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Abstract:  This paper introduce s the concept of n-refined neutrosophic module as a new 
generalization of neutrosophic modules  and refined neutrosophic modules  respectively and as a 
new algebraic application of n -refined  neutrosophic set. It studies elementary properties of these 
modules. Also, This work  discusses some corresponding concepts such as weak/strong n-refined 
neutrosophic modules , n-refined neutrosophic homomorphisms , and kernels. 
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1. Introduction  

In 1980s the international movement called paradoxism, based on contradictions in science and 
literature, was founded by Smarandache, who then extended it to neutrosophy, based on 
contradictions and their neutrals.  [30] 

Neutrosophy as a new branch of philosophy  studies origin, nature, and indeterminacies, it was  

founded by F. Smarandache and became a useful tool in algebraic structures. Many neutro sophic 

algebraic structures were defined and studied such as neutrosophic groups, neutrosophic rings, 

neutrosophic vector spaces, and neutrosophic modules [1,2,3,4,5,6,7,8,9,10,11,12,13,14,15]. In 2013 

Smarandache proposed a new idea, when he extended the neutrosophic set to refined [n -valued] 

neutrosophic set, i.e. the truth value T is refined/split into types of sub -truths such as (T1, T2, 

�ó�ð�ü  similarly indeterminacy I is refined/split into types of sub -indeterminacies (I1, I2�ð�1�ó�ð�ü�1�Š�—�•�1�•�‘�Ž�1

falsehood F is refined/split into sub -falsehood (F1, F2,..,) [17,18]. 

Recently, there are increasing efforts to study the neutrosophic generalized structures and spaces 

such as refined neutrosophic modules, spaces, equations, and rings [5,14,21,22,23,24]. Smarandache 

et.al introduced the concept of n-refined neutrosophic ring [ 20], and n-refined neutrosophic vector 

space [19] by using n-refined neutrosophic set concept. Also, neutrosophic sets played an important 

role in applied science such as health care, industry, and optimization [25,26,27,28].  

In this paper we  give a new concept based on n-refined neutrosophic set, where we define and study 

the concept of n-refined neutrosophic modules, submodules, and homomorphisms  as a 

generalization of similar concepts in the case of neutrosophic and refined neutrosophic modules  

[13,14]. Also, we discuss some elementary properties. 
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For our purpose we use multiplication operation (defined in  [20]) between indeterminacies 

 as follows: 

 

All rings considered through this paper are commutative.  

2. Preliminaries  

Definition 2.1:  [20] 

Let (R,+, ) be a ring and  be n indeterminacies. We define 

(I)={ } to be n-refined neutrosophic ring.  

Definition 2.2 : [20] 

(a) Let (I) be an n-refined neutrosophic ring and P =  = { }, 

where  is a subset of R, we define P to be an AH-subring if  is a subring of R for all . 

AHS-subring is defined by the condition  for all . 

(b) P is an AH-ideal if  is an two sides ideal of R for all , the AHS-ideal is defined by the condition 

 for all . 

(c) The AH-ideal P is said to be null if  for all i. 

Definition 2.3 :[ 10] 

Let ( V , + , . ) be a vector space over the field K then ( V(I) , + ,. ) is called a weak neutrosophic vector 
space over the field K , and it is called a strong neutrosophic vector space if it is a vector space over 
the neutrosophic field K(I) . 

Definition 2.4 : [13] 

Let ( M,+,.) be a module over the ring R then (M(I),+,.) is called a weak neutrosophic module over the 
ring R, and it is called a strong neutrosophic module if it is a module over the neutrosophic ring R(I).  

Elements of M(I) have the form , i.e M(I) can be written as . 

Definition 2.5 : [13] 

Let M(I) be a strong neutrosophic module over the neutrosophic ring R(I) and W(I) be a non empty 
set of M(I), then W(I) is called a strong neutrosophic submodul e if W(I) itself is a strong neutrosophic 
module.  
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Definition 2.6 : [13] 

Let U(I) and W(I) be two strong neutrosophic submodules of  M(I)  and let , we say 

that f is a neutrosophic vector space homomorphism if  

(a) . 

(b)  is a module homomorphism.  

3. Main concepts and results  

Definition 3.1 :  

Let (M,+,.) be a module over the ring R, we say that 

 is a weak n-refined neutrosophic 

module over the ring R. Elements of  are called n-refined neutrosophic  vectors, elements of R 

are called scalars. 

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

n-refined neutrosophic module over the n -refined neutrosophic ring . Elements of  are 

called n-refined neutrosophic scalars. 

Remark 3.2: 

If we take n=1 we get the classical neutrosophic module. 

Addition on  is defined as: 

  

Multiplication by a scalar  is defined as: 

. 

Multiplicati on by an n-refined neutrosophic scalar  is defined as: 

. 

Where . 

Theorem 3.3 : 
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Let (M,+,.) be a module over the ring R. Then a weak n-refined neutrosophic module  is a 

module over the ring R. A strong n -refined neutrosophic module is a module over the n -refined 

neutrosophic ring (I). 

Proof: 

It is similar to that of Theorem  5 in [9]. 

Example 3.4: 

Let  be the finite module of integers modulo 2 over itself, we have:  

(a) The corresponding weak 2-refined neutrosophic module over the ring  is 

. 

Definition 3.5 : 

Let  be a weak n-refined neutrosophic module over the ring R, a nonempty subset  is 

called a weak n-refined neutrosophic module of  if  is a submodule of  itself. 

Definition 3.6 : 

Let  be a strong n-refined neutrosophic module over the n -refined neutrosophic ring , a 

nonempty subset  is called a strong n-refined neutrosophic submodule of  if  is a 

submodule of  itself. 

Theorem 3.7: 

Let  be a weak n-refined neutrosophic module over the ring R,  be a nonempty subset 

of . Then  is a weak n-refined neutrosophic submodule if and only if:  

  for all . 

Proof: 

It hol ds directly from the fact that is  is a submodule of . 

Theorem 3.8: 

Let  be a strong n-refined neutrosophic module over the n -refined neutrosophic ring , 

 be a nonempty subset of . Then  is a strong n-refined neutrosophic submodule if 

and only if:  
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  for all . 

Proof: 

It  holds directly from the fact that  is  is a submodule of  over the n-refined neutrosophic 

ring  . 

Example 3.9: 

 is a module over the ring R,  is a submodule of M, 

} is the corresponding weak/strong 2 -refined 

neutrosophic module.  

 is a weak 2-refined neutrosophic 

submodule of the weak 2-refined neutrosophic module  over the ring R. 

 is a strong 2-refined 

neutrosophic submodule of the strong 2-refined neutrosophic module  over the n-refined 

neutrosophic ring . 

Definition 3.10 : 

Let  be a weak n-refined neutrosophic module over the ring R,  be an arbitrary element of 

, we say that x is a linear combination of {  is 

: . 

Example 3.11: 

Consider the weak 2-refined neutrosophic module in Example 3.11, 

 

, we have  

 

i.e x is a linear combination of the set  over the ring R. 

Defin ition 3.12 : 
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Let  be a strong n-refined neutrosophic module over the n -refined neutrosophic ring ,  

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

: . 

Example 3.12: 

Consider the strong 2-refined neutrosophic module 

} over the 2-refined neutrosophic ring , 

, hence x is a linear =

combination of the set  

��

 over the 2-refined neutrosophic ring . 

Definition 3.15 : 

Let  be a subset of a weak n-refined neutrosophic module  over the ring R, X is 

a weak linearly independent set if . 

Definition 3.16 : 

Let  be a subset of a strong n-refined neutrosophic module  over the n-refined 

neutrosophic ring , X is a weak linearly independent set if 

 

Definition 3.17 : 

Let  be two strong n-refined neutrosophic modul es over the n-refined neutrosophic 

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

homomorphism if:  

  for all . 

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

Definition 3.18 : 

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

(a) . 
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(b) . 

Theorem 3.19: 

Let  be a weak n-refined neutrosophic homomorphism. Then  

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

(b)  is a weak n-refined neutrosophic submodule of . 

Proof: 

(a)  is a module homomorphism since  are modules, hence  is a submodule of 

the module , thus  is a weak n-refined neutrosophic submodule of . 

(b) Holds by similar argument.  

Theorem 3.20: 

Let  be a strong n-refined neutrosophic homomorphism. Then  

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

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

Proof: 

(a)  is a module homomorphism since  are modules over the n-refined neutrosophic 

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

neutrosophic submodule of . 

(b) Holds by similar argument.  

Theorem 3.21: 

Let  be a strong n-refined neutrosophic homomorphism. Then  

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

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

Proof: 
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(a)  is a module homomorphism since  are modules over the n-refined neutrosophic 

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

neutrosophic submodule of . 

(b) Holds by similar argument.  

Example 3.22: 

Let ,  be two weak 

2-refined neutrosophic modules over the ring of real numbers R. Consider , where 

,  is a weak 2-refined neutrosophic 

homomorphism over the ring R.  

. 

. 

Example 3.23: 

, Let 

refined neutrosophic modules -} be two strong 2

(I). Define refined neutrosophic ring -over 2 refined neutrosophic module -of the strong 2

.; ��

 is a strong 2-refined neutrosophic homomorphism:  

Let , we have  

  

Let  be a 2-refined neutrosophic scalar, we have 

, 

, hence  is a strong 2-refined neutrosophic 

homomorphism.  

. 
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.��

5. Conclusion   

In this paper , we continuo the efforts about defining and studying n -refined neutrosophic 
algebraic structures, where we have introduced  the concept of weak/strong n-refined neutrosophic  
module . Also, some related concepts such as weak/strong n-refined neutrosophic submodule , 
n-refined neutrosophic homomorphism have been presented and studied.  
Future research 
Authors hope that some corresponding notions will be studied in future such as weak/strong 
n-refined neutrosophic basis of n-refined neutrosophic modules, and AH -submodules. 
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Abstract:  This research paper presents a neutrosophic mathematical representation of the elements of the digital 

image by dividing the points of the digital picture ��matrix into neutrosophic sets (PNS - Picture Neutrosophic 

Set), and studying the degree of connection between the points of the digital image for us to reach to the 

connected neutrosophic sets. We have also introduced many mathematical theories and results to calculate the 

difference and dissimilarity between the neu trosophic sets, which contributes practically in the comparison 

between digital images and their different uses. Our results help mainly to upgrade and create new neutrosophic 

algorithms for searching inside images and videos databases�� 

Keywords: Neutrosophic set; connected neutrosophic set; picture  neutrosophic set (������ ); difference measure; 

dissimilarity measure.  
 

1. Introduction  

The neutrosophic logic, which resulted in a revolution in the mathematical logic world , was first 

introduced by Florentin  in 1995 [1, 2]. It is a generalization of intuitionistic fuzzy logic. Several papers 

have been published in this field by Florentin  and Salama et al [3-15]. It is necessary to take advantage 

of the features of this logic in various applied sciences. 

Having studied researches related to digital image processing [16-18], we have noted that 

applied sciences researchers are interested in the use of fuzzy logic, first introduced by Lotfi Zadeh 

[19], for digital image processing because of its flexibili ty and appropriate features to deal with 

different forms of digital images.  Moreover, the neutrosophic logic  is a generalization and extension 

of fuzzy logic. It has provided many additional methods and tools, which we can be used to study 

digital images w ith greater accuracy and comprehensiveness than before. 

Digital image processing is mainly based on mathematical concepts [20-26], such as 

mathematical logic , linear algebra (matrices), topology, statistics (especially Bayes' theory), Shannon 

information t heory, and Fourier transform in different representations along with neural networks . 

Several researchers have performed studies specifying methods to measure the dissimilarity, 

difference and distance between NSs. Salama, Smarandache, & Eisa, (2014) [27] have introduced image 

processing via neutrosophic techniques. Mohana & Mohanasundari (2019) [28] have studied some 
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similarity measures of single valued neutrosophic rough sets . Sinha & Majumdar (2019) [29] have 

studied an approach to similarity measure bet ween neutrosophic soft sets. Das, Samanta, Khan, 

Naseem & De (2020) [30] also have a study on discrete mathematics: sum distance in neutrosophic 

graphs with application.  

We have organized this paper into 4 sections. In section 2, we discuss preliminaries about digital 

images and the neutrosophic set. In section 3, we have introduced new neutrosophic concepts, such 

as �-�Ì 
k�Ù
o��(the extent to which the series of points (�Ù) belongs to the neutrosophic set S), and �%�Ì�:�L�á�M�; 

(the connection strength between the points �L�á�M�Ð�5), based on which we have deduced connected 

neutrosophic sets. In addition, we have presented our vision in the field of distance and dissimilarity 

measures in neutrosophic sets. In section 4, we have concluded our paper. 

2. Preliminaries  

2.1. Digital Image :[31] It is a representation of a two-dimensional image in the form of a matrix of 

small squares, each image consists of thousands or millions of small squares, each of which is called 

the elements of the image or pixels. 

When the computer starts drawing the image, it divides the screen or printed page into a grid of 

pixels. Then the computer uses the stored values of the digital image to give each pixel its color and 

brightness. The images posted on websites or by mobile phone are examples of digital images. For 

example, the small picture (Felix) can be represented in Figure 1: 

 

 

With an array (35 × 35), its elements are composed of numbers 0 and 1. Each element indicates 

the color of the pixel. It takes the value (0) for the black pixel and the value (1) for the white pixel. 

Note that digital images using two colors are called binary or Boolean imag es. 

 

 

The grayscale images are represented by a matrix, each element of which specifies the 

corresponding pixel intensity. For practical reasons, most of the current digital files use integers 

Figure 1: Image of Cat Felix [31] 

Figure 2:��Matrix representing the image of Cat Felix [31]  
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enclosed between zero-0 (for black pixels, very low color) and 255 (for the white pixel, the color is 

super hard). 

2.2. Neutrosophic Logic: [2] Was created by professor Florentin Smarandache in 1995. It is a 

generalization of (fuzzy, intuitionistic, paracon sistent) logic. For any logical variable �����T in the 

neutrosophic logic �#, it is described by �:�P�á�E�á�B�;, where: 

�P
L �6�º �:�T�; : Truth membership function: a degree of membership function, for any �T in the 

neutrosophic set���#, and its values range in the open interval non -standard, where: 

�6�º �:�T�;�ã�����#���\ �����?�r�?�á�s�>�> 

�E
L �+�º �:�T�; : Indeterminacy membership function: a degree of indeterminacy, for any �T in the 

neutrosophic set �#, and its values range in the open interval non-standard, where: 

�+�º �:�T�;�ã�����#���\ �����?�r�?�á�s�>�> 

�B
L �(�º �:�T�;: Falsity membership function: a degree of non-membership, for any �T in the neutrosophic 

set �#, and its values range in the open interval non-standard, where: 

�(�º �:�T�;�ã�����#���\ �����?�r�?�á�s�>�> 

3. Neutrosophic  Digital Image  

Let �/  be the digital image matrix �#, so any pixel (point) of image A that is expressed by the 

element �L���:�T�á�U�; of the matrix �/  has four horizontal and vertical adjacent points �:�T��
G���s�á�U�;��and 

�:�T�á�U��
G���s�; and four diagonal adjacent points �:�T��
G���s�á�U��
G���s�;, so any point or pixel is surrounded by 

eight adjacent points (8-adjacent), noting the cases where the point �2 is present on the border of the 

matrix �/ .[18]�� 

3.1. Connected Neutrosophic  Sets:  

Definition 3.1 : Let �5 be a subset of �/ . For any �L, �M from �5, they are connected in �5 if you find a 

path of points from �5 that connects �L with �M as follows: 

�Ù�ã���L
L �L�4�á�L�5�á�L�6�á�å �ä�ä�á�L�á�?�5�á�L�á 
L �M . 

Where �L�Ü is adjacent to �L�Ü�?�5 (�s
Q�E
Q�J). 

We denote the connection relationship between �L�á�M by �L�é�M. 

Obviously, the relationship ( �é) represents an equivalence relationship: 

�4�A�B�H�A�T�E�R�A�ã
c�L�é�L
g�����������¬���������5�U�I�I�A�P�N�E�?�ã��
c�L�é�M�����œ�����M�é�L
g���������¬���������6�N�=�J�O�E�P�E�R�A�ã��
c�L�é�M�����¬���M�é�V�����œ�����L�é�V
g 

 

Remark 3.1: By introducing the concept of non - member function and the function of indeterminacy 

to the neutrosophic logic, it has got more accuracy than fuzzy logic in different cases, such as an equal 

degree of membership. Thus, we can introduce the order relation (
Q�8) between any two elements in 

the neutrosophic set: 

Definition  3.2: �Ê���L�á�M�Ð�5, (�5 is neutrosophic set), then: 

�L
Q�8 �M���ž ���P��
�6�Ì �:�L�;��
O���6�Ì �:�M�;����������������������������������������������������������������������������������������������������������������������������������

�:�K�N�;�����(�Ì�:�L�;��
P���(�Ì �:�M�;�������â�����6�Ì �:�L�; 
L���6�Ì �:�M�;��������������������������������������������������������������������������������
���:�K�N�;�������+�Ì �:�L�;��
R���+�Ì �:�M�;�����������â�����6�Ì �:�L�; 
L���6�Ì �:�M�;�á �(�Ì �:�L�; 
L���(�Ì �:�M�;����
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Remark 3.2: The order relation ( 
Q�8) maintains its consistency with fuzzy logic in the case 

of  �6�Ì �:�L�;��
M���6�Ì �:�M�;, and maintains consistency with intuitionistic fuzzy logic in the case of  

�(�Ì�:�L�;��
M���(�Ì �:�M�;�������¬�����6�Ì �:�L�; 
L���6�Ì �:�M�;. 

Example 3.1: �:�r�á�s�á�s�;��
Q�8 �:�r�á�r�á�r�;�������á�:�s�á�s�á�s�;��
Q�8 �:�s�á�r�ä�w�á�s�;  

              �:�r�ä�{�á�s�á�r�ä�z�;��
Q�8 �:�s�á�r�ä�u�á�r�ä�s�;�����á�������:�r�ä�y�á�r�á�r�ä�v�;��
Q�8 �:�r�ä�y�á�s�á�r�ä�u�; 

Definition  3.3: [2] �Ê���L�á�M�Ð�5, then:�>�L
Q�M�?���ž ���>�6�Ì �:�L�;��
Q�6�Ì �:�M�;�����á�+�Ì �:�L�; 
R�+�Ì �:�M�;���������=�J�@�������(�Ì�:�L�; 
R�(�Ì�:�M�;�? 

Remark 3.3: �Ê���L�á�M�Ð�5�����œ��
d
���>�L
Q�:�s�á�r�á�r�; 
L �s�Ç�������¬�������������r�Ç 
L �:�r�á�s�á�s�;��
Q�L�?��
�>���L
Q�8 �:�s�á�r�á�r�; 
L �s�Ç�������¬�����������r�Ç 
L �:�r�á�s�á�s�;��
Q�8 �L�?


h & �>�L
Q�M�������œ�����L
Q�8 �M�?������ 

Definition  3.4: Let (�Ù�ã���L
L �L�4�á�L�5�á�L�6�á�å �ä�ä�á�L�á�?�5�á�L�á 
L �M), series of adjacent points, between the points 

�á�M : �L�Ü�Ð�5�� (�5 neutrosophic set). The extent to which the series of points (�Ù) belongs to the 

neutrosophic set S, denote by �-�Ì 
k�Ù
o: 

�-�Ì 
k�Ù
o
L �T�����������â���������:�T�Ð���Ù�;�������=�J�@���:���T��
Q�8�������L�Ü�����â���E
L �r�á�s�á�å �ä�á�J���;�� 

�œ�����-�Ì 
k�Ù
o
L �•�‹�•�
̧: ���:�L�Ü�; 

Definition  3.5: The connect strength between the points �L�á�M�Ð�5 (�5 neutrosophic set). 

denote by �%�Ì�:�L�á�M�;: �%�Ì�:�L�á�M�; 
L �-�Ì 
k�Ú
o�����â���-�Ì �:�Ù�Ü�;��
Q�8�����-�Ì 
k�Ú
o���������:�Ê�Ù�Ü�á�Ú�ã���L�á�å �á�M�; 

�œ�����%�Ì�:�L�á�M�; 
L �•�ƒ�š�
̧: �:�-�Ì �:�Ù�Ü�;�; 

Theorem 3.1: �5 neutrosophic set and �Ê���L�á�M�Ð�5, then: 

1: �%�Ì�:�L�á�L�; 
L �L 

2: �%�Ì�:�L�á�M�; 
L �%�Ì�:�M�á�L�; 

Proof:  

1: �Ù�Ü any path, from �L to �L    �œ    �-�Ì �:�Ù�Ü�; 
L �•�‹�•�
̧: �:�L�Ü�;��
Q�8 �����L���� 

  On the other hand: 

  The point���L alone represents a series with a length of 0 from �L to �L, then: 

�Ì���Ù�Ü�÷�����-�Ì �:�Ù�Ü�; 
L �����L 

  Thus:���%�Ì�:�L�á�L�; 
L �•�ƒ�š�
̧: �:�-�Ì �:�Ù�Ü�;�; 
L �L 

2: Obviously.  (by Definition  3.4) 

Theorem 3.2: �Ê���L�á�M�Ð�5 (S neutrosophic set), then: 

�%�Ì�:�L�á�M�; 
Q�•�‹�•�
̧: �:�L�á�M�; 

Proof:  

�Ù any path, from �L to �M: (�Ù�ã�L
L �L�4�á�L�5�á�å �á�L�á�?�5�á�L�á 
L �M), then: 

�-�Ì 
k�Ù
o
L �•�‹�•�
̧: �:�L�Ü�;��
Q�•�‹�•�
̧: �:�L�4�á�L�á�; 
L �•�‹�•�
̧: �:�L�á�M�;�������������â�E
L �r�á�s�á�å �ä�á�J 

�œ  �%�Ì �:�L�á�M�; 
L �•�ƒ�š�
̧: 
k�-�Ì �:�Ù�Ü�;
o��
Q�•�‹�•�
̧: �:�L�á�M�; 

Definition  3.6: �Ê���L�á�M�Ð�5, �L and �M is connected in �5  iff: �%�Ì �:�L�á�M�; 
L���•�‹�•�
̧: �:�L�á�M�;. 

Theorem 3.3: �5 neutrosophic set and �Ê���L�á�M�Ð�5, then: 

�L and �M is connected in �5  �ž  �Ì���Ù�ñ�ã�L
L �L�4�á�L�5�á�å �á�L�á�?�5�á�L�á 
L �M : �2�Ü�Ð�5�����¬�����2�Ü
R�•�‹�•�
̧: �:�L�á�M�;  (for all �E) 
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Proof:  

Let ���Ù�ñ path from �L to  : �2�Ü�Ð�5�����¬�����2�Ü
R�•�‹�•�
̧: �:�L�á�M�;, then: 

�%�Ì�:�L�á�M�; 
L �•�ƒ�š�
̧: 
k�-�Ì �:�Ù�;
o
R�-�Ì �:�Ù
�ñ�; 
L �•�‹�•�
̧: �:�L�Ü�; 
R���•�‹�•�
̧: �:�L�á�M�;  

And   �%�Ì �:�L�á�M�; 
Q�•�‹�•�
̧: �:�L�á�M�;  (Theorem 3.2) 

Then: �%�Ì �:�L�á�M�; 
L���•�‹�•�
̧: �:�L�á�M�; �œ �L and �M is connected in �5   

On the other hand: �L and �M is connected in  , then: 

�Ì���Ù�ñ path from �L to �M : �-�Ì �:�Ù
�ñ�; 
L �•�ƒ�š�
̧: 
k�-�Ì �:�Ù�;
o
L �%�Ì �:�L�á�M�; 
L �•�‹�•�
̧: �:�L�á�M�; 

Then for all �2�Ü on ���Ù�ñ, we have:  �2�Ü
R�-�Ì �:�Ù
�ñ�; 
L �•�‹�•�
̧: �:�L�á�M�; 

Corollary 3.1:  From the above we note that the relationship of the connection between two points is 

the relationship of: 1: reflexivity, 2: Symmetry, 3: not necessarily transitive.  

