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Abstract: This paper is dedicated to study for the first time the concept of n-cyclic refined neutrosophic 

vector space as a direct application of n-cyclic refined neutrosophic sets. Also, It presents some elementary 

properties of these spaces such as homomorphisms and subspaces. 

On the other hand, this work defines n-cyclic refined neutrosophic real matrices, and illustrates some examples 

to clarify these structures.  

Keywords: n-cyclic refined neutrosophic vector space, n-cyclic refined neutrosophic ring, n-cyclic 

refined neutrosophic matrix 

 

1. Introduction 

Neutrosophy is a new branch of philosophy which concerns with the indeterminacy in real life actions and 

sciences. 

In the literature, neutrosophy has got many applications in pure mathematics areas such as space theory [1,2], 

module theory [4,5], matrix theory [31,32,42], and number theory [3,35]. Also, it plays an important role in 

applied mathematics such as equations [30], special elements [41], and topology [27,29]. 

n-cyclic refined neutrosophic sets were defined in [39], and used in the study of some related rings and modules. 

These sets are considered as a new kind of n-refined neutrosophic sets [12], with a similar structure and 

different operations. 

In this work, we define the concept of n-cyclic refined neutrosophic vector spaces and n-cyclic refined 

neutrosophic matrices. Also, we illustrate many examples to clarify the validity of these concepts, and we list 

some of related open questions. 

2. n-Cyclic Refined neutrosophic vector space. 

Definition 2.1 [39]  

Let  be a ring and  be  indeterminacies. We define 

 to be n-cyclic refined neutrosophic ring. 

Operations on  are defined as: 
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Where  is the multiplication on the ring , and , for all . 

Definition 2.2 [39] 

Let  be a field, we say that  

is a n-cyclic refined neutrosophic field. 

Definition 2.3 

 Let  be any vector space over a field . Then we say that 

is a weak n-cyclic refined neutrosophic vector 

space over the field .Elements of are called n-cyclic refined neutrosophic vectors, elements of are 

called scalars. 

If we take scalars from the n-cyclic refined neutrosophic field , we say that  is a strong n-cyclic 

refined neutrosophic vector space over thea n-cyclic refined neutrosophic field . Elements of 

n-cyclic refined neutrosophic scalars. 

Remark 2.1. Multiplication by an n-cyclic refined neutrosophic scalar is defined as: 

 

Where , , . 

Definition 2.5 

Let be a weak n-cyclic refined neutrosophic vector space over the n-cyclic refined neutrosophic field ; a 

nonempty  is called a weak n-cyclic refined neutrosophic vector subspaceof if is a subspace 

of  itself. 

Definition 2.6 
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Let be a strong n-cyclic refined neutrosophic vector space over then-cyclic refined neutrosophic 

field . A nonempty subset  is called a strong n-cyclic refined neutrosophic vector submodule of 

 if is a submodule of  itself. 

Theorem 2.1 

Let be a weak n-cyclic refined neutrosophic vector space over the n-cyclic refined neutrosophic field , 

 be a nonempty  subset of . Then  is a weak n-cyclic refined neutrosophic subspace if only 

if: 

 for all ,  

proof: 

it holds directly from the condition of subspace. 

Definition 2.7 

Let  be a weak n-cyclic refined neutrosophic vector space over the field ,  be an arbitrary element of 

, we say that  is a linear combination of {  if 

: . 

Definition 2.8 

Let  be a strong n-cyclic refined neutrosophic vector space over the n-cyclic refined neutrosophic field 

,  be an arbitrary element of , we say that  is a linear combination of { if 

: . 

Definition 2.9 

Let  be a subset of a weak  n-cyclic refined neutrosophic vector space  over the 

field ,  is a weak linearly independent set if  implies  

Definition 2.10 

Let  be a subset of a strong  n-cyclic refined neutrosophic vector space  over the 

n-cyclic refined neutrosophic field ,  is a weak linearly independent set if  implies 

 



Neutrosophic Sets and Systems, Vol. xx, 20xx     4 of 10 

 

 

Author(s), Paper’s title 

Definition 2.11 

Let  be two strong n-cyclic refined neutrosophic vector space over the n-cyclic refined 

neutrosophic field , let  be a well defined map. It is called a strong n-cyclic refined 

neutrosophic homomorphism if: 

 for all . 

A weak n-cyclic refined neutrosophic homomorphism can be defined as the same. 

Definition 2.12 

Let  be a weak/strong n-cyclic refined neutrosophic homomorphism, we define: 

(a) . 

(b) . 

Theorem 2.2 

Let  be a weak n-cyclic refined neutrosophic homomorphism. Then 

(a)  is a weak n-cyclic refined neutrosophic subspace of (I). 

(b)  is a weak nn-cyclic refined neutrosophic subspace of . 

Proof: 

is a vector space homomorphism since  are vector spaces, hence  is a subspace of 

the vector space , thus  is a weak n- cyclic refined neutrosophic subspace of (I). 

(b) It hold by similar argument. 

Theorem 2.3 

Let  be a strong n-cyclic refined neutrosophic homomorphism. Then 

(a)  is a strong n- cyclic refined neutrosophic subspace of (I). 

(b)  is a strong n- cyclic refined neutrosophic subspace of . 

Proof: 
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 is a module homomorphism since  are modules over the n-cyclic refined neutrosophic field 

, hence  is a submodule of the module , thus is a strong n- cyclic refined 

neutrosophic subspace of (I). 

(b) Holds by similar argument. 

Definition 2.13 n-cyclic refined neutrosophic matrix 

Let  where  is a n-cyclic refined neutrosophic field. We call to be the 

n-cyclic refined neutrosophic matrix. 

Definition 2.14 n-cyclic refined neutrosophic square matrix 

Let  is a neutrosophic matrix. We call to be the n-cyclic refinedneutrosophic square matrix if . 

Example 2.1 

Let , then 

 

is a 3-cyclic refined neutrosophic square matrix. 

can be written as: 

 

Example 2.2 

Let , then 

 

 is a 4-cyclic refined neutrosophic square matrix. 

 can be written as 
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Example 2.3: Multiplication of n-cyclic refined  neutrosophic square matrix 

Let , are two 3-cyclic refined neutrosophic 

square matrixes, where 

, 

 

Then we have. 

 

 

Now, we have in 3-cyclic refined neutrosophic ring 

, ,  

Thus. 
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Example 2.4: Addition on n-cyclic refined neutrosophic rings 

Let ,  

Hence, 

 +  

. 

 

5. Conclusions 

In this paper, we have defined for the first time the concept of n-cyclic refined neutrosophic vector 

space, and n-cyclic refined neutrosophic real matrices. Also, we have presented some of their 

elementary properties and illustrated many examples to clarify the validity of our work. 

Funding: “This research received no external funding” 

Conflicts of Interest: Authors declare that there is no conflict of interest.  
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