)൯	 

                         = ݂	ൣ(Ϡ,Ϣℐ) ∗ ൫(Ϡ,Ϣℐ) ∗ 	(Ϙ,Є	ℐ)൯൧	 

                         =  ݂	[(Ϡ,Ϣℐ)∆	(Ϙ,Є	ℐ)] 

(Ϩ	,Ϧℐ)Ϫ(Ϯ	,Ϥℐ) 	∈ ݂(ࣞ(ℐ)) 	⇒ 

	݂(ࣞ(ℐ)) is a ࣨࣴ௙  of ࣴ(ℐ)ሖ . 

Theorem 3.32: Let  ࣴ(ℐ)	& ࣴ(ℐ)ሖ  be two	ࣨPࣴ, ݂:	ࣴ(ℐ) → ࣴ(ℐ)ሖ  be a neutrosophic 
pseudo Z- epimorphism .If  ࣞ(ℐ)is a ࣨPࣴ௙  of ࣴ(ℐ) ⇒ ݂(ࣞ(ℐ))  is a ࣨPࣴ௙  of ࣴ(ℐ)ሖ . 

Proof: it is easy as above. 

Definition 3.33: Let ݂:	ࣴ(ℐ) → ࣴ(ℐ)ሖ  be a ࣺࣨࣴ then 
ker(݂) = ൛(Ϩ	,Ϧℐ) ∈ 	ࣴ(ℐ): ݂(Ϩ	,Ϧℐ) = ൫0ሖ , 0ሖ ℐ൯ൟ is named the kernel of  .   

Definition 3.34: Let ݂:	ࣴ(ℐ) → ࣴ(ℐ)ሖ  be a ࣨPࣺࣴ  then  

ker(݂) = ൛(Ϩ	,Ϧℐ) ∈ 	ࣴ(ℐ): ݂(Ϩ	,Ϧℐ) = ൫0ሖ , 0ሖ ℐ൯ൟ is named the kernel of ݂ .   

Remark 3.35: (1) Let  ݂:	ࣴ(ℐ) → ࣴ(ℐ)ሖ  is a ࣺࣨࣴ , then ker(݂) is not a ࣨࣴ௙  of ࣴ(ℐ). 

(2) ࣨࣴ௙  is not  ࣨࣴࣻ  and conversely . 

(3) ࣨࣴ௙  is not  ࣨࣴः  and conversely . 

Remark 3.36: (1) Let  ݂:	ࣴ(ℐ) → ࣴ(ℐ)ሖ  is a ࣨPࣺࣴ  , then ker(݂) is not a ࣨPࣴ௙  of ࣴ(ℐ). 

(2) ࣨPࣴ௙  is not  ࣨPࣴ ࣻ and conversely . 

(3) ࣨPࣴ௙  is not  ࣨPࣴ ः and conversely . 

Theorem 3.37: Let ݂:	ࣴ(ℐ) → ࣴ(ℐ)ሖ  be a ࣺࣨࣴ then  

1) If the identity of ࣴ(ℐ) is  (0,0ℐ) ⇒   the identity of ࣴ(ℐ)ሖ  is  ݂(0,0ℐ). 
2) If ࣯ is a  	ࣨࣴः  of	ࣴ(ℐ), then ݂(࣯) is a	ࣨࣴःof ࣴ(ℐ)ሖ  . 
3) If ࣯ is a ࣨࣴः  of ࣴ(ℐ)ሖ  , then ݂ିଵ(࣯) is a ࣨࣴःof ࣴ(ℐ). 

Proof: it's clear. 

Theorem 3.38: Let ݂:	ࣴ(ℐ) → ࣴ(ℐ)ሖ  be a ࣨPࣺࣴ  then  

1) If the identity of ࣴ(ℐ) is  (0,0ℐ) ⇒   the identity of ࣴ(ℐ)ሖ  is  ݂(0,0ℐ). 
2) If ࣯ is a  	ࣨPࣴः  of	ࣴ(ℐ), then ݂(࣯) is a	ࣨPࣴःof ࣴ(ℐ)ሖ  . 
3) If ࣯ is a ࣨPࣴः  of ࣴ(ℐ)ሖ  , then ݂ିଵ(࣯) is a ࣨPࣴःof ࣴ(ℐ). 

Proof: it's clear. 



 

12 
 

Theorem 3.39: Let ݂:	ࣴ(ℐ) → ࣴ(ℐ)ሖ  is a ࣺࣨࣴ then ݂ is a neutrosophic Z- 
monomorphism  ⇔ ker(݂) =  {(ܫ0,0)}

Proof: it's clear. 

Theorem 3.40: Let ݂:	ࣴ(ℐ) → ࣴ(ℐ)ሖ  is a ࣨPࣺࣴ  then ݂ is a neutrosophic Z- 
monomorphism  ⇔ ker(݂) =  {(ܫ0,0)}

Proof: it's clear. 

Theorem 3.41: Let ݂:	ࣴ(ℐ) → ࣴ(ℐ)ሖ  is a ࣺࣨࣴ then ker(݂)  is a ࣨࣴࣻ  of ࣴ(ℐ). 

Proof:   ݂(0,0ℐ) = ൫0ሖ , 0ሖ ℐ൯ ⇒ 	 (0,0ℐ) ∈ ker(݂)    

Let  (Ϩ	,Ϧℐ) ∗ [(Ϯ	,Ϥℐ) ∗ (Ϡ,Ϣℐ)] ∈ ker(݂) and (Ϯ	,Ϥℐ) ∈ ker(݂) ⇒ 

   ݂൫(Ϩ	,Ϧℐ) ∗ [(Ϯ	,Ϥℐ) ∗ (Ϡ,Ϣℐ)]൯ = ൫0ሖ , 0ሖ ℐ൯ and ݂(Ϯ	,Ϥℐ) = ൫0ሖ , 0ሖ ℐ൯ 

   ൫0ሖ , 0ሖ ℐ൯ = ݂൫(Ϩ	,Ϧℐ) ∗ [(Ϯ	,Ϥℐ) ∗ (Ϡ,Ϣℐ)]൯ 

               = ݂(Ϩ	,Ϧℐ) ∗́ [݂(Ϯ	,Ϥℐ) ∗́ ݂(Ϡ,Ϣℐ)] 

               = ݂(Ϩ	,Ϧℐ) ∗́ ൣ൫0ሖ , 0ሖ ℐ൯ 	 ∗́ ݂(Ϡ,Ϣℐ)൧ 

               = ݂(Ϩ	,Ϧℐ) ∗́ ݂(Ϡ,Ϣℐ) 

               = ݂൫(Ϩ	,Ϧℐ) ∗ (Ϡ,Ϣℐ)൯ 

We get ൫(Ϩ	,Ϧℐ) ∗ (Ϡ,Ϣℐ)൯ ∈ ker(݂).then 	ker(݂) is a a ࣨࣴࣻ  of ࣴ(ℐ). 

Theorem 3.42: Let ݂:	ࣴ(ℐ) → ࣴ(ℐ)ሖ  is a ࣨPࣺࣴ  then ker(݂)  is a ࣨPࣴࣻ  of ࣴ(ℐ). 

Proof: it is easy as above. 

CONCLUSION: 

We discussed the idea of a neutrosophic Z-algebra and neutrosophic	pseudoZ− algebra	 

looked into some of its properties, and the concept of neutrosophic Z-ideal, neutrosophic 

Z-sub algebra , neutrosophic Z-filter  and neutrosophic Z- homomorphism are studied 

and a few properties are obtained. 
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