Proof:  

1: �%�Ì�:�L�á�L�; 
L �L
L �•�‹�•�
̧: �:�L�á�L�; 

2: �•�‹�•�
̧:�:�L�á�M�; 
L �%�Ì�:�L�á�M�; �œ�%�Ì�:�M�á�L�; 
L �%�Ì�:�L�á�M�; 
L �•�‹�•�
̧: �:�L�á�M�; 

3: Let �L�á�M�á�V three points from  neutrosophic set �5
L �>�L�á�M�á�V�? (�/�=�P�N�E�T���s
H�u): 

�M
Q�8 �L
L �V, then:   

�%�Ì�:�L�á�M�; 
L �%�Ì�:�M�á�V�; 
L �M and �%�Ì�:�L�á�V�; 
L �M��
M���•�‹�•�
̧: �:�L�á�V�;��, thus: 

(�L and �M is connected in �5) and (�M and �V is connected in �5), but (�L and �V is not connected in �5)   

Definition  3.7: �5 neutrosophic set, �5 is connected iff: �>�Ê���L�á�M�Ð�5�?���œ�>�%�Ì�:�L�á�M�; 
L �•�‹�•�
̧: �:�L�á�M�;�?. 

3.2. Operations on neutrosophic  sets: 

We will now in this section, we present our vision of distance  and dissimilarity  measures 

between two neutrosophic sets. 

Definition  3.8: Let �7 be the set of points of the matrix �/ , a representative of the digital image �+. 

denote by �2�0�5�:�7�; for set of all neutrosophic sets in �7 (�2�0�5 - Picture Neutrosophic Set). 

For �#�á�$ �Ð���2�0�5�:�7�;: 

Union:            ���#�ë�$ 
L 
[�Q�ã
k�6�º�ë�»�:�Q�;�á�+�º�ë�»�:�Q�;�á�(�º�ë�»�:�Q�;
o�â�Q�Ð�7
_, where: 

�6�º�ë�»�:�Q�; 
L �•�ƒ�š���:�6�º �:�Q�;�á�6�»�:�Q�;�; 

�+�º�ë�»�:�Q�; 
L �•�‹�•���:�+�º �:�Q�;�á�+�»�:�Q�;�; 

�(�º�ë�»�:�Q�; 
L �•�‹�•���:�(�º �:�Q�;�á�(�»�:�Q�;�; 

Intersection:       �#�ê �$ 
L �<�Q�ã
k�6�º�ê�»�:�Q�;�á�+�º�ê�»�:�Q�;�á�(�º�ê�»�:�Q�;
o�â�Q�Ð�7�=, where: 

�6�º�ê�»�:�Q�; 
L �•�‹�•���:�6�º �:�Q�;�á�6�»�:�Q�;�; 

�+�º�ê�»�:�Q�; 
L �•�ƒ�š���:�+�º �:�Q�;�á�+�»�:�Q�;�; 

�(�º�ê�»�:�Q�; 
L �•�ƒ�š���:�(�º �:�Q�;�á�(�»�:�Q�;�; 
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Example 3.2: Let us consider the following neutrosophic sets �# and �$��in 

�7 
L �<�Q�5�á�Q�6�á�Q�7�á�Q�8�=, where: 

�# 
L �<�Q�5�ã�:�r�á�s�á�s�;�á���Q�6�ã�:�s�á�r�ä�t�á�r�;�á���Q�7�ã�:�r�ä�y�á�r�ä�u�á�s�;�á�Q�8�ã�:�r�ä�{�á�r�ä�u�á�s�;�=  

�$ 
L �<�Q�5�ã�:�r�ä�t�á�s�á�r�ä�t�;�á�Q�6�ã�:�s�á�r�ä�w�á�r�ä�u�;�á�Q�7�ã�:�s�á�r�ä�z�á�s�;�á���Q�8�ã�:�r�ä�{�á�r�ä�z�á�r�ä�t�;�=�� 

Then: 

�#�ë�$ 
L �<�Q�5�ã�:�r�ä�t�á�s�á�r�ä�t�;�á���Q�6�ã�:�s�á�r�ä�t�á�r�;�á���Q�7�ã�:�s�á�r�ä�u�á�s�;�á���Q�8�ã�:�r�ä�{�á�r�ä�u�á�r�ä�t�;�=  

�#�ê�$ 
L �<�Q�5�ã�:�r�á�s�á�s�;�á���Q�6�ã�:�s�á�r�ä�w�á�r�ä�u�;�á���Q�7�ã�:�r�ä�y�á�r�ä�z�á�s�;�á���Q�8�ã�:�r�ä�{�á�r�ä�z�á�s�;�=�� 

Theorem 3.4: Let  �#�á�$ �Ð���2�0�5���:�7�;, then: (for all �Q�Ð�7) 

�# �C�$�������; �������>�6�º �:�Q�;��
Q�6�»�:�Q�;�����á �+�º �:�Q�; 
R�+�»�:�Q�;�����������=�J�@���������(�º �:�Q�; 
R�(�»�:�Q�;�? 

Proof:  

�# �C�$�������; �����#�ë �$ 
L �$���������������������������������������������������������������������������������������������������� 

           �; 
^

�•�ƒ�š
k�6�º �:�Q�;�á�6�»�:�Q�;
o
L �6�»�:�Q�;

�•�‹�•
k�+�º �:�Q�;�á�+�»�:�Q�;
o
L �+�»�:�Q�;������

�•�‹�•
k�(�º �:�Q�;�á�(�»�:�Q�;
o
L �(�»�:�Q�;

�� �; �����P
�6�º �:�Q�;��
Q�6�»�:�Q�;
�+�º �:�Q�;����
R�+�»�:�Q�;
�(�º �:�Q�;����
R�(�»�:�Q�;

���������������������������������������������������� 

Definition  3.9: An operator ���3�ã�2�0�5�:�7�; 
H���2�0�5�:�7�; �\ �������2�0�5�:�7�; 

Is the difference, if it satisfies for all �#�á�$�á�%�Ð���2�0�5�:�7�;, follow properties:  

DIF1: �#�3�$ �C�#���������� 

DIF2: �#�3�Î ��
L �#�������� 

DIF3: �# �C�$�������; �����#�3�$ 
L �Î ������������ 

DIF4: �E�B���$ �C�%�������: �$�3�# �C�%�3�#������������ 

Theorem 3.5: The function �3�ã�2�0�5�:�7�;��
H���2�0�5�:�7�;���\ �������2�0�5�:�7�; given by: 

�#�3�$ 
L �<�Q�ã�@�6�º�3�»�:�Q�;�á�+�º�3�»�:�Q�;�á�(�º�3�»�:�Q�;�A�â�Q�Ð�7�=, where: 

�6�º�3�»�:�Q�; 
L �•�ƒ�š���:�r�á�6�º �:�Q�; 
F �6�»�:�Q�;�;�� 

     �+�º�3�»�:�Q�; 
L �•�‹�•���:�s�á�s
E�:�+�º �:�Q�; 
F�+�»�:�Q�;�;�;  

      �(�º�3�»�:�Q�; 
L �•�‹�•���:�s�á�s
E�:�(�º �:�Q�; 
F �(�»�:�Q�;�;�;�� 

Is the difference between �2�0�5�:�7�; sets. 

Proof:  

DIF1: �#�3�$ �C�#���������� 

�Ê���Q�Ð�7���œ��������

�Õ
�Ö
�Ô

�Ö
�Ó�6�º�3�»�:�Q�; 
L �•�ƒ�š
k�r�á�6�º �:�Q�; 
F �6�»�:�Q�;
o����������������������

�+�º�3�»�:�Q�; 
L �•�‹�•�@�s�á�s
E
k�+�º �:�Q�; 
F �+�»�:�Q�;
o�A����

�(�º�3�»�:�Q�; 
L �•�‹�•�@�s�á�s
E
k�(�º �:�Q�; 
F �(�»�:�Q�;
o�A

���������������������������������� 

�>�r 
Q�6�º �:�Q�;�?�����������������=�J�@���������������������>�r 
Q�6�»�:�Q�;�����œ�����6�º �:�Q�; 
F �6�»�:�Q�; 
Q�6�º �:�Q�;�?������ 

Hence: �6�º�3�»�:�Q�; 
L �•�ƒ�š
k�r�á�6�º �:�Q�; 
F�6�»�:�Q�;
o
Q�6�º �:�Q�; 

�+�º �:�Q�; 
Q�s���������=�J�@���������������������H
�+�»�:�Q�; 
Q�s�����œ�����+�»�:�Q�; 
E�+�º �:�Q�; 
Q�s
E�+�º �:�Q�;����
�����������������������������������������������œ���+�º �:�Q�; 
Q�s
E
k�+�º �:�Q�; 
F �+�»�:�Q�;
o

�I�� 

Hence: ���+�º�3�»�:�Q�; 
L �•�‹�•���:�s�á�s
E�:�+�º �:�Q�; 
F �+�»�:�Q�;�;�; 
R�+�º �:�Q�; 

Similarity: �(�º�3�»�:�Q�; 
L �•�‹�•���:�s�á�s
E�:�(�º �:�Q�; 
F�(�»�:�Q�;�;�; 
R�(�º �:�Q�; 

Thus: �#�3�$ �C�#����������(by Theorem 3.4) 
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DIF2: �#�3�Î ������
L �#�������� 

�Î 
L �<�Q�ã�:�r�á�s�á�s�;�������â�Ê�Q�Ð�7�=�����œ�� 

�Ê���Q�Ð�7 �œ��������
^

�6�º�3�Î �:�Q�; 
L �•�ƒ�š�:�r�á�6�º �:�Q�; 
F �r�;����
L�����6�º �:�Q�;��������������

�+�º�3�Î �:�Q�;��
L �•�‹�•
k�s�á�s
E�:�+�º �:�Q�; 
F �s�;
o
L���+�º �:�Q�;��

�(�º�3�Î �:�Q�; 
L �•�‹�•
k�s�á�s
E�:�(�º �:�Q�; 
F�s�;
o
L���(�º �:�Q�;

�������������������� 

Then: �#�3�Î ������
L �#������������ 

DIF3: �# �C�$�������; �����#�3�$ 
L �Î ������������ 

�# �C�$�������ž �������P
�6�º �:�Q�;��
Q�6�»�:�Q�;
�+�º �:�Q�;��
R�+�»�:�Q�;��
�(�º �:�Q�; 
R�(�»�:�Q�;

�������������ž ���������P

�6�º�3�»�:�Q�; 
L �r
�+�º�3�»�:�Q�; 
L �s
�(�º�3�»�:�Q�; 
L �s

�����������������ž �����������#�3�$ 
L �Î ���� 

DIF4: �E�B���$ �C�%�������: �$�3�# �C�%�3�#������������ 

�$ �C�%�������: �����P
�6�»�:�Q�;��
Q�6�¼�:�Q�;
�+�»�:�Q�;����
R�+�¼�:�Q�;��
�(�»�:�Q�; 
R�(�¼�:�Q�;

�����������: ���������P
�6�»�:�Q�; 
F�6�º �:�Q�; 
Q�6�¼�:�Q�; 
F �6�º �:�Q�;
�+�»�:�Q�; 
F �+�º �:�Q�; 
R�+�¼�:�Q�; 
F �+�º �:�Q�;

�(�»�:�Q�; 
F �(�º �:�Q�; 
R�(�¼�:�Q�; 
F �(�º �:�Q�;
�������������� 

        �: �����P

�6�»�3�º �:�Q�; 
Q�6�¼�3�º �:�Q�;

�+�»�3�º �:�Q�;��
R�+�¼�3�º �:�Q�;��
�(�»�3�º �:�Q�; 
R�(�¼�3�º �:�Q�;

�������������: �����������$
F �# �C�%
F�#�������� 

Example 3.3: Let �7 
L �<�Q�5�á�Q�6�á�Q�7�=, and �#�á�$ �Ð�2�0�5�:�7�; : 

�# 
L �<�Q�5�ã�:�r�ä�z�á�r�ä�s�á�r�ä�u�;�á�Q�6�ã�:�r�ä�{�á�r�ä�t�á�r�;�á�Q�7�ã�:�r�ä�{�á�r�ä�z�á�s�;�=  

�$ 
L �<�Q�5�ã�:�r�ä�t�á�s�á�r�ä�t�;�á�Q�6�ã�:�s�á�r�ä�w�á�r�ä�u�;�á���Q�7�ã�:�r�ä�{�á�r�ä�z�á�s�;�=�� 

Then: �#�3�$ 
L �<�Q�5�ã�:�r�ä�x�á�r�ä�s�á�s�;�á�Q�6�ã�:�r�á�r�ä�y�á�r�ä�y�;�á�Q�7�ã�:�r�á�s�á�s�;�= 

Definition  3.10: An operator ���&�ã�2�0�5�:�7�; 
H�2�0�5�:�7�;���\ �����?�r��
�? �á�s�>�>�� 

Is the distance measure, if it satisfies for all �#�á�$�á�%�Ð���2�0�5�:�7�;, follow properties:  

DIS1: �&�:�#�á�$�; 
L �r�����ž �����# 
L �$������������ 

DIS2: �&�:�#�á�$�; 
L �&�:�$�á�#�;���������� 

DIS3: �&�:�#�á�%�; 
Q�&�:�#�á�$�; 
E�&�:�$�á�%�;���������� 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 3:��A three-dimension representation of a neutrosophic set [27] 
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Theorem 3.6: The function �&�ã�2�0�5�:�7�;��
H���2�0�5�:�7�;���\ �����?�r��
�? �á�s�>�> given by: [27]  

�&�:�#�á�$�; 
L 
©
�s

�u�J

Í �>�:�6�º �:�Q�Ü�; 
F �6�»�:�Q�Ü�;�;�6 
E�:�+�º �:�Q�Ü�; 
F �+�»�:�Q�Ü�;�;�6 
E�:�(�º �:�Q�Ü�; 
F �(�»�:�Q�Ü�;�;�6�?

�á

�Ü�@�5

 

Is the distance measure between �2�0�5�:�7�; sets. 

Proof: Obviously : �&�:�#�á�$�; is generalization of the usually used to measure the distance of objects 

in Euclidean geometry 

Example 3.4: Let �7 
L �<�Q�5�á�Q�6�á�Q�7�=, and �#�á�$ �Ð�+�0�5�:�7�; : 

�# 
L �<�Q�5�ã�:�r�ä�z�á�r�ä�s�á�r�ä�u�;�á���Q�6�ã�:�r�ä�v�á�r�ä�w�á�r�;�á���Q�7�ã�:�r�ä�y�á�r�ä�z�á�s�;�= 
�$ 
L �<�Q�5�ã�:�r�ä�y�á�s�á�r�ä�w�;�á���Q�6�ã�:�s�á�r�ä�w�á�r�ä�u�;�á���Q�7�ã�:�r�ä�{�á�r�ä�z�á�r�ä�y�;�= 

Then: �&�Ç�¾�:�#�á�$�; 
L 
§
�5

�=
�:�r�ä�z�x
E�r�ä�v�w
E�r�ä�s�u�;��
L��
§

�5

�=
�s�ä�v�v
L �¾�r�ä�s�x
L �r�ä�v 

Definition  3.11: An operator ���&�/ �ã�2�0�5�:�7�; 
H���2�0�5�:�7�; �\ �:�&�/ �Í �á�&�/ �Â�á�&�/ �¿�;, where: 

�&�/ �Í : denote the degree of dissimilarity . ( �r��
�? 
Q�&�/ �Í 
Q�s�>) 

�&�/ �Â: denote the degree of indeterminate dissimilarity . ( �r��
�? 
Q�&�/ �Â
Q�s�>) 

�&�/ �¿: denote the degree of non-dissimilarity. ( �r��
�? 
Q�&�/ �¿ 
Q�s�>) 

Is the dissimilarity measure, if it satisfies for all �#�á�$�á�%�Ð���2�0�5�:�7�;, follow properties:  

DISM1: �&�/ �:�#�á�#�; 
L �:�r�á�s�á�s�;�������� 

DISM2: �&�/ �:�#�á�$�; 
L �&�/ �:�$�á�#�;���������� 

DISM3: �# �C�$ �C�%�����: ���&�/ �:�#�á�$�; 
Q���&�/ �:�#�á�%�;���¬���&�/ �:�$�á�%�; 
Q���&�/ �:�#�á�%�; 

Remark 3.4: Let  �#�á�$ �Ð���2�0�5�:�7�;, then: 

�:�#�3�$�; �ë�:�$�3�#�; 
L �<�Q�ã
k�6�ñ�:�Q�;�á�+�ñ�:�Q�;�á�( �ñ�:�Q�;
o�â�Q�Ð�7�=, where: 

�6�ñ�:�Q�; 
L �•�ƒ�š
k�•�ƒ�š
k�r�á�6�º �:�Q�; 
F �6�»�:�Q�;
o�á�•�ƒ�š
k�r�á�6�»�:�Q�; 
F �6�º �:�Q�;
o
o
L ���6�º �:�Q�; 
F �6�»�:�Q�;���� 

�+�ñ�:�Q�; 
L �•�‹�•�@�•�‹�•�@�s�á�s
E
k�+�º �:�Q�; 
F�+�»�:�Q�;
o�A�á�•�‹�•�@�s�á�s
E
k�+�»�:�Q�; 
F �+�º �:�Q�;
o�A�A
L �s
F ���+�º �:�Q�; 
F �+�»�:�Q�;��  

�( �ñ�:�Q�; 
L �•�‹�•�@�•�‹�•�@�s�á�s
E
k�(�º �:�Q�; 
F�(�»�:�Q�;
o�A�á�•�‹�•�@�s�á�s
E
k�(�»�:�Q�; 
F �(�º �:�Q�;
o�A�A 
L �s
F ���(�º �:�Q�; 
F �(�»�:�Q�;��  

Theorem 3.7: The function �&�/ �ã�2�0�5�:�7�;��
H���2�0�5�:�7�;���\ �����:�&�/ �Í �á�&�/ �Â�á�&�/ �¿�;   

Given by, �Ê���#�á�$ �Ð�2�0�5�:�7�;�ã    �&�/ �:�#�á�$�; 
L �:�&�/ �Í �:�#�á�$�;�á�&�/ �Â�:�#�á�$�;�á�&�/ �¿�:�#�á�$�;�;, where: 

�&�/ �Í �:�#�á�$�; 
L
�s

�J

Í �>���6�º �:�Q�Ü�; 
F �6�»�:�Q�Ü�;���?

�á

�Ü�@�5

 

�&�/ �Â�:�#�á�$�; 
L
�s

�J

Í �>�s
F ���+�º �:�Q�Ü�; 
F �+�»�:�Q�Ü�;���?

�á

�Ü�@�5

 

�&�/ �¿�:�#�á�$�; 
L
�s

�J

Í �>�s
F ���(�º �:�Q�Ü�; 
F �(�»�:�Q�Ü�;���?

�á

�Ü�@�5

 

Is the dissimilarity measure between �2�0�5�:�7�; sets. 
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Proof:  

DISM1 : �&�/ �:�#�á�#�; 
L �:�r�á�s�á�s�;�������� 

�&�/ �Í �:�#�á�#�; 
L
�s

�J

Í �>���6�º �:�Q�Ü�; 
F �6�º �:�Q�Ü�;���?

�á

�Ü�@�5


L
�s

�J

Í �>�r�?

�á

�Ü�@�5


L �r 

�&�/ �Â�:�#�á�#�; 
L
�s

�J

Í �>�s
F ���+�º �:�Q�Ü�; 
F �+�º �:�Q�Ü�;���?

�á

�Ü�@�5


L
�s

�J

Í �>�s
F�r�?

�á

�Ü�@�5


L �s 

�&�/ �¿�:�#�á�#�; 
L
�s

�J

Í �>�s
F ���(�º �:�Q�Ü�; 
F �(�º �:�Q�Ü�;���?

�á

�Ü�@�5


L
�s

�J

Í �>�s
F�r�?

�á

�Ü�@�5


L �s 

DISM2 : �&�/ �:�#�á�$�; 
L �&�/ �:�$�á�#�;���������� 

�&�/ �Í �:�#�á�$�; 
L
�s

�J

Í �>���6�º �:�Q�Ü�; 
F �6�»�:�Q�Ü�;���?

�á

�Ü�@�5


L
�s

�J

Í �>���6�»�:�Q�Ü�; 
F �6�º �:�Q�Ü�;���?

�á

�Ü�@�5


L �&�/ �Í �:�$�á�#�; 

�&�/ �Â�:�#�á�$�; 
L
�s

�J

Í �>�s
F ���+�º �:�Q�Ü�; 
F �+�»�:�Q�Ü�;���?

�á

�Ü�@�5


L
�s

�J

Í �>�s
F ���+�»�:�Q�Ü�; 
F �+�º �:�Q�Ü�;���?

�á

�Ü�@�5


L �&�/ �Â�:�$�á�#�; 

�&�/ �¿�:�#�á�$�; 
L
�s

�J

Í �>�s
F ���(�º �:�Q�Ü�; 
F �(�»�:�Q�Ü�;���?

�á

�Ü�@�5


L
�s

�J

Í �>�s
F ���(�º �:�Q�Ü�; 
F �(�»�:�Q�Ü�;���?

�á

�Ü�@�5


L �&�/ �¿�:�$�á�#�; 

DISM3 : �# �C�$ �C�%�����: ���&�/ �:�#�á�$�; 
Q���&�/ �:�#�á�%�;���¬���&�/ �:�$�á�%�; 
Q���&�/ �:�#�á�%�; 

�# �C�$ �C�%�����: �6�º �:�Q�;��
Q�6�»�:�Q�; 
Q�6�¼�:�Q�;�� 

         �: �����6�º �:�Q�; 
F�6�»�:�Q�;��
E���6�»�:�Q�; 
F�6�¼�:�Q�;�� 
L ���6�º �:�Q�; 
F �6�¼�:�Q�;�� 

         �: ���6�º �:�Q�; 
F�6�»�:�Q�;�� 
Q���6�º �:�Q�; 
F �6�¼�:�Q�;�������¬�������6�»�:�Q�; 
F �6�¼�:�Q�;�� 
Q���6�º �:�Q�; 
F�6�¼�:�Q�;�� 

         �: �&�/ �Í �:�#�á�$�; 
Q�&�/ �Í �:�#�á�%�;���¬�����&�/ �Í �:�$�á�%�; 
Q�&�/ �Í �:�#�á�%�; 

�# �C�$ �C�%�����: �+�º �:�Q�; 
R�+�»�:�Q�; 
R�+�Ö�:�Q�;�� 

�: ���+�º �:�Q�; 
F �+�»�:�Q�;��
E���+�»�:�Q�; 
F �+�Ö�:�Q�;�� 
L ���+�º �:�Q�; 
F �+�¼�:�Q�;�� 

�: ���+�º �:�Q�; 
F �+�»�:�Q�;�� 
Q���+�º �:�Q�; 
F �+�¼�:�Q�;�������¬�������+�»�:�Q�; 
F�+�Ö�:�Q�;�� 
Q���+�º �:�Q�; 
F �+�¼�:�Q�;��                 

�: �s
F ���+�º �:�Q�; 
F �+�»�:�Q�;�� 
R�s
F ���+�º �:�Q�; 
F �+�¼�:�Q�;�������¬���s
F���+�»�:�Q�; 
F�+�Ö�:�Q�;�� 
R�s
F���+�º �:�Q�; 
F �+�¼�:�Q�;�� 

�: �&�/�Â�:�#�á�$�; 
R�&�/ �Â�:�#�á�%�;���¬�����&�/ �Â�:�$�á�%�; 
R�&�/ �Â�:�#�á�%�; 

Similarity, �&�/ �¿�:�#�á�$�; 
R�&�/ �¿�:�#�á�%�;���¬�����&�/ �¿�:�$�á�%�; 
R�&�/ �¿�:�#�á�%�;. 

Then:  �&�/ �:�#�á�$�; 
Q���&�/ �:�#�á�%�;���¬���&�/ �:�$�á�%�;��
Q���&�/ �:�#�á�%�;  
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Example 3.5: Let �7 
L �<�Q�5�á�Q�6�á�Q�7�=, and �#�á�$ �Ð�2�0�5�:�7�; : 

�# 
L �<�Q�5�ã�:�r�ä�s�á�r�ä�s�á�s�;�á���Q�6�ã�:�r�á�r�ä�t�á�r�ä�z�;�á���Q�7�ã�:�s�á�s�á�r�;�= 
�$ 
L �<�Q�5�ã�:�r�ä�w�á�s�á�r�ä�w�;�á���Q�6�ã�:�s�á�r�ä�w�á�r�ä�t�;�á���Q�7�ã�:�r�á�s�á�s�;�= 

Then: 

�&�/ �Í �:�#�á�$�; 
L
�s

�J

Í �>���6�º �:�Q�Ü�; 
F �6�»�:�Q�Ü�;���?

�á

�Ü�@�5


L
�s

�u
�:�r�ä�v
E�s
E�s�; 
L

�t�ä�v

�u

L �r�ä�z 

�&�/ �Â�:�#�á�$�; 
L
�s

�J

Í �>�s
F ���+�º �:�Q�Ü�; 
F �+�»�:�Q�Ü�;���?

�á

�Ü�@�5


L
�s

�u
�:�r�ä�s
E�r�ä�y
E�s�; 
L

�s�ä�z

�u

L �r�ä�x 

�&�/ �¿�:�#�á�$�; 
L
�s

�J

Í �>�s
F ���(�º �:�Q�Ü�; 
F �(�»�:�Q�Ü�;���?

�á

�Ü�@�5


L
�s

�u
�:�r�ä�w
E�r�ä�v
E�r�; 
L

�r�ä�{

�u

L �r�ä�u 

Thus: �&�/ �:�#�á�$�; 
L �:�r�ä�z�á�r�ä�x�á�r�ä�u�; 

4. Conclusion  

By combining the concepts of algebraic with the neutrosophic sets, we introduce the 

neutrosophic order relation ( 
Q�8), the connected points, the connection strength between the points 

inside the neutrosophic set and the connected neutrosophic sets. Thus, it became a new and 

interesting research topic on which researchers can do further studies. In addition, in this paper,  we 

have defined the basic operations (union, intersection, difference) on the picture  neutrosophic set 

�2�0�5�:�7�;. We have proposed a new method for dissimilarity measure between �2�0�5�:�7�; sets. These 

measures and operations are used basically in image processing and comparison. In the future, we 

will study the properties of these measures and their applications in practical problems.  
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Abstract: Assignment problem ( AP) is well - studied and important area in optimization. In this 

research manuscript, an assignment problem in neutrosophic environment , called as neutrosophic 

assignment problem (NAP),  is intro duced. The problem is proposed by using the interval -valued 

trapezoidal neutrosophic numbers in the elements of cost matrix. As per the concept of score 

function , the interval -valued trapezoidal neutrosophic assignment problem (IVTNAP) is 

transformed to the corresponding an interval -valued AP. To optimize the  objective function  in 

interval form , we use the order relations. These relations are the representations of choices of 

decision maker. The maximization (or minimization) model  with  objective function in interval form 

is changed to multi - objective based on order relations introduced by the decision makers' preference 

in case of interval profits (or cost s). In the last, we solve a numerical example to support the 

proposed solution methodology . 

Keywords : Assignment problem; Interval -valued trapezoidal neutrosophic numbers; Score 

function; Interval -valued assignment problem; Multi -objective assignment problem; Weighting 

Tchebycheff program ; Decision Making.  

 

Glossary  

AP: Assignment problem.  

DM: Decision makers.  

FN-LPP: Fuzzy neutrosophic LPP.  

GAMS: General Algebraic Modeling System. 

IVN : Interval -valued neutrosophic.  

LP : Linear programming.  

MOLP: M ulti -objective linear programming  

MOAP: Multi -objective assignment problem 

MOOP: Multi -objective optimization problem.  

NAP: Neutrosophic assignment problem . 
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IVTNAP: Interval - valued trapezoidal 

neutrosophic assignment. 

 

1. Introduction  

     In important real -life applications, an AP appears such as production planning, 

telecommunication, resource scheduling, vehicle routing and distribution,  economics, 

plant location and flexible manufacturing systems, and attracts more and more 

researchers' attention [10, 13, 37], where it deals with the question ho w to set �• number of 

people or machines to �•  number of works in such  a way that an optimal assignment can 

be obtained to minimize the cost (or maximize the profit) .  

    Following  these research objectives, the DM  has to make an attempt for the 

optimization  of models starting  from linear AP to nonlinear  AP. In view of this, the linear 

AP is a special kind  of linear programming problem (LPP) where the people or machines 

are being assigned to various works as one to one rule so that the assignment profit (or 

cost) is optimized. A n optimal assignee for the work is a good description of the AP, 

where number of r ows is equal to the number of columns as explained in Ehrgott et al. 

[14]. A new approach wa s developed to study the assignment problem with several 

objectives, by Bao et al. [4], which was followed with applications to determine the cost- 

time AP problem as multi ple criteria decision making problem by Geetha and Nair [16]. 

   Few decades ago, a large number of authors and policy makers around the world  have 

investigated the basic idea of fuzzy sets. The theory of fuzzy sets was, first, originated  by Zadeh [45], 

which has been intensely applied to study several  practical problems, including financial risk 

management. Then the fuzzy concept is also represented by fuzzy constraints and / or fuzzy  

quantities. Dubois and Prade [13] suggested the implementation of algebraic operations on crisp 

numbers to fuzzy numbers with the help of fuzzification method . However, AP representing real- 

life scenario consists of a set of parameters. The values of these parameters are set by decision 

makers. DMs required fixing exact values to the parameters that in the conventional approach. In 

that case, DMs do not precisely estimate the exact value of parameters, therefore the model 

parameters are generally defined in an uncertain manner . Zimmermann [ 46] was the first solved LP 

model having many  objectives through suitable membership functions.  Bellmann and Zadeh [6] 

implemented fuzzy set notion to the decision -making problem consisting of imprecision as well as 

uncertainty.   

Sakawa and Yano [39] suggested the idea of fuzzy multiobjective linear programming (MOLP) 

problems. Hamadameen [18] derived an approach for getting the optimal solution of fuzzy MOLP 

model considering the coefficients of objective function as triangular fuzzy numbers. The fuzzy 

MOLP problem was reduced to crisp MOLP with the help of ranking function  as explained by Wang 
[42]. Thereafter, the problem was solved with the help of the fuzzy programming method . Leberling 

[28] solved vector maximum LP problem using a particular kind of non linear membership functions. 

Bit et al. [7] applied fuzzy methodology for multiple  objective transportation mode l. Belacela and 

Boulasselb [5] studied a multiple  criteria fuzzy AP . Lin and Wen [29] designed an algorithm for the 
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solution of  fuzzy AP problem. Kagade and Bajaj [22] discussed interval numbers cost coefficients 

MOAP problem. Yang and Liu [ 44] developed a Tabu search method with the help of fuzzy 

simulation to determine a n optimal solution to the  fuzzy AP. Moreover, De and Yadav [11] 

proposed a solution approach to MOAP with the implementation of fuzzy goal programming 

technique. Mukherjee and Basu [32] solved fuzzy cost AP problem using the ranking method 

introduced by Yager [ 43]. Pramanik and Biswas [36] studied multi -objective AP with imprecise 

costs, time and ineffectiveness. Haddad et al. [17] investigated  some generalized AP models in 

imprecise environment. Emrouznejad et al. An alternative development  was suggested for the fuzzy 

AP with fuzzy profits or fuzzy costs for all  possible assignments as explained by Emrouznejad et al. 

[15]. Kumar and Gupta [ 26] investigated a methodology to solve fuzzy  AP as well as fuzzy travelling 

salesman problem under various membership functions and  ranking index introduced by Yager 

[43]. Medvedeva and Medvedev [ 31] applied the concept of the primal and dual for getting the 

optimal solution to a MOAP. Hamou and Mohamed [ 19] applied the branch & bound based method 

to generate the set of each efficient solution to MOAP. Jayalakshmi and Sujatha [21] investigated a 

novel procedure, referred  as optimal flowing method providing the ideal and set of all efficient 

soluti ons. Pandian and Anuradha [ 34] investigated  a novel methodology to determine the optimal 

solution of the problem consisting of  zero-point method which was introduced by Pandian and 

Natarajan [33].  

Khalifa and Al - Shabi [23] studied the multi -objective assignment problem with trapezoidal fuzzy 

numbers. They introduced an interactive approach for solving it and then determined the stability 

set of the first kind corresponding the solution. Khalifa [ 25] introduced an approach b ased on the 

Weighting Tchebycheff  program to solve the multi - objective assignment problem in neutrosophic 

environment.  

   The extension of intuitionistic fuzzy set is the neutrosophic set. The neutrosophic set consists of 

three defining functions. These functions are the membership function, the non -membership 

function, and the indeterminacy function. All these functions are entirely independent to each other. 

A new  solution approach for the FN-LPP was proposed with real life application by Abdel et al. [3]. 

Kumar et al. [27] investigated a novel solution procedure for the computation of fuzzy pythagorean 

transportation problem, where they extended the interval basic feasible solution, then existing 

optimality method to obtain the cost of transportation. Khalifa et al. [24] studied the complex 

programming problem with neutrosophic concept. They applied the lexicographic order to 

determine the optimal  solution of neutrosophic complex programming. Vidhya et al. [ 41] studied 

neutrosophic MOLP problem. Pramanik and Banerjee [35] proposed a goal programming 

methodology to MOLP problem under neutrosophic numbers.  Broumi and Smarandaache [8] 

introduced some novel operations for interval neutrosophic sets in terms of arithmetic, geometrical, 

and harmonic means. Rizk-Allah et al. [ 38] suggested a novel compromise approach for many 

objective transportation problem, which was further studied by Zimmermann's fuzzy  programming 

approach as well as the neutrosophic set terminology. Abdel - Basset et al. [1] introduced a 

plith ogenic multi - criteria decision- making model based on neutrosophic analytic hierarchy process 

in order of performance by similarity to the ideal solution of financial performance. Abdel - Basset et 
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al. [2] evaluated a set of measurements for providing sustainable supply chain finance in the gas 

industry in the uncertain environment.  Abdel - Basset et al. [3] proposed an integrated method based 

on neutrosophic set to evaluate innovation value for smart product - service systems.    

   In this paper, the assignment problem having interval - valued trapezoidal neutrosophic numbers 

in all the parameters is introduced. This problem is converted into two objectives assignment 

problem, then the Weighting Tchebycheff program  with the ideal targets are applied for solving it.  

           The outlay of the proposed research article is organized as follows: In the next Section, 

we present some sort of preliminaries, which  is essential for the present study. Section 3 

formulate interval -valued trapezoidal neutrosophic assignment problem . Section 4 

proposes solution approach for  the determination of ��preferred solution. A  numerical 

example is solved, in Section 5, to support the efficiency of the solution appro ach. In the 

last, some concluding remarks as well as the further research directions are summarized 

in Section 6. 

2. Preliminaries  

      This section introduces some of basic concepts and results related to fuzzy numbers, 

neutrosophic set, and their arithmetic operations.   

Definition 1 . A fuzzy set ��
é defined on the set of real numbers �9 is called fuzzy number 

when the membership function  

   �•
�T
é
�:�š�;�ã�����9 �\ �>�r�á�s�?, have the following properties:  

1. �•
�T
é
�:�š�; is an upper semi-continuous membership function;  

2. ��
é is convex fuzzy set, i.e., �•
�T
é
�:� �̂��š
E�:�s
F � �̂;���›�; 
R�•�‹�•
[�•

�T
é
�:�š�;�á�•

�T
é
�:�›�;��
_�� for all �š�á�› �Ð�9�â�r 
Q�ˆ 
Q�s�â 

3. ��
é is normal, i.e., �Ì���š�4 �Ð�9 for which �•
�T
é
�:�š�4�; 
L �s�â  

4. ���—�’�’��
k��
é
o
L 
[�š�Ð�9�ã���•
�T
é
�:�š�; 
P �r��
_ is the support of ��
é , and the closure �…�Ž�:���—�’�’
k��
é
o�; is 

compact set. 

Definition 2. ( Ishibuchi and Tanaka [20). An interval on �9 is defined as  

�� 
L �>�ƒ�P�á�ƒ�V�?
L �<�ƒ�ã�á�ƒ�P 
Q�ƒ
Q�ƒ�V�á�ƒ�Ð���9�=�á where �ƒ�P is left limit and �ƒ�V is right limit of �� �ä                                          

Definition 3.  (Ishibuchi and Tanaka [20]).The interval is also defined by 

�� 
L �Ã�ƒ�G�á�ƒ�[ �Ä
L �<�	�ã�ƒ�G
F���ƒ�[ 
Q�	 
Q�ƒ�G
E���ƒ�[ �á�	 �Ð�9���=�á�� where �ƒ�G
L
�5

�6
�:���ƒ�V
E�ƒ�P�;  is center and �ƒ�[ 
L

�5

�6
�:�ƒ�V 
F �ƒ�P�;  is width of �� �ä  

Definition 4. (Neutrosophic set, Wang et al. [42]). Let �:  be a nonempty set. Then a neutrosophic set 

�2�Ç of nonempty set X is defined as  

�� �R 
L �D�Ã�š�â�á���T�J
�á���T�J

�á�	�T�J
���Ä�ã�š�Ð���E, 
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where ���T�J
�á���T�J

�á�����	�T�J
�ã���� �\ �?�r�?�á�s

�>�> define respectively the degree of membership function, the 

degree of indeterminacy , and the degree of non-membership of element �T�Ð�:  to the set �2�Ç with 

the condition:  

                     �r�? 
Q���T�J

E���T�J


E���	�T�J

Q�u�>.                                         (1) 

Definition 5. (Interval -valued neutrosophic set, Broumi and Smarandache [8]). Let �:  be a 

nonempty set. Then an interval valued neutrosophic (IVN) set �2�Ç
�Â�Ï

 of �:  is defined as: 

�� �R
�M�Z


L �D�Ã�š�â���B���T�J

�P �á���T�J

�Y ���C�á�B���T�J

�P �á���T�J

�Y �C�á�B�	�T�J

�P �á�	�T�J

�Y �C���Ä�ã�š�Ð���E, 

where �B���T�J

�P �á���T�J

�Y ���C�á�B���T�J

�P �á���T�J

�Y �C�á�� and �B�	�T�J

�P �á�	�T�J

�Y �C�? �>�r�á�s�? for each �š�Ð�� . 

Definition 6 . (Broumi and Smarandache [8]). Let 

�� �R
�M�Z


L �D�Ã�š�â���B���T�J

�P �á���T�J

�Y ���C�á�B���T�J

�P �á���T�J

�Y �C�á�B�	�T�J

�P �á�	�T�J

�Y �C���Ä�ã�š�Ð���E be IVNS, then 

(i) �� �R
�M�Z

 is empty if ���T�J

�P 
L ���T�J

�Y 
L �r�á���T�J

�P 
L ���T�J

�Y 
L �s�á�	�T�J

�P 
L �	�T�J

�Y 
L �s, for all �š�Ð�� �R�á  

(ii)  Let �r 
L �Ã�š�â���r�á�s�á�s���Ä, and �s
L �Ã�š�â���s�á�r�á�r���Ä�ä 

Definition  7. (Interval -valued trapezoidal neutrosophic number). Let �—�_
ä�á� �̃_
ä�á�™�_
ä �? �>�r�á�s�?, 

and �ƒ�5�á�ƒ�6�á�ƒ�7�á�ƒ�8 �Ð�9 such that �ƒ�5 
Q���ƒ�6 
Q���ƒ�7 
Q���ƒ�8. Then an interval-valued trapezoidal 

fuzzy neutrosophic number,         

                             �ƒ
ä
L �Ã�:�ƒ�5�á�ƒ�6�á�ƒ�7�á�ƒ�8�;�â��
c�—�_
ä
�P�á�—�_
ä

�Y��
g�á
c� �̃_
ä
�P�á� �̃_
ä

�Y��
g�á
c�™�_
ä
�P�á�™�_
ä

�Y��
g���Ä,  

whose degrees of membership function, the degrees of indeterminacy , and the degrees 

of non-membership are 

                  �Ÿ�_
ä�:�š�; 
L

�Õ
�Ö
�Ô

�Ö
�Ó �—�_
ä�@

�v�?�_�-
�_�. �?�_�-

�A�á���������������������ˆ�‘�”���ƒ�5 
Q�š
Q�ƒ�6�á

�—�_
ä�á�������������������������������������������������������ˆ�‘�”���ƒ�6 
Q�š
Q�ƒ�7�á

�—�_
ä�@
�_�0�?�v

�_�0�?�_�/
�A�á���������������������ˆ�‘�”���ƒ�7 
Q�š
Q�ƒ�8�á

�r�á�������������������������������������������������������������������������������������–�Š�‡�”�™�‹�•�‡�á

 

           �•
�_
ä
�:�š�; 
L

�Õ
�Ö
�Ô

�Ö
�Ó

�_�. �?�v�>�t�W
å�:�v�?�_�-�;

�_�. �?�_�-
�á�ˆ�‘�”���ƒ�5 
Q�š
Q�ƒ�6�á

� �̃_
ä�á�������������������������������������������������������ˆ�‘�”���ƒ�6 
Q�š
Q�ƒ�7�á
�v�?�_�/ �>�t�W
å�:�_�0�?�v�;

�_�0�?�_�/
�á�ˆ�‘�”���ƒ�7 
Q�š
Q�ƒ�8�á

�s�á�������������������������������������������������������������������������������������–�Š�‡�”�™�‹�•�‡�á

                                         (2) 

            � 
�_
ä
�:�š�; 
L

�Õ
�Ö
�Ô

�Ö
�Ó

�_�. �?�v�>�u �W
å�:�v�?�_�-�;

�_�. �?�_�-
�á�ˆ�‘�”���ƒ�5 
Q�š
Q�ƒ�6�á

�™�_
ä�á�������������������������������������������������������ˆ�‘�”���ƒ�6 
Q�š
Q�ƒ�7�á
�v�?�_�/ �>�u�W
å�:�_�0�?�v�;

�_�0�?�_�/
�á�ˆ�‘�”���ƒ�7 
Q�š
Q�ƒ�8�á

�s�á�������������������������������������������������������������������������������������–�Š�‡�”�™�‹�•�‡�ä

 

Where, �Q�Ô
ä�á���R�Ô
ä�á and �S�Ô
ä  are the upper bound of membership degree, lower bound of 

indeterminacy  degree, and lower bound of non-membership degree, respectively. 
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Definition 8 . (Arithmeti c operations). Let �=
ä
L �Ã�:�ƒ�5�á�ƒ�6�á�ƒ�7�á�ƒ�8�;�â��
c�—�_
ä
�P�á�—�_
ä

�Y��
g�á
c� �̃_
ä
�P�á� �̃_
ä

�Y��
g�á
c�™�_
ä
�P�á�™�_
ä

�Y��
g���Ä, and 

 �„
è
L �Ã�:�„�5�á�„�6�á�„�7�á�„�8�;�â��
c�—�`
é
�P�á�—�`
é

�Y��
g�á
c� �̃`
é
�P�á� �̃`
é

�Y��
g�á
c�™�`
é
�P�á�™�`
é

�Y��
g�Ä be two IVN numbers . Then, 

1. �ƒ
ä�R �„
è
L���Ã�:�ƒ�5 
E�„�5�á�ƒ�6 
E�„�6�á�ƒ�7 
E�„�7�á�ƒ�8 
E�„�8�;�ã�� �á�� �á���Ä, 

2. �ƒ
ä�S �„
è
L���Ã�:�ƒ�5 
F �„�8�á�ƒ�6 
F �„�7�á�ƒ�7 
F �„�6�á�ƒ�8 
F �„�5�;�ã�� �á�� �á���Ä�á 

3. �ƒ
ä�V �„
è
L �P
�Ã�:�ƒ�5�„�5�á�ƒ�6�„�6�á�ƒ�7�„�7�á�ƒ�8�„�8�;�ã�� �á�� �á���Ä�á�‹�ˆ���ƒ�8 
P �r�á�„�8 
P �r�á
�Ã�:�ƒ�5�„�8�á�ƒ�6�„�7�á�ƒ�7�„�6�á�ƒ�8�„�5�;�ã�� �á�� �á���Ä�á�‹�ˆ���ƒ�8 
O�r�á�„�8 
P �r
�Ã�:�ƒ�8�„�8�á�ƒ�7�„�7�á�ƒ�6�„�6�á�ƒ�5�„�5�;�ã�� �á�� �á���Ä�á�‹�ˆ���ƒ�8 
O�r�á�„�8 
O�r�ä

��, 

4. �ƒ
ä�U �„
è
L �P
�Ã�:�ƒ�5���„�8�á�ƒ�6���„�7�á�ƒ�7���„�6�á�ƒ�8���„�5�;�ã�� �á�� �á���Ä�á�‹�ˆ���ƒ�8 
P �r�á�„�8 
P �r�á
�Ã�:�ƒ�8���„�8�á�ƒ�7���„�7�á�ƒ�6���„�6�á�ƒ�5���„�5�;�ã�� �á�� �á���Ä�á�‹�ˆ���ƒ�8 
O�r�á�„�8 
P �r
�Ã�:�ƒ�8���„�5�á�ƒ�7���„�6�á�ƒ�6���„�7�á�ƒ�5���„�8�;�ã�� �á�� �á���Ä�á�‹�ˆ���ƒ�8 
O�r�á�„�8 
O�r�ä

 

5. �•���ƒ
ä
L �J
�Ã�:�•�ƒ�5�á�•���ƒ�6�á�•�ƒ�7�á�•�ƒ�8�;�â��
c�—�_
ä

�P�á�—�_
ä
�Y��
g�á
c� �̃_
ä

�P�á� �̃_
ä
�Y��
g�á
c�™�_
ä

�P�á�™�_
ä
�Y��
g���Ä�á�‹�ˆ���• 
P �r

�Ã�:�•�ƒ�8�á�•�ƒ�7�á�•�ƒ�6�á�•�ƒ�5�;�â��
c�—�_
ä
�P�á�—�_
ä

�Y��
g�á
c� �̃_
ä
�P�á� �̃_
ä

�Y��
g�á
c�™�_
ä
�P�á�™�_
ä

�Y��
g���Ä�á�• 
O�r�ä
 

6. �ƒ
ä�?�5 
L �Ã�:�s���ƒ�8�á�s���ƒ�7�á�s���ƒ�6�á�s���ƒ�5�;�â��
c�—�_
ä
�P�á�—�_
ä

�Y��
g�á
c� �̃_
ä
�P�á� �̃_
ä

�Y��
g�á
c�™�_
ä
�P�á�™�_
ä

�Y��
g���Ä�á�ƒ
ä
M�r�ä 

Where,���� 
L 
c�•�‹�•
k�—�_
ä
�P�á�—�`
é

�P�á
o�á�•�‹�•
k�—�_
ä
�Y�á�—�`
é

�Y��
o��
g�á�� 
L 
c�•�ƒ�š
k� �̃_
ä
�P�á� �̃`
é

�P�á
o�á�•�ƒ�š
k� �̃_
ä
�Y�á� �̃`
é

�Y��
o��
g�á and                                            

���� 
L 
c�•�ƒ�š
k�™�_
ä
�P�á�™�`
é

�P�á
o�á�•�ƒ�š
k�™�_
ä
�Y�á�™�`
é

�Y��
o��
g�ä 

Definition 9. (Score function, Tharmaraiselvi and Santhi [40]). The score function for the IVN 

number �=
ä
L �Ã�:�ƒ�5�á�ƒ�6�á�ƒ�7�á�ƒ�8�;�â��
c�—�_
ä
�P�á�—�_
ä

�Y��
g�á
c� �̃_
ä
�P�á� �̃_
ä

�Y��
g�á
c�™�_
ä
�P�á�™�_
ä

�Y��
g���Ä  is defined as 

�5�:�=
ä�; 
L
�s

�s�x
�:�ƒ�5 
E���ƒ�6 
E�ƒ�7 
E���ƒ�8�; 
H
c�Ÿ�_
ä
E
k�s
F���•

�_
ä

o
E�:�s
F� 

�_
ä
�;
g�ä 

3. Problem statement and solution concepts  

3.1 Assumptions, Index and notation  

      3.1.1. Assumption 

        We assume that there are �• number of jobs, which  must be performed by and �• 

persons, where the costs are based on the specific assignments. Each job must be 

assigned to exactly one person and each person has to perform exactly one job.  

       3.1.2. Index 

�‹:     Persons. 

�Œ�ã     Jobs. 

       3.1.3. Notation 


k�…
ä�g�h
o�R
�M�Z

 : Interval -valued trapezoidal neutrosophic cost of  �‹�–�Š  person assigned to �Œ�–�Š job. 

           �š�g�h�ã Number of  �Œ�–�Š  jobs assigned to �‹�–�Š person. 
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Consider the following interval -valued trapezoidal neutrosophic assignment problem (IVTNAP)  

     (IVTNAP) �������‹�•��������
è�R
�M�Z
L �Ã �Ã 
k�…
ä�g�h
o�R

�M�Z�l
�h�@�5

�l
�g�@�5 ���š�g�h��  

                    Subject to                                                                                                                       

                      �Ã �š�g�h
�l
�g�@�5 
L �s�á�Œ
L �s�á�t�á�å �á�• (only one person would be assigned the �Œ�–�Š job)   

                      �Ã �š�g�h
�l
�h�@�5 
L �s�á�‹
L �s�á�t�á�å �á�• (only one job selected by �‹�–�Š person) 

                           �š�g�h
L �r  or 1.        

 It obvious that 
k�…
ä�g�h
o�R
�M�Z

���:���‹
L �Œ
L �s�á�t�á�u�á�å �á�•�â�s�á�t�á�u�á�å �á�� �; are interval -valued trapezoidal neutrosophic 

numbers.  

Based on score function defined in Definition 9, the IVTNAP in converted into the following 

interval -valued assignment problem (IVAP)  

     (IVAP) �����������‹�•�������� �M�Z
L �Ã �Ã 
c�…�g�h
�P�á�…�g�h

�Y
g�l
�h�@�5

�l
�g�@�5 ���š�g�h��  

                      Subject to 

�T�Ð�: �� 
L 
[���Ã �š�g�h
�l
�g�@�5 
L �s�á�Œ
L �s�á�t�á�å �á�•�â���Ã �š�g�h

�l
�h�@�5 
L �s�á�‹
L �s�á�t�á�å �á�•�â�����š�g�h
L �r�����‘�”���s
_.                                                                                                                      

Definition 10 . �T�Ð�: �� is solution of problem IVAP  if and only if there is no �T
Ü�Ð�: �� satisfies  

���:�š
Ü�; 
Q�P�V���:�š�;�á�‘�”�����:�š
Ü�; 
O�G�[ ���ä 

Or equivalently,  

Definition 11. �T�Ð�: �� is solution of problem IVAP  if and only if there is no �š
Ü�Ð�� ��  satisfies that  

���:�š
Ü�; 
Q�V�G���:�š�;. 

The solution set of problem IVAP   can be obtained as the efficient solution of the following MOAP:   

                   ���‹�•���:�� �V�á�� �G�; 

                   Subject to      �š�Ð�� ��.                                                   (3) 

Using the Weighting Tchebycheff problem, the Problem  (3) is described in the following form  

                  ���‹�• ���œ 

            Subject to   

                  �™�5
c��
�V 
F ��
à�V����
g
Q�œ�á��                                               (4) 

                   �™�6
c��
�G
F ��
à�G����
g
Q�œ�á             

                     �š�Ð�� ��.    

  Where�����™�5�á�™�6 
R�r�â������
à�V�á�� and ��
à�G  are defined as the ideal targets.  

4. Solution procedure  

  The steps of the solution procedure to solve  the IVTNAP can be summarized as: 

Step 1: Formulate the IVTNAP��������

Step 2: Convert the IVTNAP using the score function (Definition 9) into the IVAP. �� 

Step 3: Estimate the ideal points �<���Ë  and �<���¼ for the IVAP from the following relation  

        ��
à�V 
L ���‹�•���� �V, 

                   Subject to �š�Ð�� ��, and 
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        ��
à�G
L ���‹�• �� �G, 

                   Subject to �š�Ð�� ��. 

Step 4: Determine the value of individual maximum and minimum for  every objective function  

subject to given constraints. ��

Step 5: Compute the weights from the relation       ��������

        �™�5 
L
�^

�N
�?� �̂N


l�^
�N

�?� �̂N
p�>
l�^
�?

�?� �̂?
p
, �™�6 
L

�^
�?

�?� �̂?


l�^
�N

�?� �̂N
p�>
l�^
�?

�?� �̂?
p
                                 (5) 

Here ��
�V

, ����
�G

 and �� �V , �� �G are the value of individual maximum a nd minimum  of the ���� �V�á

�ƒ�•�†���� �G�á��respectively. 

Step 6: Applying the GAM S software to problem (5) to obtain the optim um compromise solution, 

and hence the fuzzy cost. 

Step 7: Stop. 

The flowchart of the proposed method is presented in Figure 1 , below. 
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5. Numerical e xample 

     Consider the following IVTNAP  

���‹�• �����:�š�;�R
�M�Z
L

�É

�È
�È
�È
�È
�È
�È
�Ç

�Ã�:�s�v�á�s�y�á�t�s�á�t�z�;�â�>�r�ä�y�á�r�ä�{�?�á�>�r�ä�s�á�r�ä�u�?�á�>�r�ä�w�á�r�ä�y�?�Ä���š�5�5

�R �Ã
k�:�s�u�á�s�z�á�t�r�á�t�v�;
o�â�>�r�ä�w�á�r�ä�y�?�á�>�r�ä�u�á�r�ä�w�?�á�>�r�ä�v�á�r�ä�x�?�Ä���š�5�6

�R �Ã�:�t�r�á�t�w�á�u�r�á�u�w�;�â�>�r�ä�z�á�s�ä�r�?�á�>�r�ä�t�á�r�ä�v�?�á�>�r�ä�s�á�r�ä�u�?�Ä���š�5�7

���R �Ã�:�s�w�á�s�z�á�t�u�á�u�r�;�â�>�r�ä�y�á�s�ä�r�?�á�>�r�ä�t�á�r�ä�u�?�á�>�r�ä�t�á�r�ä�w�?�Ä�š�6�5

�R �Ã�:�x�á�s�r�á�s�u�á�s�w�;�â�>�r�ä�x�á�r�ä�z�?�á�r�ä�s�á�r�ä�v�?�á�>�r�ä�t�á�r�ä�x�?�Ä�š�6�6

�R �Ã�:�s�w�á�s�z�á�t�u�á�u�r�;�â�>�r�ä�y�á�r�ä�{�?�á�>���r�ä�s�á�r�ä�v�?�á�>���r�ä�u�á�r�ä�w�?�Ä�š�6�7

�Ã�:�s�u�á�s�z�á�t�r�á�t�v�;�â�>�r�ä�u�á�r�ä�y�?�á�>�r�ä�s�á�r�ä�v�?�á�>�r�ä�u�á�r�ä�y�?�Ä�T�7�5

�R �Ã�:�s�u�á�s�z�á�t�r�á�t�v�;�â�>�r�ä�t�á�r�ä�y�?�á�r�ä�t�á�r�ä�w�?�á�>�r�ä�u�á�r�ä�x�?�Ä�š�7�6

�R �Ã�:�s�v�á�s�x�á�t�s�á�t�u�;�â�>�r�ä�x�á�r�ä�z�?�á�>���r�ä�u�á�r�ä�x�?�á�>�r�ä�t�á�r�ä�v�?�Ä�š�7�7 �Ì

�Ë
�Ë
�Ë
�Ë
�Ë
�Ë
�Ê

 

Subject to  

                       �Ã �T�Ü�Ý
�7
�Ü�@�5 
L �s�á�F
L �s�á�t�á�u�â���Ã �T�Ü�Ý

�7
�Ý�@�5 
L �s�á�E
L �s�á�t�á�u, 

                   ���������������š�g�h
L �r  or 1.�������������� 

Step 2: 

���‹�• ���:�š�;�M�Z
L �L
�>�z�ä�w�á�s�s�ä�w�?�š�5�5
E�>�x�ä�w�x�t�w�á�{�ä�u�y�w�?�š�5�6
E�>�s�v�ä�v�u�y�w�á�s�z�ä�w�x�t�w�?�š�5�7

�>�s�r�ä�t�s�t�w�á�s�u�ä�{�y�w�?�š�6�5
E�>�v�ä�v�á�x�ä�z�y�w�?�š�6�6
E�>�{�ä�x�y�w�á�s�u�ä�v�u�y�w�?�š�6�7

�>�w�ä�x�t�w�á�s�r�ä�y�z�s�t�w�?�š�7�5
E�>�w�ä�s�w�x�t�w�á�s�r�ä�u�s�t�w�?�š�7�6
E�>�y�ä�v�á�s�r�ä�x�u�y�w�?�š�7�7

�M 

Subject to  

                       �Ã �T�Ü�Ý
�7
�Ü�@�5 
L �s�á�F
L �s�á�t�á�u�â���Ã �T�Ü�Ý

�7
�Ý�@�5 
L �s�á�E
L �s�á�t�á�u, 

                   ���������������š�g�h
L �r  or 1.�������������� 

Step 4:  We determine optimal solution for the following problems individually with respect to 

the given constraints: 

��
à�V 
L ���‹�• �� �V 
L��
l
�s�s�ä�w�T�5�5
E�{�ä�u�y�w�T�5�6
E�s�z�ä�w�x�t�w�T�5�7
E�s�u�ä�{�y�w�T�6�5
E�x�ä�z�y�w�T�6�6

�s�u�ä�v�u�y�w�T�6�7
E�s�r�ä�y�z�s�t�w�T�7�5
E�s�r�ä�u�s�t�w�T�7�6
E�s�r�ä�x�u�y�w�T�7�7

p 

��
à�G
L ���‹�• �� �G
L��
l
�s�r�T�5�5
E�y�ä�{�x�z�y�w�T�5�6
E�s�x�ä�w�T�5�7
E�s�t�ä�r�{�u�y�w�T�6�5
E�w�ä�x�u�y�w�T�6�6

�s�s�ä�w�w�x�t�w�T�6�7
E�z�ä�t�r�u�s�t�w�T�7�5
E�y�ä�y�u�v�u�y�w�T�7�6
E�{�ä�r�s�z�y�w�T�7�7

p 

���ƒ�š�� �V 
L��
l
�s�s�ä�w�T�5�5
E�{�ä�u�y�w�T�5�6
E�s�z�ä�w�x�t�w�T�5�7
E�s�u�ä�{�y�w�T�6�5
E�x�ä�z�y�w�T�6�6

�s�u�ä�v�u�y�w�T�6�7
E�s�r�ä�y�z�s�t�w�T�7�5
E�s�r�ä�u�s�t�w�T�7�6
E�s�r�ä�x�u�y�w�T�7�7

p 

���ƒ�š�� �G
L��
l
�s�r�T�5�5
E�y�ä�{�x�z�y�w�T�5�6
E�s�x�ä�w�T�5�7
E�s�t�ä�r�{�u�y�w�T�6�5
E�w�ä�x�u�y�w�T�6�6

�s�s�ä�w�w�x�t�w�T�6�7
E�z�ä�t�r�u�s�t�w�T�7�5
E�y�ä�y�u�v�u�y�w�T�7�6
E�{�ä�r�s�z�y�w�T�7�7

p 

                      Subject to  

                                     �Ã �T�Ü�Ý
�7
�Ü�@�5 
L �s�á�F
L �s�á�t�á�u�â���Ã �T�Ü�Ý

�7
�Ý�@�5 
L �s�á�E
L �s�á�t�á�u, 

                                ���������������� �g�h
L �r  or 1.�������������� 

��
à�V 
L ���‹�• �� �V 
L �t�{�ä�r�s�á ��
à�G
L ���‹�• �� �G
L �t�v�ä�x�x�á�����ƒ�š�� �V 
L �v�t�ä�z�w�á�����ƒ�š�� �G
L ���u�x�ä�u�u�� 

Step 5:  Calculate the weights 

�S�5 
L
�s�u�ä�z�v��

�t�w�ä�s�w����

L �r�ä�w�v�t�w�u�t�á�������������S�6 
L

�s�s�ä�x�y��

�t�w�ä�w�s

L �r�ä�v�w�y�v�y 
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Step6: Determine the optimal solution of the problem : 

                    ���‹�•���œ 

            Subject to   

 
l
�s�s�ä�w�š�5�5
E�{�ä�u�y�w�š�5�6
E�s�z�ä�w�x�t�w�š�5�7
E�s�u�ä�{�y�w�š�6�5
E�x�ä�z�y�w�š�6�6

�s�u�ä�v�u�y�w�š�6�7
E�s�r�ä�y�z�s�t�w�š�7�5
E�s�r�ä�u�s�t�w�š�7�6
E�s�r�ä�x�u�y�w�š�7�7
F �s�ä�z�v�u�t�s�œ
p
Q�t�{�ä�r�s�á��                                                        

    
l
�s�r�š�5�5
E�y�ä�{�x�z�y�w�š�5�6
E�s�x�ä�w�š�5�7
E�s�t�ä�r�{�u�y�w�š�6�5
E�w�ä�x�u�y�w�š�6�6

�s�s�ä�w�w�x�t�w�š�6�7
E�z�ä�t�r�u�s�t�w�š�7�5
E�y�ä�y�u�v�u�y�w�š�7�6
E�{�ä�r�s�z�y�w�š�7�7
F �t�ä�s�z�w�{�w�œ�á
p
Q�t�v�ä�x�x�á             

                                         �š�Ð�� ��.    

The optimal compromise solution is �š�5�5
L �s�á�š�6�6
L �s�á�š�7�7
L �s�á 

�š�5�6
L �š�5�7
L���š�6�5
L �š�6�7
L �š�7�5
L �š�7�6
L �r, and �œ
L �r�ä�r�r�s�v.  

So, the interval -valued trapezoidal neutrosophic optimum value is  

���:�š�;�R
�M�Z
L �Ã�:�u�v�á�v�u�á�w�w�á�x�x�;�â�>�r�ä�x�á�r�ä�z�?�á�>�r�ä�u�á�r�ä�x�?�á�>�r�ä�w�á�r�ä�y�?�Ä. 

It is evident  that the total minimum assigned cost will be greater than �u�v and less than �x�x . The 

total minimum assigned cost lies in between �v�u and �w�w, the overall satisfaction lies in between 

�x�r�¨ and �z�r�¨. Then, for the remaining of total minimum assigned cost, the tr uthfulness degree is  

                                 �Ÿ�_
ä�:�š�; 
H�s�r�r
L

�Õ
�Ö
�Ô

�Ö
�Ó�>�r�ä�x�á�r�ä�z�?�@

�v�?�7�8

�8�7�?�7�8
�A�á���������������������ˆ�‘�”���u�v
Q�š
Q�v�u�á

�>�r�ä�x�á�r�ä�z�?�á�������������������������������������������������������ˆ�‘�”���v�u
Q�š
Q�w�w�á

�>�r�ä�x�á�r�ä�z�?�@
�:�: �?�v

�:�: �?�9�9
�A�á���������������������ˆ�‘�”���w�w
Q�š
Q�x�x�á

�r�á�������������������������������������������������������������������������������������–�Š�‡�”�™�‹�•�‡�á

 

   Also, the indeterminacy and falsity degrees for the assigned cost are 

                            �•
�_
ä
�:�š�; 
L

�Õ
�Ö
�Ô

�Ö
�Ó

�8�7�?�v�>�>�4�ä�7�á�4�ä�:�?�:�v�?�7�8�;

�8�7�?�7�8
�á�ˆ�‘�”���u�v
Q�š
Q�v�u�á

� �̃_
ä�á�����������������������ˆ�‘�”���v�u
Q�š
Q�w�w�á
�v�?�9�9�>�>�4�ä�7�á�4�ä�:�?�:�:�: �?�v�;

�:�: �?�9�9
�á�ˆ�‘�”���w�w
Q�š
Q�x�x�á

�����s�á���������������������������������–�Š�‡�”�™�‹�•�‡�á

             

                            � 
�_
ä
�:�š�; 
L

�Õ
�Ö
�Ô

�Ö
�Ó

�8�7�?�v�>�>�4�ä�9�á�4�ä�;�?�:�v�?�7�8�;

�8�7�?�7�8
�á�ˆ�‘�”���u�v
Q�š
Q�v�u�á

�™�_
ä�á�����������������������ˆ�‘�”���v�u
Q�š
Q�w�w�á
�v�?�9�9�>�>�4�ä�9�á�4�ä�;�?�:�:�: �?�v�;

�:�: �?�9�9
�á�ˆ�‘�”���w�w
Q�š
Q�x�x

�s�á�������������������������������–�Š�‡�”�™�‹�•�‡�ä

 

Thus, the DM concludes that the total interval -valued trapezoidal neutrosophic 

assigned cost lies in between �u�v and �x�x with truth, indeterminacy, and falsity degrees 

lies in between �>�r�ä�x�á�r�ä�z�?�á�>�r�ä�u�á�r�ä�x�?�á��and �>�r�ä�w�á�r�ä�y�?, respectively, and also he is able to 

schedule the assignment and constraints under budgetary. 

6. Concluding remarks and further research directions  

The present research article addressed a novel solution methodology to the assignment problem 

with objective function coefficients characterized by interval -valued trapezoidal neu trosophic 

numbers. The problem is transformed to the corresponding interval �.valued problem, and hence 
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into the multi -objective optimization problem (MOOP). The n, the so obtained MOOP is 

undertaken for the solution by  using the Weighting Tchebycheff problem beside the GAMS 

software. The advantage of this approach is more flexible than the standard assignment problem, 

where it allows the DM  to choose the targets he is willing.  

   For further research, one may incorporate this concept in transportation model. Also, one may 

consider the stochastic nature in assignment problem and develop the same methodology to 

solve the problem. Additionally , one possible extension might be explored by considering the 

fuzzy -random, fuzzy -stochastic, etc. In addition , the proposed solution methodology may  be 

applied in different branches (viz. management science, financial management and decision 

science) where the assignment problems occur in neutrosophic environment.  
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Abstract:  In this paper, we first define the Neutrosophic  tree using the concept of the strong cycle. We 
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1. Introduction  

In recent years, neutrosophic graphs as one of the new branches of graph theory has been welcomed 
by many researchers and a lot of work has been done on the features and applications of this particular 
type of graph  [1, 2, 4-6, 17-25]. One of these is finding the spanning tree in neutrosophic graphs. In an article 
by S.Broumi et al. [7], an algorithm for finding the minimum spanning tree is presented. Using the score 
function, they calculated a rank for each edge, then constructed a minimum spanning tree based on the 
lowest score. Other people, including I.Kan dasamy [13], also provided algorithms for the minimum  
spanning tree in the Double-Valued neutrosophic graph . 

What we present here is an algorithm for finding the maximum spanning tree in neutrosophic graphs. 
Our proposed algorithm is similar in appearance to the algorithm presented in [7] but differs from it. First, 
the algorithm is presented for graphs that have weighted edges, while our algorithm includes the general 
state of the neutrosophic graphs. The second difference is in how you choose to build the tree. In [7], the 
score function is used and we use the strength function. The strength function has the advantage of having 
a more realistic view of indeterminacy -membership (I). In fact, in this fu nction, we have improved the effect 
of effect indeterminacy -membership (I) . In [7, 16], the effect of falsity -membership (F) and indeterminacy -
membership (I)  was the same, which does not seem very appropriate due to the different nature of falsity -
membership (F) and indeterminacy -membership (I) . 

The definition of a neutrosophic tree used in this paper is similar in structure to the definition given 
in [12]. The difference between the two definitions stems from the difference in the definition of  the strength 
of connectivity between the two vertices.  
 

2. Preliminaries  
In this section, some of the important and basic concepts required are given by mentioning the source. 

Definition 1.  [3] A single-valued neutrosophic graph on a nonempty �8 is a pair �) 
L �:�0�á�/ �;. Where �0 is 
single-valued neutrosophic set in �8 and �/  single-valued neutrosophic relation on �8 such that 

�6�Æ�:�Q�R�; 
Q�•�‹�•�<�6�Ç�:�Q�;�á�6�Ç�:�R�;�=�á 
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�+�Æ�:�Q�R�; 
Q�•�‹�•�<�+�Ç�:�Q�;�á�+�Ç�:�R�;�=�á 
�(�Æ�:�Q�R�; 
Q�•�ƒ�š�<�(�Ç�:�Q�;�á�(�Ç�:�R�;�=�á 

 

For all �Q�á�R���Ð�8. �0 is called single-valued neutrosophic vertex set of �)  and, �/  is called single-valued 
neutrosophic edge set of �) , respectively. 
 

Definition 2. [12] A connected SVN-graph �) 
L �:�0�á�/ �; is said to be a SVN-tree if it has a SVN spanning 
subgraph �* 
L �:�0�á�$�; which is a tree, where for all edges �Q�R not in H satisfying  
 

�6�Æ�:�Q�R�; 
O�6�»
�¶ �:�Q�R�;,         �����������+�Æ�:�Q�R�; 
P �+�»

�¶ �:�Q�R�;,               �(�Æ�:�Q�R�; 
P�(�»
�¶ �:�Q�R�;�ä 

 
3. Neutrosophic tree  

In this section, the types of edges are first classified and defined in terms of edge strength. Then we 
will provide some other definitions depending on the type of edges. ��Based on the strength of connectivity 
between the end vertices of an edge, edges of neutrosophic graphs can be divided into two categories as 
given below.  
 
Definition 3. An edge �Q�R in a neutrosophic graph �) 
L �:�0�á�/ �; is called 

 

a. A �•�‹�‡�‘  edge if �%�1�0�0�:�À�?�è�é�;�:�Q�á�R�; 
L���%�1�0�0�À�:�Q�á�R�;���=�J�@���%�1�0�0�À�:�Q�á�R�; 
M�/ �:�Q�R�;, 
 

b. A �”�‹�›�š�˜�‡�’ edge if �%�1�0�0�:�À�?�è�é�;�:�Q�á�R�; 
L���%�1�0�0�À�:�Q�á�R�;���=�J�@���%�1�0�0�À�:�Q�á�R�; 
L �/ �:�Q�R�;,  
 

c. A 
§
F�™�š�˜�•�”�•���‹�Š�•�‹ if �%�1�0�0�:�À�?�è�é�;�:�Q�á�R�; 
O���%�1�0�0�À�:�Q�á�R�; �=�J�@, 
�%�1�0�0�À�:�Q�á�R�; 
L 
k�6�Æ�:�Q�R�;�á�+�Æ�:�Q�R�;�á�(�Æ�:�Q�R�;
o
L �/ �:�Q�R�;�á 

 

d. A 
§
§
F �™�š�˜�•�”�•���‹�Š�•�‹ if �%�1�0�0�:�À�?�è�é�;�:�Q�á�R�; 
O���%�1�0�0�À�:�Q�á�R�;�����=�J�@�á ���%�1�0�0�À�:�Q�á�R�; 
M�/ �:�Q�R�;�ä 

 
Example 1. Consider the neutrosophic graph �) 
L �:�0�á�/ �; on �8 
L �<�=�á�>�á�?�á�@�á�A�á�B�= as shown in figure 1. 
 
 

Figure 1. A neutrosophic graph  

 

Table 1. The strength of connectedness between each pair of vertices �Q and �R. 
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�o�{�z�z�s�:�›�á�œ�; �o�{�z�z�s�?�›�œ�:�›�á�œ�; �y �:�›�œ�; 

�=�á�> (0.3, 0.3, 0.5) (0.3, 0.5, 0.7) (0.2, 0.3, 0.5) 
�=�á�@ (0.3, 0.3, 0.5) (0.2, 0.3, 0.5) (0.3, 0.5, 0.7) 
�>�á�? (0.6, 0.4, 0.5) (0.6, 0.4, 0.5) (0.3, 0.4, 0.7) 
�>�á�@ (0.5, 0.3, 0.5) (0.5, 0.3, 0.7) (0.3, 0.7, 0.5) 
�>�á�A (0.7, 0.3, 0.5) (0.3, 0.4, 0.7) (0.7, 0.3, 0.5) 
�>�á�B (0.8, 0.2, 0.1) (0.1, 0.6, 0.7) (0.8, 0.2, 0.1) 
�?�á�A (0.6, 0.4, 0.5) (0.3, 0.4, 0.7) (0.6, 0.4, 0.5) 
�?�á�B (0.6, 0.4, 0.5) (0.6, 0.4, 0.5) (0.1, 0.6, 0.7) 
�@�á�A (0.5, 0.3, 0.5) (0.3, 0.5, 0.5) (0.5, 0.3, 0.7) 

 
As can be seen in Table 1, edge �>�? and �?�B are weak, �>�A, �>�B and �?�A are �$
F �O�P�N�K�J�C���A�@�C�A�O, and �=�?, �=�@, �>�@ 

and �@�A are �$�$
F �O�P�N�K�J�C���A�@�C�A. 
 
Definition 4. A path in a neutrosophic graph is called a �$
F �O�P�N�K�J�C���L�=�P�D if all its edges are �$
F�O�P�N�K�J�C and 
called a �$�$
F �O�P�N�K�J�C���L�=�P�D if all its edges are �$�$
F �O�P�N�K�J�C. Also is said to be a �O�P�N�K�J�C���L�=�P�D if all its edges are 
either �$
F �O�P�N�K�J�C���A�@�C�A or �$�$
F �O�P�N�K�J�C���A�@�C�A. 
 

Definition 5. Let �) 
L �:�0�á�/ �; be a neutrosophic graph and �% be a cycle in �) . �% called strong cycle if all its 
edges are either �$
F�O�P�N�K�J�C���A�@�C�A or �$�$
F �O�P�N�K�J�C���A�@�C�A. 
 

Definition 6.  Let �) 
L �:�0�á�/ �; be a neutrosophic graph. �)  called a neutrosophic tree if it has no strong cycle. 
 

Example 1. Consider a neutrosophic graph �) 
L �:�0�á�/ �; and �* 
L �:�#�á�$�; as shown in figure 2. 
 
 

 
a. �)  is not a neutrosophic tree 
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b. �*  is a neutrosophic tree 
Figure 2. a. �)  is not a neutrosophic tree and b.  �*  is a neutrosophic tree 

 
It is clear from fig 1 that �)  is not a neutrosophic tree. Since �)  contains strong neutrosophic cycles. 

Cycles such as �=�>�@�=, �=�>�A�@�=, �=�>�?�A�@�=, ect. are strong  neutrosophic cycles in �) . But �*  is a neutrosophic 
tree, �*  has no strong neutrosophic  cycle. 
 

Definition 7.  Let �) 
L �:�0�á�/ �; be a connected neutrosophic graph  and �6�á is a neutrosophic spanning 
subgraph of �)  that �6 spanned by the vertex set of �)  and �6�Û is a tree. If  the edges of �6 are selected from 
�) such that for each edge �Q�R of �6, �Q�R is either �$
F�O�P�N�K�J�C���A�@�C�A or �$�$
F �O�P�N�K�J�C���A�@�C�A. Then �6 called a 
strong spanning tree and denoted by �:�5�5�6�;�ä 
 

Definition 8.  Let �) 
L �:�0�á�/ �; be a connected neutrosophic graph with at least one strong spanning 
tree. Then the strength of strong spanning tree in �)  is defined and denoted by 
 

�5�:�6�; 
L 
Í �5�:�Q�R�; 
L 
Í
�v
E�t�6�Æ�:�Q�R�; 
F�t�(�Æ�:�Q�R�; 
F �+�Æ�:�Q�R�;

�x
�è�é�Ð�Í�è�é�Ð�Í

�ä 

 

Also, F called maximum spanning tree if �5�:�(�; 
R�5�:�6�; for any strong spanning tree �6. 
 

Theorem 1. Let �) 
L �:�0�á�/ �; be a connected neutrosophic graph. Then �)  is a neutrosophic tree if and 
only if the following conditions are equivalent for any �Q�á�R���Ð�8. 

a. �Q�R is a �$
F �O�P�N�K�J�C���A�@�C�A 
b. 
k�%�1�0�0�Í�À�:�Q�á�R�;�á�%�1�0�0�Â�À�:�Q�á�R�;�á�%�1�0�0�¿�À�:�Q�á�R�;
o
L �:�6�Æ�:�Q�R�;�á�+�Æ�:�Q�R�;�á�(�Æ�:�Q�R�;�;. 

 

Proof. This theorem can be easily proved by defining a strong edge. 
�
  
 

Definition 9. Let �) 
L �:�0�á�/ �;��be the Neutrosophic Graph. The �–�‡�˜�š�•�‡�’���‰�•�”�”�‹�‰�š�•�œ�•�š�Ÿ���•�”�Š�‹�ž of �)  is 
defined as  

�2�%�+�Í �:�) �; 
L�� 
Í �6�Ç�:�Q�;�6�Ç�:�R�;�%�1�0�0�Í �¸
�:�Q�á�R�;�á

�è�á�é���Ð�Ç

 

�2�%�+�Â�:�) �; 
L�� 
Í �+�Ç�:�Q�;�+�Ç�:�R�;�%�1�0�0�Â�¸ �:�Q�á�R�;�á
�è�á�é���Ð�Ç

 

�2�%�+�¿�:�) �; 
L�� 
Í �(�Ç�:�Q�;�(�Ç�:�R�;�%�1�0�0�¿�¸
�:�Q�á�R�;�á

�è�á�é���Ð�Ç
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Where �%�1�0�0�Í �¸
�:�Q�á�R�; is the strength of truth, �%�1�0�0�Â�¸ �:�Q�á�R�; is the strength of indeterminacy and 

�%�1�0�0�¿�¸
�:�Q�á�R�; is the strength of falsity between two vertices �Q and �R. we have 

 

�%�1�0�0�Í �¸
�:�Q�á�R�; 
L �•�ƒ�š���<�•�‹�•�6�Æ�:�A�;�������A���Ð�2���=�J�@���2���E�O���=���L�=�P�D���>�A�P�S�A�A�J���Q���=�J�@���R�=�á 

�%�1�0�0�Â�¸ �:�Q�á�R�; 
L �•�‹�•���<�•�ƒ�š�+�Æ�:�A�;�������A���Ð�2���=�J�@���2���E�O���=���L�=�P�D���>�A�P�S�A�A�J���Q���=�J�@���R�=�á 
�%�1�0�0�¿�¸

�:�Q�á�R�; 
L �•�‹�•���<�•�ƒ�š�(�Æ�:�A�;�������A���Ð�2���=�J�@���2���E�O���=���L�=�P�D���>�A�P�S�A�A�J���Q���=�J�@���R�=�á 
 

Also, the �š�•�š�‡�’�’�Ÿ���‰�•�”�”�‹�‰�š�•�œ�•�š�Ÿ���•�”�Š�‹�ž of �)  is defined as 
 

�6�%�+�:�) �; 
L
�v
E�t�2�%�+�Í �:�) �; 
F �t�2�%�+�¿�:�) �; 
F �2�%�+�Â�:�) �;

�x
�ä 

 
3.1. Maximum spanning tree  

In this section, a version of the maximum spanning tree discussed on a graph by strength of edges. 
In the following, we propose a neutrosophic maximum spanning tree algorithm, whose computing 

steps are described below. Note that the strength function �5�:�Q�R�; 
L
�8�>�6�Í �¾�:�è�é�;�?�6�¿�¾�:�è�é�;�?�Â�¾�:�è�é�;

�:
 is used to 

label here. 
 

The algorithm for finding the maximum spanning tree (MST)  
Here, the input is adjacency matrix �/ 
L 
c�:�6�Æ
k�Q�Ü�Q�Ý
o�á�+�Æ
k�Q�Ü�Q�Ý
o�á�(�Æ
k�Q�Ü�Q�Ý
o�;
g�á
H�á

 of the neutrosophic 

graph �) 
L �:�0�á�/ �;, and output is a tree �( with weighted edges.  
Step 1. Input matrix �/ ; 

Step 2. Using the strength function �5
k�Q�Ü�Q�Ý
o
L
�8�>�6�Í �¾
k�è�Ô�è�Õ
o�?�6�¿�¾�:�è�Ô�è�Õ�;�?�Â�¾�:�è�Ô�è�Õ�;

�:
, convert the 

neutrosophic matrix into a strength matrix �5
L 
c�5
k�Q�Ü�Q�Ý
o
g�á
H�á
; 

Step 3. Iterate steps 4 and 5 until all �J
F �s elements of S are either labeled to �r or all the nonzero 
elements of the matrix are labeled; 

Step 4. Find the �/  either column or row to compute the unlabeled maximum element �5
k�Q�Ü�Q�Ý
o, 
which is the value of the corresponding are �A
k�Q�Ü�Q�Ý
o�Ð�/ ; 

Step 5. If the corresponding edge �A
k�Q�Ü�Q�Ý
o�Ð�/  of chosen �5 produce a cycle whit the previous 
labeled entries of the strength matrix �5 than set �5
k�Q�Ü�Q�Ý
o
L �r��else label �5
k�Q�Ü�Q�Ý
o; 

Step 6. Design the tree �( including only the labeled elements from the �5 which will be computed 
�/�5�6 of �) ; 

Step 6. Stop (end algorithm).  
 

Example 3. Consider a neutrosophic graph �) 
L �:�0�á�/ �; on �8 
L �<�Q�5�á�Q�6�á�Q�7�á�Q�8�á�Q�9�á�Q�: �= as shown in Figure 3.  
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Figure 3. a neutrosophic graph �)  on �8 
L �<�Q�5�á�Q�6�á�Q�7�á�Q�8�á�Q�9�á�Q�: �= 

 
And  
  

�/ 
L

�Ï
�Î
�Î
�Î
�Î
�Í

�r �:�r�ä�v�á�r�ä�w�á�r�ä�x�; �r
�:�r�ä�v�á�r�ä�w�á�r�ä�x�; �r �:�r�ä�v�á�r�ä�u�á�r�ä�w�;

�r �:�r�ä�v�á�r�ä�u�á�r�ä�w�; �r

�:�r�ä�v�á�r�ä�w�á�r�ä�y�; �r �r
�:�r�ä�x�á�r�ä�w�á�r�ä�y�; �:�r�ä�y�á�r�ä�u�á�r�ä�u�; �:�r�ä�w�á�r�ä�v�á�r�ä�x�;

�r �:�r�ä�v�á�r�ä�u�á�r�ä�w�; �:�r�ä�v�á�r�ä�v�á�r�ä�x�;
�:�r�ä�v�á�r�ä�w�á�r�ä�y�; �:�r�ä�x�á�r�ä�w�á�r�ä�y�; �r

�r �:�r�ä�y�á�r�ä�u�á�r�ä�u�; �:�r�v�á�r�ä�u�á�r�ä�w�;
�r �:�r�ä�w�á�r�ä�v�á�r�ä�x�; �:�r�ä�v�á�r�ä�v�á�r�ä�x�;

�r �:�r�ä�y�á�r�ä�u�á�r�ä�t�;���������������������� �r
�:�r�ä�x�á�r�ä�w�á�r�ä�y�; �r���������������� �r

�r �r�������������� �r
����������������������

�Ò
�Ñ
�Ñ
�Ñ
�Ñ
�Ð

�ä 

 

  Using the strength function �5
k�Q�Ü�Q�Ý
o
L
�8�>�6�Í �¾
k�è�Ô�è�Õ
o�?�6�¿�¾�:�è�Ô�è�Õ�;�?�Â�¾�:�è�Ô�è�Õ�;

�:
 we have 
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�Ñ
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Figure 4. A neutrosophic graph �)  whit strength of edges 
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Now search the matrix �5 to find the maximum value and select the edge corresponding to the row and 
column of that element. The following figure edge �Q�6�Q�9 is highlighted.  

 

�5
k�Q�Ü�Q�Ý
o
L

�Ï
�Î
�Î
�Î
�Î
�Í

�r �r�ä�w�s�y �r
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�r�ä�v�z�u �r �r
�r�ä�w�w�r �r�ä�y�w�r �r�ä�w�x�y

�r �r�ä�w�z�u �r�ä�w�u�u
�r�ä�v�z�u �r�ä�w�w�r �r

�r �r�ä�y�w�r �r�ä�w�z�u
�r �r�ä�w�x�y �r�ä�w�u�u

�r �r�ä�w�w�r������ �r
�r�ä�w�w�r �r �r

�r �r �r
����������

�Ò
�Ñ
�Ñ
�Ñ
�Ñ
�Ð

�á 

 
 

Figure 5. An edge �Q�6�Q�9 is highlighted  

 
The next maximum element 0.583 is marked and corresponding edges  �Q�6�Q�7 and �Q�7�Q�9, but the 

simultaneous selection of these two edges causes the formation of a cycle, so we choose one of these two 
edges arbitrarily and ignore the other.  

 

�5
k�Q�Ü�Q�Ý
o
L

�Ï
�Î
�Î
�Î
�Î
�Í

�r �r�ä�w�s�y �r
�r�ä�w�s�y �r �r�ä�w�z�u

�r �r�ä�w�z�u �r

�r�ä�v�z�u �r �r
�r�ä�w�w�r �r�ä�y�w�r �r�ä�w�x�y

�r �r�ä�w�z�u �r�ä�w�u�u
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Figure 6. An edge �Q�6�Q�7 is highlighted  
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Continuing this process, edges �Q�6�Q�:, �Q�6�Q�8, and �Q�6�Q�5 are selected, respectively.  The maximum 

spanning tree is obtained as figure 8. 
 

 
Figure 7. The edges �Q�6�Q�: and �Q�6�Q�8 are highlighted  

Figure 8. Maximum  spanning tree (�/�5�6) 

 
As it was observed, the selection of the maximum spanning tree was not unique, so neutrosophic 

graph �) 
L �:�0�á�/ �; is not a neutrosophic tree, also �)  contains a strong neutrosophic cycle. 
 
Note.��Obviously, if �) 
L �:�0�á�/ �; has a unique strong spanning tree, it will also have a unique maximum 
spanning tree, but the conversely is not necessarily true. 

 
3.2. Partial connectivity index in the neutrosophic tree  

In this section, the results of examining the Partial connectivity index and totally connectivity index 
on the neutrosophic trees are presented and proved. 
 

Theorem 2. Let �) 
L �:�0�á�/ �; be a neutrosophic graph. Then �6�%�+�:�) 
F �Q�R�; 
L �6�%�+�:�) �; if and only if eith er �Q�R is 
a weak edge or neutral edge. 
 

Proof. The proof of this theorem is clear using definition 8.  
�
  
 

Corollary 1.  Let �) 
L �:�0�á�/ �; be a neutrosophic graph and, �Q�R is an edge in �) , �Q�R is a bridge if and only if �Q�R 
is either �$
F �O�P�N�K�J�C���A�@�C�A or �$�$
F�O�P�N�K�J�C���A�@�C�A.  
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Corollary 2.  Let �) 
L �:�0�á�/ �; be a neutrosophic graph. Then for any �Q�R,  �6�%�+�:�) 
F �Q�R�; 
M�6�%�+�:�) �; if �) �Û is a tree. 
 

Theorem 3. Let �) 
L �:�0�á�/ �; be a connected neutrosophic graph whit strong spanning tree (�5�5�6) �6. for any 
�Q�R�Ð�/ , where �Q�R is an edge of �6, then either  

�2�%�+�Í �:�) 
F �Q�R�; 
O�2�%�+�Í �:�) �; 
�K�N 

�>�:�2�%�+�Â�:�) 
F �Q�R�; 
P �2�%�+�Â�:�) �;�; �é���:�2�%�+�¿�:�) 
F �Q�R�; 
P �2�%�+�¿�:�) �;�;�? 
Hence we have �6�%�+�:�) 
F�Q�R�; 
O�6�%�+�:�) �;�ä 
 

Proof. Suppose �) 
L �:�0�á�/ �; be a connected neutrosophic graph whit strong spanning tree ( �5�5�6) �6. Since T 
is SST then any edge of T is either �$
F �O�P�N�K�J�C���A�@�C�A or �$�$
F�O�P�N�K�J�C���A�@�C�A. By Corollary 1, for each �Q�R�Ð�/ , �Q�R 
is a bridge. Then �2�%�+�Í �:�) 
F �Q�R�; 
O�2�%�+�Í �:�) �; �K�N �>�:�2�%�+�Â�:�) 
F �Q�R�; 
P�2�%�+�Â�:�) �;�; �é���:�2�%�+�¿�:�) 
F �Q�R�; 
P �2�%�+�¿�:�) �;�;�?. 
�
  
 

Theorem 4. Let �) 
L �:�0�á�/ �; be a connected neutrosophic tree and �) �Û is not a tree. Then there exists at least 
one edge �Q�R�Ð�/ �Û such that �6�%�+�:�) 
F �Q�R�; 
L �6�%�+�:�) �;. 
 

Proof. Let �) 
L �:�0�á�/ �; be a neutrosophic tree and �) �Û is not a tree. Hence there is at least one cycle in �) �Û. As 
respects a tree is a connected forest, there exist �Q�R�Ð�/ �Û so that at least one of the following 

 
�6�Æ�:�Q�R�; 
O�%�1�0�0�Í �:�À�?�è�é�;�:�Q�á�R�;�á�� 

�+�Æ�:�Q�R�; 
P���%�1�0�0�Â�:�À�?�è�é�;�:�Q�á�R�;�á �(�Æ�:�Q�R�; 
P �%�1�0�0�¿�:�À�?�è�é�;�:�Q�á�R�;�; 
Then  

�2�%�+�Í �:�) 
F �Q�R�; 
L �2�%�+�Í �:�) �;�������=�J�@�������2�%�+�Â�:�) 
F �Q�R�; 
L �2�%�+�Â�:�) �;�����=�J�@�������2�%�+�¿�:�) 
F�Q�R�; 
L �2�%�+�¿�:�) �; 
Therefore, �6�%�+�:�) 
F �Q�R�; 
L �6�%�+�:�) �;. 
�
  
 

Theorem 5. Let �) 
L �:�0�á�/ �; be a connected neutrosophic graph then �)  is a neutrosophic tree if and only if 
�)  has a unique strong spanning tree.  
 

Proof. Suppose �) 
L �:�0�á�/ �; is a connected neutrosophic graph with only one strong spanning tree �6. Then 
�)  has no strong edges except the edges of �6. hence �)  has no strong cycle. Therefore by definition 6, �)  is a 
neutrosophic tree. Conversely, assume that �)  is a neutrosophic tree. Again according to definition 6, �)  lacks 
a strong circle. Therefore, there is only one strong path between the two arbitrary vertices of �) . then the 
strong spanning tree of �)  is unique.  
�
  
 

Theorem 6. Let �) 
L �:�0�á�/ �; be a connected neutrosophic graph and �6 the corresponding �5�5�6 of �) . Then 
�6�%�+�:�6�; 
L �6�%�+�:�) �; if and only if �6 is the unique strong spanning tree of �) .  
 

Proof. Suppose �) 
L �:�0�á�/ �; is a connected neutrosophic graph and �6 the corresponding �5�5�6 of �) . And 
�6�%�+�:�6�; 
L �6�%�+�:�) �;. Now, shown that �6 is a unique strong spanning tree of �) . Proof of this is easily possible 
using Theorem 5. Conversely, assume that �6 is the unique strong spanning tree of �) . It is clear that to obtain 
the connectivity  index of �) , only the strong paths will be the same paths of �6. then �6�%�+�:�6�; 
L �6�%�+�:�) �; 
�
  
Corollary 3. Let �) 
L �:�0�á�/ �; be a neutrosophic tree with the unique strong spanning tree (T) and the unique 
maximum spanning tree (F). Then �6�%�+�:�6�; 
L �6�%�+�:�) �; 
L �6�%�+�:�(�;. 
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Theorem 7. Let �) 
L �:�0�á�/ �; be a connected neutrosophic graph and �Q�R���Ð�/ �Û. Then �6�%�+�:�) 
F �Q�R�; 
O�6�%�+�:�) �; 
for any �Q�R and 
k�%�1�0�0�Í�À�:�Q�á�R�;�á�%�1�0�0�Â�À�:�Q�á�R�;�á�%�1�0�0�¿�À�:�Q�á�R�;
o
L �:�6�Æ�:�Q�R�;�á�+�Æ�:�Q�R�;�á�(�Æ�:�Q�R�;�; if and only if �) �Û is 
a tree. 
Proof. Suppose  �) 
L �:�0�á�/ �; is a connected neutrosophic graph and �) �Û is a tree. It is clear �6�%�+�:�) 
F �Q�R�; 
O
�6�%�+�:�) �;. Since �) �Û is a tree, for any �Q�R���Ð�/ �Û, �) 
F �Q�R is not connected. Also for any �Q�R�Ð�) we have 

k�%�1�0�0�Í�À�:�Q�á�R�;�á�%�1�0�0�Â�À�:�Q�á�R�;�á�%�1�0�0�¿�À�:�Q�á�R�;
o
L �:�6�Æ�:�Q�R�;�á�+�Æ�:�Q�R�;�á�(�Æ�:�Q�R�;�;. Conversely assume that for each 
�Q�R, �6�%�+�:�) 
F �Q�R�; 
O�6�%�+�:�) �; and 
k�%�1�0�0�Í�À�:�Q�á�R�;�á�%�1�0�0�Â�À�:�Q�á�R�;�á�%�1�0�0�¿�À�:�Q�á�R�;
o
L �:�6�Æ�:�Q�R�;�á�+�Æ�:�Q�R�;�á�(�Æ�:�Q�R�;�;, 
then both �Q�R is a neutrosophic bridge and a �$
F �O�P�N�K�J�C���A�@�C�A. By theorem 1, G is a tree. Since, for each �Q�R, 
�6�%�+�:�) 
F �Q�R�; 
O�6�%�+�:�) �;, �) �Û is a tree. 
�
  
 

Theorem 8. Let �) 
L �:�0�á�/ �; be a connected neutrosophic graph such that �) �Û is a star graph. If �R�5 is the center 
vertex and for any �Q�R�Ð�/ �Û,  
 

�6�Æ�:�Q�R�; 
L �•�‹�•�<�6�Ç�:�Q�;�á�6�Ç�:�R�;�=�á���+�Æ�:�Q�R�; 
L �•�‹�•�<�+�Ç�:�Q�;�á�+�Ç�:�R�;�=�á�(�Æ�:�Q�R�; 
L �•�ƒ�š�<�(�Ç�:�Q�;�á�(�Ç�:�R�;�=. 
 

Also �Ê���F
R�t�á �P�5 
Q�P�Ý�á �E�5 
Q�E�Ý��and �B�5 
R�B�Ý where �P�Ý
L �6�Ç
k�R�Ý
o�á �E�Ý
L �+�Ç
k�R�Ý
o and �B�Ý
L �(�Ç
k�R�Ý
o for �F
L �s�á�t�á�å �á�J�ä Then  

�2�%�+�Í �:�) �; 
L �P�5 
Í �P�Ý

�á�?�5

�Ý�@�5


Í �P�Þ

�á

�Þ�@�Ý�>�5

�á 

�2�%�+�Â�:�) �; 
L �E�5 
Í �E�Ý

�á�?�5

�Ý�@�5


Í �E�Þ

�á

�Þ�@�Ý�>�5

�á 

�2�%�+�¿�:�) �; 
L �B�5 
Í �B�Ý

�á�?�5

�Ý�@�5


Í �B�Þ

�á

�Þ�@�Ý�>�5

�ä 

 

Proof . Let �) 
L �:�0�á�/ �; be a neutrosophic graph such that �) �Û is a star graph and �R�5 is the center vertex. 
Therefore for any vertex �R�Ý, we have 

 

�%�1�0�0�Í�À
k�R�5�á�R�Ý
o
L �6�Æ
k�R�5�R�Ý
o
L �•�‹�•
[�6�Ç�:�R�5�;�á�6�Ç
k�R�Ý
o
_
L���6�Ç�:�R�5�;�á 
�%�1�0�0�Â�À
k�R�5�á�R�Ý
o
L �+�Æ
k�R�5�R�Ý
o
L �•�‹�•
[�+�Ç�:�R�5�;�á�+�Ç
k�R�Ý
o
_
L���+�Ç�:�R�5�;�á 

�%�1�0�0�¿�À
k�R�5�á�R�Ý
o
L �(�Æ
k�R�5�R�Ý
o
L �•�ƒ�š
[�(�Ç�:�R�5�;�á�(�Ç
k�R�Ý
o
_
L���(�Ç�:�R�5�;�ä 
Then 


Í �6�Ç�:�R�5�;�6�Ç�:�R�Þ�;�%�1�0�0�Í�À�:�R�5�á�R�Þ�;

�á

�Þ�@�6


L �:�6�Ç�:�R�5�;�;
�6
Í �6�Ç�:�R�Þ�;

�á

�Þ�@�6


L �P�5
�6
Í �P�Þ

�á

�Þ�@�6

�á 

 

Too for any �F�á�G
M�s, we have �%�1�0�0�Í�À
k�R�Ý�á�R�Þ
o
L �6�Ç�:�R�5�; 
L �P�5. Hence  
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�2�%�+�Í �:�) �; 
L�� 
Í �6�Ç�:�Q�;�6�Ç�:�R�;�%�1�0�0�Í �¸
�:�Q�á�R�;

�è�á�é���Ð�Ç


L 
Í �6�Ç�:�R�5�;�6�Ç�:�R�Þ�;�%�1�0�0�Í�À�:�R�5�á�R�Þ�;

�á

�Þ�@�6


E
Í �6�Ç�:�R�6�;�6�Ç�:�R�Þ�;�%�1�0�0�Í�À�:�R�6�á�R�Þ�;

�á

�Þ�@�7


E�®


E�6�Ç�:�R�á�?�5�;�6�Ç�:�R�á�;�%�1�0�0�Í�À�:�R�á�?�5�á�R�á�;


L 
k�6�Ç�:�R�5�;
o
�6


Í �6�Ç�:�R�Þ�;

�á

�Þ�@�6


E�6�Ç�:�R�5�;
Í �6�Ç�:�R�6�;�6�Ç�:�R�Þ�;

�á

�Þ�@�7


E�®
E�6�Ç�:�R�5�;�6�Ç�:�R�á�?�5�;�6�Ç�:�R�á�;


L 
k�6�Ç�:�R�5�;
o
�6


Í �6�Ç�:�R�Þ�;

�á

�Þ�@�6


E�6�Ç�:�R�5�;
Í �6�Ç
k�R�Ý
o

�á�?�5

�Ý�@�á


Í �6�Ç�:�R�Þ�;

�á

�Þ�@�Ý�>�5


L���P�5 
Í �P�Ý

�á�?�5

�Ý�@�5


Í �P�Þ

�á

�Þ�@�Ý�>�5

�ä 

 

Using a similar proof, we can show that ���2�%�+�Â�:�) �; 
L �E�5�Ã �E�Ý
�á�?�5
�Ý�@�5 �Ã �E�Þ

�á
�Þ�@�Ý�>�5  and ���2�%�+�¿�:�) �; 
L �B�5�Ã �B�Ý

�á�?�5
�Ý�@�5 �Ã �B�Þ

�á
�Þ�@�Ý�>�5 �ä�� 

�
  
 

Theorem 9. Let �) 
L �:�0�á�/ �; be a connected neutrosophic graph such that �) �Û
L �%�á. Then the following are 
equivalent.  

a. �6�%�+�:�) 
F �Q�R�; 
L �6�%�+�:�) �; for any �Q�R. 
b. �/  is a constant function . 
c. �)  has �J strong spanning tree whit �5�:�6�; 
L ���Û that �Û is a constant value.  

 

Proof . Suppose �) 
L �:�0�á�/ �; be a neutrosophic graph with �) �Û
L �%�á.    
a �\  b Assume that �6�%�+�:�) 
F �Q�R�; 
L �6�%�+�:�) �; for any �Q�R. This means that deleting each edge will not 

change the value of the connectivity index. Therefore, the membership function will be the sa me for all 
edges. 

b �\  c Assume that �/  is a constant function. Hence all the edges of �)  are �+
F �O�P�N�K�J�C���A�@�C�A. Since 
removing each edge from the cycle will result a new tree of �) . then the number of strong spanning trees of 
�)  will be n and strength of any strong spanning tree is a constant value. 

c �\  a Assume that �)  has �J strong spanning tree whit �5�:�6�; 
L ���Û that �Û is a constant value. It is clear for 
each edge of �)  we have  �6�%�+�:�) 
F �Q�R�; 
L �6�%�+�:�) �;�ä 
�
  

 
4. Conclusion  

In the paper, deals with a maximum spanning tree �:�/�5�6�; and a strong spanning tree �:�5�5�6�; problem 
under the neutrosophic graphs. ��Also, the Partial connectivity index and totally connectivity index in 
neutrosophic trees was presented here and some results obtained from the study of this index in trees were 
presented and proved. It should be noted that the results obtained in this article can be generalized to 
directed neutrosophic graphs, bipolar neutrosophic graphs and interval -valued neutrosophic graph , in 
general. 
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Abstract: We define the concepts of neutrosophic �E -interior ideal and neutrosophic 

�E
Fcharacteristic interior ideal structures of a semigroup. We infer  different types of semigroups 

using neutrosophic ���E-interior ideal structures. We also show that the intersection of neutrosophic 

�E-interior ideals  and the union of neutrosophic  �E-interior ideals is also a neutrosophic �E-interior 

ideal.  

 

Keywords: Semi group, neutrosophic �E
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Fproduct.  
 
 

1. Introduction  

Nowadays, the theory of uncertainty plays a vital role to manage different issues relating to 

modelling engineering problems, networking, real -life problem relating to decision making and so 

on. In 1965, Zadeh[24] introduced the idea of fuzzy sets for modelling vague concepts in the globe. 

In 1986, Atanassov [1] generalized fuzzy set and named as Intuitionistic fuzzy set. Also, from his 

viewpoint, there are two degrees of freedom in the real world, one a degree of membership to a 

vague subset and the other is a degree of non-membership to that given subset. 

Smarandache generalized fuzzy set and intuitionistic fuzzy set, and named as neutrosophic set 
(see [4, 7, 8, 14, 19, 22-23]). These sets are characterized by a truth membership function, an 
indeterminacy membership function and a falsity membership function.  These sets are applied to 
many branches of mathematics to overcome the complexities arising from uncertain data. A 
Neutrosophic set can distinguish between absolute membership and relative membership. 
Smarandache used this in non-standard analysis such as the result of sports games 
(winning/defeating/tie),  decision making and control theory, etc. This area has been studied by 
several authors (see [3, 11, 12, 16-18]).  

For more details on neutrosophic set theory, the readers visit the website 
http://fs.gallup.unm.edu/FlorentinSmarandache.htm  

In [2], Abdel Basset et al. designed a framework to manage scheduling problems using 

neutrosophic theory. As the concept of time-cost tradeoffs and deterministic project scheduling 

disagree with the real situation, some data were changed during the implementation process. Here 

fuzzy scheduling and time -cost tradeoffs models assumed only truth-membership functions dealing 
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with uncertainties of the project and their activities duration which were unable to tr eat 

indeterminacy and inconsistency.  

In [6], Abdel Basset et al. evaluated the performance of smart disaster response systems under 

uncertainty. In [5], Abdel Basset et al. introduced different hybrid neutrosophic multi -criteria 

decision-making framework for professional selection that employed a collection of neutrosophic 

analytical network process and order preference by similarity to the ideal solution under bipolar 

neutrosophic numbers. 

In [21], Prakasam Muralikrishna1 et al. presented the characterization of MBJ �. Neutrosophic �Ú 

�. Ideal of �Ú �. algebra. They analyzed homomorphic image, pre�.image, cartesian product and related 

results, and these concepts were explored to other substructures of a �Ú �. algebra. In [9], Chalapathi et 

al. constructed certain Neutrosophic Boolean rings, introduced Neutrosophic complement elements 

and mainly obtained some properties satisfied by the Neutrosophic complement elements of 

Neutrosophic Boolean rings. 

In [14], M. Khan et al. presented the notion of neutrosophic �E-subsemigroup in semigroup and 
explored several properties. In [11], Gulistan et al. have studied the idea of complex neutrosophic 
subsemigroups and introduced the concept of the characteristic function of complex neutrosophic 
sets, direct product of compl ex neutrosophic sets.  

In [10], B. Elavarasan et al. introduced the notion of neutrosophic �E-ideal in semigroup and 

explored its properties. Also, the conditions for neutrosophic �E-structure to be neutrosophic �E-ideal 

are given, and discussed the idea of characteristic neutrosophic �E-structure in semigroups and 

obtained several properties. In [20], we have introduced and discussed several properties of 

neutrosophic �E-bi-ideal in the semigroup. We have proved that neutrosophic �E-product and the 

intersection of neutrosophic �E-ideals were identical for regular semigroups. In this paper, we define 

and discuss the concepts of neutrosophic �E-interior ideal and neutrosophic �E-characteristic interior 

ideal structures of a semigroup. 

 Throughout this paper, �:  denotes a semigroup. Now, we present the important definitions of 

semigroup that we need in sequel.   

Recall that for any �:�5�á�: �6 �C�: �á �����:�5�: �6 
L���<�=�>���=�Ð�:�5���=�J�@���>�Ð�: �6�=���á multiplication of  �:�5 and �: �6�ä 

Let �:  be a semigroup and �Î 
M�:�5 �C�: �ä Then 

(i) �:�5 is known as subsemigroup if �:�5
�6�� �C�:�5�ä  

(ii)  A subsemigroup �:�5 is known as left (resp., right) ideal  if �:�5�: �C�:�5(resp., �: �:�5 �C�:�5�;�ä  

(iii)  �:�5 is known  as ideal if  �:�5 is both a left and a right ideal .  

(iv)    �: �� is known as left (resp., right) regular if for each �N�Ð�: �á there exists �E�Ð�: ��such    

  that �N
L �E�N�6(resp., �N
L �N�6�E) [13]. 

(v) �: �� is known as regular if for each �>�5 �Ð�: �á there exists �E�Ð�:  such that �>�5 
L �>�5�E�>�5  
(vi)  �: �� is known as intra -regular if for each �T�5 �Ð�: �á there exist �E�á�F�Ð�:  such that �T�5 
L

�E�T�5
�6�F [15].  

2. Definitions of n eutrosophic  �E - structures 

We present definitions of neutrosophic  �E
Fstructures namely neutrosophic  �E
Fsubsemigroup, 

neutrosophic �E
Fideal, neutrosophic �E
Finterior  ideal of a semigroup �:  



Neutrosophic Sets and Systems, Vol. 36, 2020 72  

 

 
 
K. Porselvi, B. Elavarasan and F. Smarandache, Neutrosophic �E
Finterior ideals in semigroups 

The set of all  the functions from �:  to �>
F�s�á�r�? is denoted by �1�:�: �á�>
F�s�á�r�?�;�ä We call that an 

element of �1�:�: �á�>
F�s�á�r�?�; is �E
Ffunction  on �: . A �E
Fstructure means an ordered pair �:�: �á�C�; of 

�: ��and an �E
Ffunction  �C on �: �ä 

 
Definition 2.1. [14] A neutrosophic  �E
F structure of ���„ �� is defined to be the structure: 

�„ �y �ã
L��
�„

�:�€�y �á�����u�y �á�������r�y �;��

L���D

�˜

�€�y �:� �̃;�á���u�y �:� �̃;�á�������r�y �:� �̃;
������� �̃��Ð�„ �E, 

where �€�y �á�u�y  and �r �y  are the negative truth, negative  indeterminacy and negative falsity 
membership function  on X (�E
F functions).  

It is evident  that 
F
Ü��
Q���€�y �:� �̃; 
E���u�y �:� �̃; 
E�r �y �:� �̃; 
Q
Ù for all � �̃��Ð�„ �ä 

Definition  2.2.[14] A neutrosophic �E
F structure �„ �y  of �„  is called a neutrosophic 
�E
Fsubsemigroup of �„  if the following assertion is valid:  


k�Ê���• �•�á�Ž�• �Ð�„ 
o
n

�€�y 
k�• �•�Ž�•
o
Q�€�y �:�• �•�;���­���€�y 
k�Ž�•
o

�u�y 
k�• �•�Ž�•
o
R�u�y �:�• �•�;���è���u�y 
k�Ž�•
o

�r �y 
k�• �•�Ž�•
o
Q�r �y �:�• �•�;���­���r �y 
k�Ž�•
o


r . 

.Let �„ �y  be a neutrosophic �E
Fstructure and �½�á�¾�á�¿�Ð�>
F
Ú�á
Ù�? with  
F
Ü
Q�����½
E�¾
E�¿
Q
Ù�ä�� Consider 
the sets: 

�€�y
�½ 
L �<� �̃• �Ð�„ ���€�y �:� �̃•�; 
Q���½�= 

�u�y
�¾ 
L �<� �̃• �Ð�„ ���u�y �:� �̃•�; 
R���¾�= 

�r �y
�¿ 
L �<� �̃• �Ð�„ ���r �y �:� �̃•�; 
Q�¿�=. 

The set �„ �y �:�½�á�¾�á�¿�; �� �<� �̃•���Ð�„ �����€�y �:� �̃•�; 
Q���½�á�u�y �:� �̃•�; 
R���¾�á�r �y �:� �̃•�; 
Q�Õ�=  is known as            
(�½�á�¾�á�¿)-level set of �„ �y .  It is easy to observe that �„ �y �:�½�á�¾�á�¿�; 
L �€�y

�½���ê���u�y
�¾���ê���r �y

�¿ �ä 
 
Definition 2.3 .[10] A neutrosophic �E
Fstructure �„ �y  of �„ �� is called a neutrosophic �E
Fleft (resp., 
right) ideal of �„  if  


k�Ê���• �•�á�Ž�•���Ð�„ 
o
n

�€�y 
k�• �•�Ž�•
o
Q�€�y 
k�Ž�•
o���:�˜�‹�™�–�ä�á�€�y 
k�• �•�Ž�•
o
Q�€�y �:�• �•�;�;��

�u�y 
k�• �•�Ž�•
o
R�u�y 
k�Ž�•
o���:�˜�‹�™�–�ä�á�u�y 
k�• �•�Ž�•
o
R�u�y �:�• �•�;�;

�r �y 
k�• �•�Ž�•
o
Q�r �y 
k�Ž�•
o���:�˜�‹�™�–�ä�á�r �y 
k�• �•�Ž�•
o
Q�r �y �:�• �•�;�;����


r . 

�„ �y  is neutrosophic ���E
Fideal of ��  if �„ �y  is neutrosophic �E
Fleft and �E
Fright ideal of �„ .  
 
Definition 2.4.  A neutrosophic  �E
Fsubsemigroup �„ �y  of �„   is known as neutrosophic �E
Finterior  
ideal if  

�:�Ê���ž�á�‡�á�Ÿ�Ð�„ �;�L
�€�y �:�ž�‡�Ÿ�; 
Q�€�y �:�‡�;
�u�y �:�ž�‡�Ÿ�; 
R�u�y �:�‡�;
�r �y �:�ž�‡�Ÿ�; 
Q�r �y �:�‡�;

�M. 

It is easy to observe that every neutrosophic  �E
Fideal is neutrosophic �E
Finterior ideal, but 

neutrosophic �E
Finterior ideal need not be a neutrosophic �E
F ideal, as shown by an example. 

Example 2.5. Let �„ ����be the set of all non-negative integers except 1. Then �„  is a semigroup with 
usual multiplication.  

Let �: �Æ 
L �D
�4

�:�?�4�ä�=�á�?�4�ä�5�á�?�4�ä�;�;
�á

�6

�:�?�4�ä�8�����?�4�ä�:�á�?�4�ä�9�;
�á

�9

�:�?�4�ä�7�á�?�4�ä�<�á�?�4�ä�7�;
�á

�5�4

�:�?�4�ä�7�á�?�4�ä�<�á�?�4�ä�5�;
�á

�â�ç�Û�Ø�å�ê�Ü�æ�Ø

�:�?�4�ä�;�á�?�4�ä�8�á�?�4�ä�:�;
�E�ä Then �: �Æ is 

neutrosophic �E
Finterior  ideal, but not  neutrosophic ���E
F ideal with �6�Ç�:�t�ä�w�; 
L 
F�r�ä�u�- �6�Ç�:�t�;�ä  

Definition  2.6.[14]  For any �q �C�„ �á the characteristic neutrosophic �E
Fstructure is defined as 

�Ñ�q�:�„ �y �; 
L����
�„

�:�Ñ�q�:�€�;�y �á���Ñ�q�:���u�;�y �á�Ñ�q�:�r�;�y �;
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where 

�Ñ�q�:�€�;�y : X�\ �>
F
Ú�á
Ù�?�á�˜ �\ 
\

F
Ú���•�Œ���˜ �Ð�q����


Ù�������•�š�Ž�‹�˜�•�•�™�‹�á
 

�Ñ�q�:�u�;�y : X�\ �>
F
Ú�á
Ù�?�á�˜ �\ 
\

Ù���•�Œ���˜ �Ð�q����


F
Ú���•�š�Ž�‹�˜�•�•�™�‹�á
 

�Ñ�q�:�r�;�y : X�\ �>
F
Ú�á
Ù�?�á�˜ �\ �D
F
Ú�����•�Œ���˜ �Ð�q����

Ù�����•�š�Ž�‹�˜�•�•�™�‹�ä

 

 

Definition  2.7.[14] Let���„ �z�ã
L��
�„

�:�€�z�á�����u�z�á�������r�z�;��
 and �„ �y �ã
L��

�„

�:�€�y �á�����u�y �á�������r�y �;��
 be neutrosophic �E
Fstructures of  

�„ . Then 
(i) �„ �z��is called a neutrosophic �E
F substructure of �„ �y �á denote by ���„ �y �C�„ �z , if   �€�y �:� �̃; 
R

���€�z�:� �̃;�á���u�y �:� �̃; 
Q���u�z�:� �̃;�á�r �y �:� �̃; 
R���r �z�:� �̃; for all r���Ð�„ �ä 
(ii)  If �„ �z �C�„ �y  and���„ �y �C�„ �z, then we say that �„ �z 
L �„ �y . 
(iii)  The neutrosophic �E
F product of �„ �z and �„ �y  is  defined to be a neutrosophic �E
Fstructure 

of �„ �á 

�„ �z���¾���„ �y �÷
L��
�„

�:�€�z�Ü�y �á�����u�z�Ü�y �á�������r�z�Ü�y �;��

L���D

�Ž

�€�z�Ü�y �:�Ž�;�á�����u�z�Ü�y �:�Ž�;�á�������r�z�Ü�y �:�Ž�;��
�������Ž���Ð�„ �E, 

where 

�:�€�z �Ü�€�y �;�:�Ž�; 
L �€�z�Ü�y �:�Ž�; 
L �P
�% �<�€�z�:� �̃;���­���€�y �:�™�;�=
�Ž�@�˜�™

�����•�Œ���Ì��� �̃á�™���Ð�„ ���™�›�‰�Ž���š�Ž�‡�š���Ž
L �˜�™


Ù�����������������������������������������������������������������•�š�Ž�‹�˜�•�•�™�‹�á
 

�:�u�z �Ü�u�y �;�:�Ž�; 
L �u�z�Ü�y �:�Ž�; 
L �P
�' �<�u�z�:� �̃;���¬���u�y �:�™�;�=
�Ž�@�˜�™

�����•�Œ���Ì���›�á�œ���Ð�„ ���™�›�‰�Ž���š�Ž�‡�š���Ž
L �˜�™


F
Ú�����������������������������������������������������������������•�š�Ž�‹�˜�•�•�™�‹�á
 

 

�:�r �z �Ü�r �y �;�:�Ž�; 
L �r �z�Ü�y �:�Ž�; 
L �P
�% �<�r �z�:� �̃;���­���r �y �:�™�;�=
�Ž�@�˜�™

�����•�Œ���Ì���›�á�œ���Ð�„ ���™�›�‰�Ž���š�Ž�‡�š���Ž
L �˜�™


Ù�����������������������������������������������������������������•�š�Ž�‹�˜�•�•�™�‹�ä

 

For �•�Ð�„ �á the element
��

�:�� �ü�Ü�û �:���;�á�����÷�ü�Ü�û �:���;�á�������ô�ü�Ü�û �:���;�;
 is simply denoted by �:�� �ü���¾���� �û �;�:���; 
L

��(�� �ü�Ü�û�:���;�á�����÷�ü�Ü�û �:���;�á�������ô�ü�Ü�û �:���;�;�ä 

(iii)  The union of �„ �z and �„ �y �á a neutrosophic �E
Fstructure over �„  is defined as  
�„ �z �ë �„ �y 
L �„ �z�ë�y 
L 
k�„ �â�€�z�ë�y �á�������u�z�ë�y �á���������r �z�ë�y 
o�á 

where 
�:�€�z �ë�€�y �;�:�Ž�•�; 
L �€�z�ë�y �:�Ž�•�; 
L���€�z�:�Ž�•�;���¬���€�y �:�Ž�•�;�á 
�:�u�z �ë�u�y �;�:�Ž�•�; 
L �u�z�ë�y �:�Ž�•�; 
L���u�z�:�Ž�•�;���­���u�y �:�Ž�•�;�á 

�������������������������������������:�r �z �ë �r �y �;�:�Ž�•�; 
L �r �z�ë�y �:�Ž�•�; 
L���r �z�:�Ž�•�;���¬���r �y �:�Ž�•�; �Ê�Ž�• �Ð�„ �ä 
(iv)  The intersection of �„ �z and �„ �y �á a neutrosophic  �E
Fstructure over �„  is defined as 

�„ �z �ê �„ �y 
L �„ �z�ê�y 
L 
k�„ �â�€�z�ê�y �á�������u�z�ê�y �á���������r �z�ê�y 
o�á 
where 

�:�€�z �ê�€�y �;�:�Ž�•�; 
L �€�z�ê�y �:�Ž�•�; 
L���€�z�:�Ž�•�;���­���€�y �:�Ž�•�;�á 
�:�u�z �ê�u�y �;�:�Ž�•�; 
L �u�z�ê�y �:�Ž�•�; 
L���u�z�:�Ž�•�;���¬���u�y �:�Ž�•�;�á 

���������������������������������������:�r �z �ê�r �y �;�:�Ž�•�; 
L �r �z�ê�y �:�Ž�•�; 
L���r �z�:�Ž�•�;���­���r �y �:�Ž�•�; �Ê �Ž�• �Ð�„ �ä 
 

3. Neutrosophic  �E
Finterior  ideals 

 We study  different  properties of neutrosophic �E
Finterior ideals of �: . It is evident  that 

neutrosophic �E
F ideal is a neutrosophic �E
Finterior ideal of �: �á but not the converse. Further, for 

a regular and for an intra -regular semigroup, every neutrosophic  �E
Finterior ideal is neutrosophic  

�E
Fideal. 
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All t hroughout this part , we consider �: �Æ and �: �Ç are neutrosophic �E
Fstructures of �: �ä 

Theorem 3.1. For any �� �C���á the equivalent assertions are: 

(i) �. is an interior ideal�á 

(ii)  The characteristic neutrosophic �E
Fstructure �V�P�:�� �R�; is a neutrosophic �E
Finterior ideal�ä 

Proof: Suppose �. is an interior ideal and let �T�á�=�á�U�Ð�: �ä 

If �=�Ð�.�á then �T�=�U�Ð�.�áso �ï�Å�:�6�;�Ç�:�T�=�U�; 
L 
F�s
L �ï�Å�:�6�;�Ç�:�=�;�á�����ï�Å�:�+�;�Ç�:�T�=�U�; 
L �r 
L �ï�Å�:�+�;�Ç�:�=�; and 

�ï�Å�:�(�;�Ç�:�T�=�U�; 
L 
F�s
L �ï�Å�:�(�;�Ç�:�=�;�ä�� 

If �=�Ñ�.�á  then �ï�Å�:�6�;�Ç�:�T�=�U�; 
Q�r 
L �ï�Å�:�6�;�Ç�:�=�;�á�������ï�Å�:�+�;�Ç�:�T�=�U�; 
R
F�s
L �ï�Å�:�+�;�Ç�:�=�; and 

�ï�Å�:�(�;�Ç�:�T�=�U�; 
Q�r 
L �ï�Å�:�(�;�Ç�:�=�;�ä�� 

 Therefore �ï�Å�:�: �Ç�; is a neutrosophic �E
Finterior ideal�ä 

Conversely, assume that �ï�Å�:�: �Ç�; is a neutrosophic �E
F interior ideal. Let �Q�Ð�. and ���T�á�U�Ð�: �ä 

Then  

�ï�Å�:�6�;�Ç�:�T�Q�U�; 
Q�ï�Å�:�6�;�Ç�:�Q�; 
L 
F�s�á 

�ï�Å�:�+�;�Ç�:�T�Q�U�; 
R�ï�Å�:�+�;�Ç�:�Q�; 
L �r�á 

�ï�Å�:�(�;�Ç�:�T�Q�U�; 
Q�ï�Å�:�(�;�Ç�:�Q�; 
L 
F�s��.  

So  �T�Q�U�Ð�.�ä                      �  

 

Theorem 3.2. If �: �Æ and �: �Ç are neutrosophic �E
F interior ideals , then �: �Æ�ê�Ç is neutrosophic  �E
F 

interior ideal . 

Proof: Let �: �Æ and �: �Ç be neutrosophic �E
F interior ideals �ä��For any �N�á�O�á�P�Ð�: �á we have 

�6�Æ�ê�Ç�:�N�O�P�; 
L �6�Æ�:�N�O�P�;�­�6�Ç�:�N�O�P�; 
Q�6�Æ�:�O�;�­�6�Ç�:�O�; 
L �6�Æ�ê�Ç�:�O�;�á 

�+�Æ�ê�Ç�:�N�O�P�; 
L �+�Æ�:�N�O�P�;�¬�+�Ç�:�N�O�P�; 
R�+�Æ�:�O�;�¬�+�Ç�:�O�; 
L �+�Æ�ê�Ç�:�O�;�á 

�(�Æ�ê�Ç�:�N�O�P�; 
L �(�Æ�:�N�O�P�;�­�(�Ç�:�N�O�P�; 
Q�(�Æ�:�O�;�­�(�Ç�:�O�; 
L �(�Æ�ê�Ç�:�O�;�ä 

Therefore �: �Æ�ê�Ç is neutrosophic �E
F interior ideal �ä                   �  

 

Corollary 3.3.  The arbitrary intersection of neutrosophic �E
F interior ideals  is a neutrosophic �E
F 

interior ideal . 

 

Theorem 3.4. If �: �Æ and �: �Ç are neutrosophic �E
F interior ideals, then �: �Æ�ë�Ç is neutrosophic �E
F 

interior ideal.  

Proof: Let �: �Æ and �: �Ç be neutrosophic �E
F interior ideals.  For any �N�á�O�á�P�Ð�: �á we have  

�6�Æ�ë�Ç�:�N�O�P�; 
L �6�Æ�:�N�O�P�;�¬�6�Ç�:�N�O�P�; 
Q�6�Æ�:�O�;�¬�6�Ç�:�O�; 
L �6�Æ�ë�Ç�:�O�;�á 

�+�Æ�ë�Ç�:�N�O�P�; 
L �+�Æ�:�N�O�P�;�­�+�Ç�:�N�O�P�; 
R�+�Æ�:�O�;�­�+�Ç�:�O�; 
L �+�Æ�ë�Ç�:�O�;�á 

�(�Æ�ë�Ç�:�N�O�P�; 
L �(�Æ�:�N�O�P�;�¬�(�Ç�:�N�O�P�; 
Q�(�Æ�:�O�;�¬�(�Ç�:�O�; 
L �(�Æ�ë�Ç�:�O�;�ä 

Therefore �: �Æ�ë�Ç is neutrosophic �E
F interior ideal .                 �  

 

Corollary 3.5.  The arbitrary union of neutrosophic �E
F interior ideals is neutrosophic �E
F interior 

ideal. 

 

Theorem 3.6. Let �:  be a regular semigroup. If �: �Æ is neutrosophic �E
F interior ideal �á then �: �Æ is 

neutrosophic �E
F ideal�ä 
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Proof: Assume that �: �Æ is an interior idea l, and let �Q�á�R�Ð�: �ä As �:  is regular and �Q�Ð�: �á there 

exists �N�Ð�:  such that �Q
L �Q�N�Q�ä Now, �6�Æ�:�Q�R�; 
L �6�Æ�:�Q�N�Q�R�; 
Q�6�Æ�:�Q�;�á�����+�Æ�:�Q�R�; 
L �+�Æ�:�Q�N�Q�R�; 
R�+�Æ�:�Q�; 

and �(�Æ�:�Q�R�; 
L �(�Æ�:�Q�N�Q�R�; 
Q�(�Æ�:�Q�;�ä Therefore �: �Æ is neutrosophic �E
F right ideal �ä 

Similarly, we can show that �: �Æ is neutrosophic �E
F left ideal  and hence �: �Æ is neutrosophic 

�E
F ideal�ä                     �  

Theorem 3.7. Let �:  be an intra -regular semigroup. If �: �Æ is neutrosophic �E
F interior ideal �á then 

�: �Æ is neutrosophic �E
F ideal�ä 

Proof: Suppose that �: �Æ is neutrosophic �E
F interior ideal �á and let �Q�á�R�Ð�: �ä As �:  is intra regular 

and �Q�Ð�: �á there exist �O�á�P�Ð�5 such that �Q
L �O�Q�6�P�ä Now,  

�6�Æ�:�Q�R�; 
L �6�Æ�:�O�Q�6�P�R�; 
Q�6�Æ�:�Q�;�á 

�+�Æ�:�Q�R�; 
L �+�Æ�:�O�Q�6�P�R�; 
R�+�Æ�:�Q�; 

�(�Æ�:�Q�R�; 
L �(�Æ�:�O�Q�6�P�R�; 
Q�(�Æ�:�Q�;�ä 

Therefore �: �Æ is neutrosophic �E
F right ideal �ä similarly , we can show that �: �Æ is neutrosophic  �E
F 

left ideal  and hence �: �Æ is neutrosophic �E
F ideal�ä            �  

 

Definition 3.8.  A semigroup  �: ��is left simple (resp., right simple) if it does not contain any proper left 

ideal (resp., right ideal) of �: �ä A semigroup �:  is simple if it does not contain any proper ideal of �: �ä 

 

Definition 3.9 . A semigroup  �:  is said to be neutrosophic �E
Fsimple if every neutrosophic ���E
F

�‹�†�‡al is a constant function 

 i.e., for every neutrosophic �E
Fideal �: �Æ of �: �á we have �6�Æ�:�E�; 
L �6�Æ�:�F�;�á�+�Æ�:�E�; 
L �+�Æ�:�F�; and 

�(�Æ�:�E�; 
L �(�Æ�:�F�; for all �E�á�F�Ð�: �ä 

 

Notation 3. 10. If �:  is a semigroup and �O�Ð�: �á we define a subset, denoted by �+�æ as follows: 

�+�æ�� �<�E�Ð�: ���������6�Ç�:�E�; 
Q�6�Ç�:�O�;�á�����+�Ç�:�E�; 
R�+�Ç�:�O�;�������=�J�@�������(�Ç�:�E�; 
Q�(�Ç�:�O�;�=�ä 

 

Proposition  3.11. If �: �Ç is neutrosophic �E
F right (resp., �E
F left, �E
F ideal) ideal �á then �+�æ is right 

(resp., left, ideal) ideal for every �O�Ð�: �ä 

Proof: Let �O�Ð�: �ä Then it is clear that �  ���¾�����œ �: �ä Let �Q�Ð���œ and �T�Ð�: �ä Then �Q�T�Ð���œ�ä Indeed; 

Since �: �Ç is neutrosophic �E
F right ideal  and �Q�á�T�Ð�: �á we get �6�Ç�:�Q�T�; 
Q�6�Ç�:�Q�;�á���+�Ç�:�Q�T�; 
R�+�Ç�:�Q�; 

and �(�Ç�:�Q�T�; 
Q�(�Ç�:�P�;�ä Since �Q�Ð���œ�á we get �6�Ç�:�Q�; 
Q�6�Ç�:�O�;�á�+�Ç�:�Q�; 
R�+�Ç�:�O�; and �(�Ç�:�Q�; 
Q�(�Ç�:�O�; which 

imply �Q�T�Ð���œ�ä Therefore �+�æ is a right ideal for every �O�Ð�: �ä          �  

 

Theorem 3.12.[4]  For any �. �C�: �á the equivalent assertions are: 

(i) �� is left (resp., right) ideal �á 

(ii)  Characteristic neutrosophic �E
Fstructure �V�P�:�� �R�;  is neutrosophic �E
Fleft (resp., right) 

ideal�ä 

 

Theorem 3.13. Let �:  be a semigroup. Then �: �� is simple if and only if �:  is neutrosophic 

�E
Fsimple�ä 
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Proof: Suppose �: �� is simple. Let �: �Æ be a neutrosophic �E
F ideal and �Q�á�R�Ð�: �ä Then by 

Proposition  3.11, �+�è is an ideal of �: �äAs �: �� is simple, we have �+�è 
L �: �ä Since �R�Ð�+�è�á we have 

�6�Æ�:�R�; 
Q�6�Æ�:�Q�;�á���+�Æ�:�R�; 
R�+�Æ�:�Q�; and �(�Æ�:�R�; 
Q�(�Æ�:�Q�;�ä  

Similarly, we can prove that �6�Æ�:�Q�; 
Q�6�Æ�:�R�;�á�������+�Æ�:�Q�; 
R�+�Æ�:�R�;  and �(�Æ�:�Q�; 
Q�(�Æ�:�R�;�ä  So 

�6�Æ�:�Q�; 
L �6�Æ�:�R�;�á�+�Æ�:�Q�; 
L �+�Æ�:�R�; and �(�Æ�:�Q�; 
L �(�Æ�:�R�;�ä Hence �:  is neutrosophic �E
F simple�ä   

Conversely, assume that �:  is neutrosophic �E
F simple and �+ is an ideal of �: �ä Then by 

Theorem 3.12, �V�M�:�� �R�; is a neutrosophic �E
F ideal�ä We now claim that �: 
L �+�ä Let �S �Ð�: �ä Since �:  

is neutrosophic �E
F simple, we have �V�M�:�� �R�; is a constant function and �V�M�:�� �R�;�:�™�; 
L �V�M�:�� �R�;�:�›�; for 

every �U�Ð�: �ä In particular, we have �V�M�:���R�;�:�™�; 
L �V�M�:���R�;�:�†�; 
L 
F�s�á���������V�M�:���R�;�:�™�; 
L �V�M�:���R�;�:�†�; 
L �r and 

�V�M�:�	�R�;�:�™�; 
L �V�M�:�	�R�;�:�†�; 
L 
F�s for any �@�Ð�+ which implies �S �Ð�+�ä Thus �: �C�+ and hence �: 
L �+�ä  �  

                 

Lemma 3.14. Let �:  be a semigroup. Then �: �� is simple if and only for every �P�Ð�: �á we have �: 
L

�:�P�:�ä 

Proof: Suppose �: �� is simple and let �P�Ð�: �ä Then �: �:�:�P�:�; �C�:�P�: and �:�:�P�:�;�: �C�:�P�: imply  that 

�:�P�: is an ideal. Since �: ����is simple, we have �:�P�:
L �: �ä 

Conversely, let �2 be an ideal and let �=�Ð�2�ä Then �: 
L �:�=�:�á�������:�=�: �C�:�2�: �C�2 which implies  

�2 
L �: �ä Therefore �:  is simple.               �  

 

Theorem 3.15. Suppose �:  is a semigroup. Then �: �� is simple if and only every neutrosophic �E
F 

interior ideal of �:  is a constant function. 

Proof: Suppose �: �� is simple and �O�á�P�Ð�: �ä Let �: �Ç be neutrosophic �E
F interior ideal.  Then by 

Lemma 3.14, we get �: 
L �:�O�:
L �:�P�:�ä As �����O�Ð�:�O�:�á we have �O
L �=�P�> for �=�á�>�Ð�: �ä�� Since �: �Ç is 

neutrosophic �E
F interior ideal �á we have �6�Ç�:�O�; 
L �6�Ç�:�=�P�>�; 
Q�6�Ç�:�P�;�á���������+�Ç�:�O�; 
L �+�Ç�:�=�P�>�; 
R�+�Ç�:�P�; and 

�(�Ç�:�O�; 
L �(�Ç�:�=�P�>�; 
Q�(�Ç�:�P�;�ä Similarly, we can prove that �6�Ç�:�P�; 
Q�6�Ç�:�O�;�á���������+�Ç�:�P�; 
R�+�Ç�:�O�; and �(�Ç�:�P�; 
Q

�(�Ç�:�O�;�ä So �: �Ç is a constant function. 

Conversely, suppose �: �Ç is neutrosophic �E
F ideal.  Then �: �Ç  is neutrosophic �E
F  interior 

ideal�ä By hypothesis, �: �Ç is a constant function and so �: �Ç is neutrosophic �E
Fsimple. By Theorem 

3.13, �: �� is simple.                    �  

 

Theorem 3.16. Let �: �Æ be neutrosophic �E
F structure and let �Û�á�Ü�á�Ý�Ð�>
F�s�á�r�? with 
F�u
Q���Û
E�Ü
E�Ý
Q

�r�ä If �: �Æ is neutrosophic �E
Finterior  ideal, then (�Û�á�Ü�á�Ý�;-level set of �: �Æ is neutrosophic �E
Finterior  

ideal whenever �: �Æ(�Û�á�Ü�á�Ý�; 
M���Î . 

Proof: Suppose �„ �y (�½�á�¾�á�¿�; 
M���Î  for �½�á�¾�á�¿���Ð�>
F
Ú�á
Ù�? with 
F
Ü
Q���½
E�¾
E�¿
Q
Ù�ä  

Let �„ �y  be a neutrosophic �E
Finterior  ideal and let �›�á�œ�á�• ���Ð�„ �y (�½�á�¾�á�¿�;. Then �€�y �:�›�œ�•�; 
Q
�€�y �:�œ�; 
Q�»�â�������u�y �:�›�œ�•�; 
R�u�y �:�œ�; 
R�¼ and �r �y �:�›�œ�•�; 
Q�r �y �:�œ�; 
Q�½ which imply �›�œ�•�Ð�„ �y ( �»�á�¼�á�½�;. 
Therefore �„ �y �:�½�á�¾�á�¿�; is a neutrosophic �E
Finterior ideal  of �„ .                 �  

 

Theorem 3.17. Let �: �Ç be neutrosophic �E
F structure with  �Ù�á�Ú�á�Û�Ð�>
F�s�á�r�? such that 
F�u
Q���Ù
E

���Ú
E���Û��
Q�r�ä If �6�Ç
�� �á�+�Ç

�	  and �(�Ç
�
  are interior ideals, then �: �Ç is neutrosophic �E
F interior  ideal of �:  

whenever it is non -empty.  

Proof: Suppose that for  �‡�á�ˆ�á�‰���Ð�„  with �€�z�:�‡�ˆ�‰�; 
P �€�z�:�ˆ�;�ä Then �€�z�:�‡�ˆ�‰�; 
P �š�» 
R�€�z�:�ˆ�; for some 
�š�» �Ð�>
F
Ú�á
Ù�;�ä So �ˆ �Ð�€�z

�š�»�:�ˆ�; but �‡�ˆ�‰�Ñ�€�z
�š�»�:�ˆ�;�á a contradiction. Thus �€�z�:�‡�ˆ�‰�; 
Q�€�z�:�ˆ�;�ä 
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Suppose that for �‡�á�ˆ�á�‰���Ð�„  with  �u�z�:�‡�ˆ�‰�; 
O�u�z�:�ˆ�;�ä Then �u�z�:�‡� �̂‰�; 
O�š�» 
Q�u�z�:�ˆ�; for some �š�» �Ð
�>
F
Ú�á
Ù�;�ä So �ˆ �Ð�u�z

�š�»�:�ˆ�; but �‡�ˆ�‰�Ñ�u�z
�š�»�:�ˆ�;�á  a contradiction. Thus �u�z�:�‡�ˆ�‰�; 
R�u�z�:�ˆ�;�ä 

Suppose that for �‡�á�ˆ�á�‰���Ð�„  with  �r �z�:�‡�ˆ�‰�; 
P�r �z�:�ˆ�;�ä Then �r �z�:�‡�ˆ�‰�; 
P�š�» 
R�r �z�:�ˆ�; for some 
�š�» �Ð�>
F
Ú�á
Ù�;�ä So �ˆ �Ð�r �z

�š�»�:�ˆ�; but �‡�ˆ�‰�Ñ�r �z
�š�»�:�ˆ�;�á  a contradiction. Thus �r �z�:�‡�ˆ�‰�; 
Q�r �z�:�ˆ�;�ä 

 Thus �„ �z is neutrosophic �E
F interior  ideal.              �  

 

Theorem 3.18. Let �„ �y  be neutrosophic �E
F structure over �„ .  Then the equivalent  assertions are: 

(i)���„ �y  is neutrosophic �E
Finterior  ideal, 

(ii) �„ �z�¾���„ �y �¾�„ �z �C���„ �y  for any neutrosophic  �E
F structure �„ �z. 

Proof: Suppose ���„ �y  is neutrosophic �E
F interior  ideal. Let �ž �Ð�„ �ä����For any �›�á�œ�á�• �Ð�„  such that 
�ž 
L �›�œ�•�ä Then �€�y �:�ž�; 
L �€�y �:�›�œ�•�;��
Q�€�y �:�œ�; 
Q�€�z�:�›�;�­�€�y �:�œ�;�­�€�z�:�• �;��  which implies �€�y �:�ž�; 
Q
�€�z�Ü�y �Ü�z�:�ž�;�ä Otherwise �ž 
M�›�œ�•�ä Then �€�y �:�ž�; 
Q
Ù
L �€�z�Ü�y �Ü�z�:�ž�;�ä Similarly , we can prove that 
�u�y �:�ž�; 
R�u�z�Ü�y �Ü�z�:�ž�; and  �r �y �:�ž�; 
Q�r �z�Ü�y �Ü�z�:�ž�;�ä  Thus �„ �z�¾���„ �y �¾�„ �z �C���„ �y �ä 

Conversely, assume that �„ �z�¾���„ �y �¾�„ �z �C���„ �y  for any neutrosophic  �E
Fstructure �„ �z.  

Let �›�á�œ�á�• �Ð�„ �ä If  �ž 
L �›�œ�•�á then 

�€�y �:�›�œ�•�; 
L �€�y �:�ž�; 
Q�:�Ñ�„ �:�€�;�z �Ü�€�y �Ü�Ñ�„ �:�€�;�z���;�:�ž�; 
L �% �<�Ñ�„ �:�€�;�z �Ü�€�y �;
�ž�@�˜�•

�:� �̃;���­���Ñ�„ �:�€�;�z�:�• �;�= 

 

������������������������������������������������������������������������������������������������������������������������������������������������������������������
L �% �<�% �<�Ñ�„ �:�€�;�z
� �̃@�›�œ

�:�›�;���­���:�€�;�y
�ž�@�˜�‰

�:�œ�;�=���­���Ñ�„ �:�€�;�z�:�• �;�= 

      
������������������������������������������������������������������������������������������������������������������������������������������������
Q�Ñ�„ �:�€�;�z�:�›�;�­���:�€�;�y �:�œ�;�­���Ñ�„ �:�€�;�z�:�• �; 
L �€�y �:�œ�;�á 

  

�u�y �:�›�œ�•�; 
L �u�y �:�ž�; 
Q�:�Ñ�„ �:�u�;�z �Ü�u�y �Ü�Ñ�„ �:�u�;�z���;�:�ž�; 
L �' �<�Ñ�„ �:�u�;�z �Ü�u�y �;�:� �̃;���¬�����Ñ�„ �:�u�;�z�:�• �;
�ž�@�˜�•

�= 

������������������������������������������������������������������������������������������������������������������������������������������
L �' �<�' �<�Ñ�„ �:�u�;�z
�˜�@�›�œ

�:�›�;�¬�:�u�;�y �:�œ�;�=���¬���Ñ�„ �:�u�;�z�:�• �;
�ž�@�˜�‰

�= 

������������������������������������������������������������������������������������������������������������������������������������
R�Ñ�„ �:�u�;�z�:�›�;�¬�:�u�;�y �:�œ�;�¬���Ñ�„ �:�u�;�z�:�• �; 
L �:�u�;�y �:�œ�;�á 
 
and 

�r �y �:�›�œ�•�; 
L �r �y �:�ž�; 
Q�:�Ñ�„ �:�r�;�z �Ü�r �y �Ü�Ñ�„ �:�r�;�z���;�:�ž�; 
L �% �<�Ñ�„ �:�r�;�z �Ü�r �y �;
�ž�@�˜�•

�:� �̃;���­���Ñ�„ �:�r�;�z�:�• �;�= 

 

������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
L �% �<�% �<�Ñ�„ �:�r�;�z
� �̃@�›�œ

�:�›�;���­���:�r�;�y
�ž�@�˜�‰

�:�œ�;�=���­���Ñ�„ �:�r�;�z�:�• �;�= 

      
������������������������������������������������������������������������������������������������������������������������������������������������������������
Q�Ñ�„ �:�r�;�z�:�›�;�­���:�r�;�y �:�œ�;�­���Ñ�„ �:�r�;�z�:�• �; 
L �r �y �:�œ�;�ä������ 

Therefore ���„ �y  is neutrosophic �E
Finterior ideal.                �  

 
Notation  3.19. Let �„ �� and �† be semigroups. A mapping �•�ã�„ �\ �† is said to be a homomorphism if 
�•�:�›�œ�; 
L �•�:�›�;�• �:�œ�; for all �›�á�œ�Ð�„ �ä Throughout  this remaining section, we denote �m�›�š�:�„ �;�á the set 
of all automorphisms of �„ �ä 
 
Definition  3.20. An interior ideal �v of a semigroup �„  is called a characteristic interior ideal if 
�Ž�:�v�; 
L �v for all �Ž�Ð�m�›�š�:�„ �;�ä 
 



Neutrosophic Sets and Systems, Vol. 36, 2020 78  

 

 
 
K. Porselvi, B. Elavarasan and F. Smarandache, Neutrosophic �E
Finterior ideals in semigroups 

Definition 3. 21. Let �„ �� be a semigroup. A neutrosophic  �E
F interior ideal �„ �z  is called 
neutrosophic �E
F characteristic interior ideal  if �€�z
k�Ž�:�›�;
o
L �€�z�:�›�;�á�������u�z
k�Ž�:�›�;
o
L �u�z�:�›�;  and 
�r �z
k�Ž�:�›�;
o
L �r �z�:�›�; for all �› �Ð�„  and all �Ž�Ð�m�›�š�:�„ �;�ä 
 

Theorem 3.22. For any �� �C���á the equivalent assertions are: 

(i) ����is characteristic interior ideal �á 

(ii)  The characteristic neutrosophic �E
Fstructure �V�P�:�� �Q�; is neutrosophic �E
Fcharacteristic 

interior idea l. 

Proof: Suppose �.��is characteristic interior ideal  and let �T�Ð�: �ä Then by Theorem 3.1, �V�P�:�� �Q�; is 

neutrosophic �E
Finterior ideal. If �T�Ð�.�á�� then �ï�Å�:�6�;�Æ�:�T�; 
L 
F�s�á�ï�Å�:�+�;�Æ�:�T�; 
L �r�á and �ï�Å�:�(�;�Æ�:�T�; 
L


F�s�ä�� Now, for any �D�Ð�#�Q�P�:�: �;�á�������D�:�T�; �Ð�D�:�.�; 
L �. which implies �ï�Å�:�6�;�Æ�:�D�:�T�;�; 
L 
F�s�á�ï�Å�:�+�;�Æ�:�D�:�T�;�; 
L

�r�á and �ï�Å�:�(�;�Æ�:�D�:�T�;�; 
L 
F�s�ä If �T�Ñ�.�á then �ï�Å�:�6�;�Æ�:�T�; 
L �r�á�ï�Å�:�+�;�Æ�:�T�; 
L 
F�s�á and �ï�Å�:�(�;�Æ�:�T�; 
L �r�ä 

Now, for any �D�Ð�#�Q�P�:�: �;�á�D�:�T�; �Ñ�D�:�.�; which implies �ï�Å�:�6�;�Æ�:�D�:�T�;�; 
L �r�á�ï�Å�:�+�;�Æ�:�D�:�T�;�; 
L 
F�s�á and 

�ï�Å�:�(�;�Æ�:�D�:�T�;�; 
L �r�ä  Thus �ï�Å�:�6�;�Æ�:�D�:�T�;�; 
L �ï�Å�:�6�;�Æ�:�T�;�á�����ï�Å�:�+�;�Æ�:�D�:�T�;�; 
L �ï�Å�:�+�;�Æ�:�T�;�á  and 

�ï�Å�:�(�;�Æ�:�D�:�T�;�; 
L �ï�Å�:�(�;�Æ�:�T�;  for all �T�Ð�: and hence ���V�P�:�� �Q�;  is neutrosophic �E
F characteristic 

interior ideal . 

Conversely, assume that �V�P�:�� �Q�; is neutrosophic �E
Fcharacteristic interior ideal �ä Then by 

Theorem 3.1, �. is an interior ideal �ä Now, let �D�Ð�#�Q�P�:�: �;  and �T�Ð�.�ä Then �ï�Å�:�6�;�Æ�:�T�; 
L


F�s�á�����ï�Å�:�+�;�Æ�:�T�; 
L �r and �ï�Å�:�(�;�Æ�:�T�; 
L 
F�s�ä Since �V�P�:�� �Q�; is neutrosophic  �E
Fcharacteristic interior 

ideal �á we have �ï�Å�:�6�;�Æ�:�D�:�T�;�; 
L �ï�Å�:�6�;�Æ�:�T�;�á�����ï�Å�:�+�;�Æ�:�D�:�T�;�; 
L �ï�Å�:�+�;�Æ�:�T�;  and �ï�Å�:�(�;�Æ�:�D�:�T�;�; 
L

�ï�Å�:�6�;�Æ�:�T�; which imply �D�:�T�; �Ð�.�ä So �D�:�.�; �C�. for all �D�Ð�#�Q�P�:�: �;�ä Again, since �D�Ð�#�Q�P�:�: �; and 

�T�Ð�.�á there exists �U�Ð�. such that �D�:�U�; 
L �T�ä 

Suppose that �U�Ñ�.�ä  Then �ï�Å�:�6�;�Æ�:�U�; 
L �r�á�ï�Å�:�+�;�Æ�:�U�; 
L 
F�s  and �ï�Å�:�(�;�Æ�:�U�; 
L �r�ä 

Since�ï�Å�:�6�;�Æ�:�D�:�U�;�; 
L �ï�Å�:�6�;�Æ�:�U�;�á���������ï�Å�:�+�;�Æ�:�D�:�U�;�; 
L �ï�Å�:�+�;�Æ�:�U�;  and �ï�Å�:�(�;�Æ�:�D�:�U�;�; 
L �ï�Å�:�6�;�Æ�:�U�;�á we 

get �ï�Å�:�6�;�Æ�:�D�:�U�;�; 
L �r�á�����ï�Å�:�+�;�Æ�:�D�:�U�;�; 
L 
F�s  and �ï�Å�:�(�;�Æ�:�D�:�U�;�; 
L �r  which imply �D�:�U�; �Ñ�.�á a 

contradiction. So �U�Ð�.  i.e., �D�:�U�; �Ð�.�ä Thus �. �C�D�:�.�;  for all �D�Ð�#�Q�P�:�: �;  and hence �.  is 

characteristic interior ideal �ä                     �   

 

Theorem 3.23. For a semigroup �: �á  the equivalent statements are: 

(i) �:  is intra-regular, 

(ii)  For any neutrosophic �E
Finterior ideal �: �Æ, we have �: �Æ�:�S�; 
L �: �Æ�:�S�6�; for all �S �Ð�: �ä 

Proof:  �:�E�; �œ�:�E�E�; Suppose �:  is intra-regular, and �: �Æ is neutrosophic �E
F interior ideal  and �S �Ð�: �ä 

Then there exist �N�á�O�Ð�:  such that �S 
L �N�S�6�O�ä Now �6�Æ�:�S�; 
L �6�Æ�:�N�S�6�O�; 
Q�6�Æ�:�S�6�; 
Q�6�Æ�:�S�; and so 

�6�Æ�:�S�; 
L �6�Æ�:�S�6�;�á�������+�Æ�:�S�; 
L �+�Æ�:�N�S�6�O�; 
R�+�Æ�:�S�6�; 
R�+�Æ�:�S�;  and so �+�Æ�:�S�; 
L �+�Æ�:�S�6�;�á and �(�Æ�:�S�; 
L

�(�Æ�:�N�S�6�O�; 
Q�(�Æ�:�S�6�; 
Q�(�Æ�:�S�; and so �(�Æ�:�S�; 
L �(�Æ�:�S�6�;�ä Therefore �: �Æ�:�S�; 
L �: �Æ�:�S�6�; for all �S �Ð�: �ä 

�:�E�E�; �œ�:�E�;�� Let �:�E�E�; holds and �O�Ð�: �ä Then �+�:�O�6�; is an ideal of �: �ä By Theorem 3.5 of [4],  �ï �Â�:�æ�. �;�:�: �Æ�; 

is neutrosophic �E
Fideal. By assumption, �ï �Â�:�æ�. �;�:�: �Æ�;�:�O�; 
L �ï �Â�:�æ�. �;�:�: �Æ�;�:�O�6�;�ä Since �ï �Â�:�æ�. �;�:�6�;�Æ�:�O�6�; 
L


F�s
L �ï �Â�:�æ�. �;�:�(�;�Æ�:�O�6�;  and �ï �Â�:�æ�. �;�:�+�;�Æ�:�O�6�; 
L �r�á we get �ï �Â�:�æ�. �;�:�6�;�Æ�:�O�; 
L 
F�s
L �ï �Â�:�æ�. �;�:�(�;�Æ�:�O�;  and 

�ï �Â�:�æ�. �;�:�+�;�Æ�:�O�6�; 
L �r which imply �O�Ð�+�:�O�6�;�ä Hence �:  is intra-regular.         �  

 

Theorem 3.24. For a semigroup �: �á  the equivalent statements are: 

(i) �:  is left (resp., right) regular,  
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(ii)  For any neutrosophic ���E
Finterior ideal �: �Æ�á we have �: �Æ�:�S�; 
L �: �Æ�:�S�6�; for all �S �Ð�: �ä 

Proof:  �:�E�; �œ�:�E�E�; Let �:  be left regular. Then there exists �U�Ð�:  such that �S 
L �U�S�6�ä  Let �: �Æ be a 

neutrosophic �E
Finterior ideal �ä Then �6�Æ�:�S�; 
L �6�Æ�:�U�S�6�; 
Q�6�Æ�:�S�; and so �6�Æ�:�S�; 
L �6�Æ�:�S�6�;�á���+�Æ�:�S�; 
L

�+�Æ�:�U�S�6�; 
R�+�Æ�:�S�;  and so �+�Æ�:�S�; 
L �+�Æ�:�S�6�;�á and �(�Æ�:�S�; 
L �(�Æ�:�U�S�6�; 
Q�(�Æ�:�S�;  and so �(�Æ�:�S�; 
L

�(�Æ�:�S�6�;�ä  Therefore �: �Æ�:�S�; 
L �: �Æ�:�S�6�; for all �S �Ð�: �ä 

�:�E�E�; �œ�:�E�; Suppose �:�E�E�; holds and let �: �Æ be neutrosophic ���E
Finterior ideal �ä��Then for any �S �Ð�: �á

�ï �Å�:�ê�. �;�:�6�;�Æ�:�S�; 
L �ï �Å�:�ê�. �;�:�6�;�Æ�:�S�6�; 
L 
F�s�á�������ï �Å�:�ê�. �;�:�+�;�Æ�:�S�; 
L �ï �Å�:�ê�. �;�:�+�;�Æ�:�S�6�; 
L �r  and �ï �Å�:�ê�. �;�:�(�;�Æ�:�S�; 
L

�ï �Å�:�ê�. �;�:�(�;�Æ�:�S�6�; 
L 
F�s��which imply �S �Ð�.�:�S�6�;�ä Thus �:  is left regular.                �  

 
Conclusions  

In this paper, we have introduced the concepts of neutrosophic  �E
F �‹�•�–�‡�”�‹�‘�”��ideals and 

neutrosophic �E
F �…�Š�ƒ�”�ƒ�…�–�‡�”�‹�•�–�‹�…���‹�•�–�‡�”�‹�‘�”��ideals in semigroups and studied  their properties, and 

characterized regular and intra -regular semigroups using neutrosophic �E-interior ideal structures. 

We have also shown that ��  is a characteristic interior ideal if and only if t he characteristic 

neutrosophic �E
Fstructure �›�V�:�� �R�; is neutrosophic �E
Fcharacteristic interior ideal . In future,  we 

will define neutrosophic  �E
Fprime ideals in semigroups and study their properties .  
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Abstract:��Connectivity is one of the most important concepts in graph theory. Since Neutrosophic Graphs 
are a branch of graphs, connectivity will be very important in this branch as well. In this paper, we will 
define the connectivity in Neutrosophic graphs u sing the strength of connectedness between each pair of 
its vertices. Also in this article , we define two new concepts of Partial connectivity index and totally 
connectivity index. We present several theorems related to these concepts and prove the theorems. 

Keywords:  neutrosophic graphs; partial  connectivity index ; totally connectivity index ; m-barbell graph; 
connected neutrosophic graph 

 

 
1. Introduction  

Neutrosophic graphs are a new branch of graphs that has been very popular among graph theorists 
in recent decades. Neutrosophic graphs are a generalized form of fuzzy graph theory. One of the features 
that have been considered in fuzzy graphs is connectivity  and types of connectivity  indices in fuzzy graphs 
[7]. The connectivity index  is a numerical quantity that can be used to calculate some of the properties of 
the studied graph in more detail. Many researchers have pointed to different uses of neutrosophic Graphs, 
such as the use of neutrosophic sets and graphs in medicine [ 3], social media [4], decision-making  problem  
[9], Economics Theorizing [11]  and so on. In this article, after introducing the partial connectivity index ��
and totally connectivity index in neutrosophic graphs, we will point out some applications of it.  

In our previous article [ 8], we also presented the correlation index in neutrosophic graphs and gave 
an example of its applications. In the following works, we will compare and examine the strengths and 
weaknesses of each. 

 
2. Preliminaries  

In this section, some of the important and basic concepts required are given by mentioning the source. 
 

Definition 1.  [4] A single-valued neutrosophic graph on a nonempty �8 is a pair �) 
L �:�0�á�/ �;. Where �0 is 
single-valued neutrosophic set in �8 and �/  single-valued neutrosophic relation on �8 such that 
 

�6�Æ�:�Q�R�; 
Q�•�‹�•�<�6�Ç�:�Q�;�á�6�Ç�:�R�;�=�á 
�+�Æ�:�Q�R�; 
Q�•�‹�•�<�+�Ç�:�Q�;�á�+�Ç�:�R�;�=�á 

�(�Æ�:�Q�R�; 
Q�•�ƒ�š�<�(�Ç�:�Q�;�á�(�Ç�:�R�;�=�á 
 

For all �Q�á�R���Ð�8. �0 is called single-valued neutrosophic vertex set of �)  and, �/  is called single-valued 
neutrosophic edge set of �) , respectively. 
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Definition 2.  [4] Let �) 
L �:�0�á�/ �;��be the Neutrosophic Graph of �) �Û. If �* 
L �:�0�ñ�á�/ �ñ�;  is a neutrosophic graph 
of �) �Û such that  
 

�6�ñ�:�Q�; 
Q�6�:�Q�;�á���������������������������������������������������+�ñ�:�Q�; 
R�+�:�Q�;�á�����������������������������������������������������������������( �ñ�:�Q�; 
R�(�:�Q�;�á���������������������������������������������Ê�Q�Ð�: �á 
�6�Æ�ò�:�Q�R�; 
Q�6�Æ�:�Q�R�;�á�����������������������������������+�Æ�ò�:�Q�R�; 
R�+�Æ�:�Q�R�;�á�������������������������������������������(�Æ�ò�:�Q�R�; 
R�(�Æ�:�Q�R�;�á���������������������������������������Ê�Q�R���Ð�' �á������ 

 

Then �*  is called a Neutrosophic subgraph of the Neutrosophic graph �) . 
 

Definition 3.  [4] A  neutrosophic graph �) 
L �:�0�á�/ �; is called complete if the following conditions are 
satisfied: 
 

�6�Æ�:�Q�R�; 
L �•�‹�•�<�6�Ç�:�Q�;�á�6�Ç�:�R�;�=�á 
�+�Æ�:�Q�R�; 
L �•�‹�•�<�+�Ç�:�Q�;�á�+�Ç�:�R�;�=�á 

�(�Æ�:�Q�R�; 
L �•�ƒ�š�<�(�Ç�:�Q�;�á�(�Ç�:�R�;�=�á 
For all �Q�á�R���Ð�8. 
 

Definition 4.  [4] A  neutrosophic graph �)�5 
L �:�0�5�á�/ �5�; of the graph �)�5
�Û
L �:�8�5�á�' �5�; is isomorphic with 

neutrosophic graph �)�6 
L �:�0�6�á�/ �6�; of the graph �)�6
�Û
L �:�8�6�á�' �6�; if we have �B where �B�ã���8�5���\ ���8�6 is a bijection 

and following relations are satisfied  
�6�Ç�-

�:�Q�; 
L���6�Ç�.

k�B�:�Q�;
o�á�������������������������������������������������+�Ç�-

�:�Q�; 
L���+�Ç�.

k�B�:�Q�;
o�á���������������������������������������������������������������(�Ç�-

�:�Q�; 
L���(�Ç�.

k�B�:�Q�;
o�á 

For all ���Q�Ð�8�5 and 
�6�Æ�-

�:�Q�R�; 
L �6�Æ�.

k�B�:�Q�;�B�:�R�;
o�á�������������������������������������+�Æ�-

�:�Q�R�; 
L �+�Æ�.

k�B�:�Q�;�B�:�R�;
o�á���������������������������������������(�Æ�-

�:�Q�R�; 
L �(�Æ�.

k�B�:�Q�;�B�:�R�;
o�á 

For all �Q�R�Ð�' �5. 
 

Definition 5. [4] the m-barbell graph �$�:�à �á�à �; is the simple graph obtained by connecting two copies of a 
complete graph �-�à  by abridge.  
 

3. Totally and Partial connectivity index  
In this section, which is the main part of the article, we first define the  connected neutrosophic graph 

and connectivity  index in the neutrosophic graphs. Note that definitions are provided for a connected 
neutrosophic graph in some references [5, 6], but the definition we use here will be based on connectivity . 
After providing some examples, the theorems related to the connectivity  index are expressed and proved 
in neutrosophic graphs. 

 
3.1. Partial connectivity index in neutrosophic graphs  

Here we first define the Partial and totally connectivity indices in neutrosophic graphs and provide 
examples to better understand it. And t hen in the next part  we will present the boundaries for the Partial 
and totally connectivity indices in neutrosophic  graphs. 
 

Definition 6. Let �) 
L �:�0�á�/ �;��be the connected Neutrosophic Graph. The partial connectivity index  of �)  is 
defined as  

�2�%�+�Í �:�) �; 
L�� 
Í �6�Ç�:�Q�;�6�Ç�:�R�;�%�1�0�0�Í �¸
�:�Q�á�R�;�á

�è�á�é���Ð�Ç

 

�2�%�+�Â�:�) �; 
L�� 
Í �+�Ç�:�Q�;�+�Ç�:�R�;�%�1�0�0�Â�¸ �:�Q�á�R�;�á
�è�á�é���Ð�Ç

 

�2�%�+�¿�:�) �; 
L�� 
Í �(�Ç�:�Q�;�(�Ç�:�R�;�%�1�0�0�¿�¸
�:�Q�á�R�;�á

�è�á�é���Ð�Ç
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Where �%�1�0�0�Í �¸
�:�Q�á�R�; is the strength of truth, �%�1�0�0�Â�¸ �:�Q�á�R�; the strength of indeterminacy and �%�1�0�0�¿�¸

�:�Q�á�R�; 
the strength of falsity between two vertices �Q and �R. We have 
 

�%�1�0�0�Í �¸
�:�Q�á�R�; 
L �•�ƒ�š���<�•�‹�•�6�Æ�:�A�;�������A���Ð�2���=�J�@���2���E�O���=���L�=�P�D���>�A�P�S�A�A�J���Q���=�J�@���R�=�á 

�%�1�0�0�Â�¸ �:�Q�á�R�; 
L �•�‹�•���<�•�ƒ�š�+�Æ�:�A�;�������A���Ð�2���=�J�@���2���E�O���=���L�=�P�D���>�A�P�S�A�A�J���Q���=�J�@���R�=�á 
�%�1�0�0�¿�¸

�:�Q�á�R�; 
L �•�‹�•���<�•�ƒ�š�(�Æ�:�A�;�������A���Ð�2���=�J�@���2���E�O���=���L�=�P�D���>�A�P�S�A�A�J���Q���=�J�@���R�=�ä 
 

Also, the totally  connectivity index  of �)  is defined as 
 

�6�%�+�:�) �; 
L
�v
E�t�2�%�+�Í �:�) �; 
F �t�2�%�+�¿�:�) �; 
F �2�%�+�Â�:�) �;

�x
�ä 

 

Definition 7. Let �) 
L �:�0�á�/ �;��be the Neutrosophic graph. �)  called a connected neutrosophic graph if for 
any two vertices �Q�á�R�Ð�0, �%�1�0�0�Í �¸

�:�Q�á�R�; 
P�r, �%�1�0�0�Â�¸ �:�Q�á�R�; 
P �r, and �%�1�0�0�¿�¸
�:�Q�á�R�; 
P�r. 

 

Example 1. Consider the Neutrosophic graph  �) 
L �:�0�á�/ �;��with �8 
L �<�=�á�>�á�?�á�@�=, that shown in figure 1. As 
can be seen, �:�6�Ç�á�+�Ç�á�(�Ç�;�:�=�; 
L �:�r�ä�v�á�r�ä�x�á�r�ä�w�;�á�:�6�Ç�á�+�Ç�á�(�Ç�;�:�>�; 
L �:�r�ä�y�á�r�ä�w�á�r�ä�v�;�á�:�6�Ç�á�+�Ç�á�(�Ç�;�:�?�; 
L �:�r�ä�y�á�r�ä�v�á�r�ä�u�;�á��and 
�:�6�Ç�á�+�Ç�á�(�Ç�;�:�@�; 
L �:�r�ä�w�á�r�ä�v�á�r�ä�w�;�á The edge set contains �:�6�Æ�á�+�Æ�á�(�Æ�;�:�=�á�>�; 
L �:�r�ä�v�á�r�ä�w�á�r�ä�w�;�á �:�6�Æ�á�+�Æ�á�(�Æ�;�:�>�á�?�; 
L
�:�r�ä�y�á�r�ä�v�á�r�ä�v�;, �:�6�Æ�á�+�Æ�á�(�Æ�;�:�?�á�@�; 
L �:�r�ä�w�á�r�ä�v�á�r�ä�w�;, �:�6�Æ�á�+�Æ�á�(�Æ�;�:�=�á�@�; 
L �:�r�ä�v�á�r�ä�v�á�r�ä�w�; and �:�6�Æ�á�+�Æ�á�(�Æ�;�:�>�á�@�; 
L
�:�r�ä�u�á�r�ä�w�á�r�ä�y�;. 
By direct calculations, we have 

Table 1. The strength of connectedness between each pair of vertices �Q and �R. 

 �o�{�z�z�€�s
�:�›�á�œ�; �o�{�z�z�u�s�:�›�á�œ�; �o�{�z�z�r�s

�:�›�á�œ�; 

�=���á�> 0.4 0.5 0.5 
�=���á�? 0.4 0.4 0.5 
�=���á�@ 0.4 0.4 0.5 

�>���á�? 0.7 0.4 0.4 
�>���á�@ 0.5 0.4 0.5 
�?���á�@ 0.5 0.4 0.5 

 
Then the partial connectivity index of �)  is, 
 

�2�%�+�Í �:�) �; 
L�� 
Í �6�Ç�:�Q�;�6�Ç�:�R�;�%�1�0�0�Í �¸
�:�Q�á�R�;

�è�á�é���Ð�Ç


L �:�r�ä�v�;�:�r�ä�y�;�:�r�ä�v�; 
E�:�r�ä�v�;�:�r�ä�y�;�:�r�ä�v�; 
E�:�r�ä�v�;�:�r�ä�w�;�:�r�ä�v�; 
E�:�r�ä�y�;�:�r�ä�y�;�:�r�ä�y�; 
E�:�r�ä�y�;�:�r�ä�w�;�:�r�ä�w�;

E�:�r�ä�y�;�:�r�ä�w�;�:�r�ä�w�; 
L �r�ä�s�s�t
E�r�ä�s�s�t
E�r�ä�r�z�r
E�r�ä�s�v�y
E�r�ä�t�v�w
E�r�ä�t�v�w
L �r�ä�{�v�s�á 

 

�2�%�+�Â�:�) �; 
L�� 
Í �+�Ç�:�Q�;�+�Ç�:�R�;�%�1�0�0�Â�¸ �:�Q�á�R�;
�è�á�é���Ð�Ç


L �:�r�ä�x�;�:�r�ä�w�;�:�r�ä�w�; 
E�:�r�ä�x�;�:�r�ä�v�;�:�r�ä�v�; 
E�:�r�ä�x�;�:�r�ä�v�;�:�r�ä�v�; 
E�:�r�ä�w�;�:�r�ä�v�;�:�r�ä�v�; 
E�:�r�ä�w�;�:�r�ä�v�;�:�r�ä�v�;

E�:�r�ä�v�;�:�r�ä�v�;�:�r�ä�v�; 
L �r�ä�s�z�r
E�r�ä�r�{�x
E�r�ä�r�{�x
E�r�ä�r�z�r
E�r�ä�r�z�r
E�r�ä�r�x�v
L �r�ä�w�{�x�á 

 

�2�%�+�¿�:�) �; 
L�� 
Í �(�Ç�:�Q�;�(�Ç�:�R�;�%�1�0�0�¿�¸
�:�Q�á�R�;

�è�á�é���Ð�Ç


L �:�r�ä�w�;�:�r�ä�v�;�:�r�ä�w�; 
E�:�r�ä�w�;�:�r�ä�u�;�:�r�ä�w�; 
E�:�r�ä�w�;�:�r�ä�w�;�:�r�ä�w�; 
E�:�r�ä�v�;�:�r�ä�u�;�:�r�ä�v�; 
E�:�r�ä�v�;�:�r�ä�w�;�:�r�ä�w�;

E�:�r�ä�u�;�:�r�ä�w�;�:�r�ä�w�; 
L �r�ä�s
E�r�ä�r�y�w
E�r�ä�s�t�w
E�r�ä�r�v�z
E�r�ä�s
E�r�ä�r�y�w
L �r�ä�w�t�u�ä 
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Also by definition 1 , we have 
 

�6�%�+�:�) �; 
L
�v
E�t�2�%�+�Í �:�) �; 
F �t�2�%�+�¿�:�) �; 
F �2�%�+�Â�:�) �;

�x

L��

�v
E�t�:�r�ä�{�v�s�; 
F �t�:�r�ä�w�t�u�; 
F �r�ä�w�{�x

�x

L �r�ä�y�r�y�ä 

 

 
Figure 1. A neutrosophic g raph with �8 
L �<�=�á�>�á�?�á�@�= 

 

Theorem 1. Let �) 
L �:�0�á�/ �; be a connected neutrosophic graph and �* 
L �:�0�ñ�á�/ �ñ�; is a partial neutrosophic 
subgraph of �) . then  

�2�%�+�Í �:�* �; 
Q�2�%�+�Í �:�) �;�á 
�2�%�+�Â�:�* �; 
R�2�%�+�Â�:�) �;�á 
�2�%�+�¿�:�* �; 
R�2�%�+�¿�:�) �;�á 

 

Moreover, we have �6�%�+�:�* �; 
Q�6�%�+�:�) �;�ä 
 

Proof . Let �* 
L �:�0�ñ�á�/ �ñ�;  is a partial neutrosophic subgraph of �) , and �6�Ç�ò�:�Q�; 
Q�6�Ç�:�Q�; for �Q�Ð�8. Since  
�6�Æ�ò�:�Q�R�; 
Q�6�Æ�:�Q�R�; for �Q�R, then �%�1�0�0�Í�Á�:�Q�á�R�; 
Q�%�1�0�0�Í�À�:�Q�á�R�;�� thus we get 
 

�2�%�+�Í �:�* �; 
L 
Í �6�Ç�ò�:�Q�;�6�Ç�ò�:�R�;�%�1�0�0�Í�Á�:�Q�á�R�; 
Q��
�è�á�é���Ð�Ñ


Í �6�Ç�:�Q�;�6�Ç�:�R�;�%�1�0�0�Í�À�:�Q�á�R�; 
L��
�è�á�é���Ð�Ñ

�2�%�+�Í �:�) �;�ä 

Using a similar proof, we can show that  
 

�2�%�+�Â�:�* �; 
L 
Í �+�Ç�ò�:�Q�;�+�Ç�ò�:�R�;�%�1�0�0�Â�Á�:�Q�á�R�; 
R��
�è�á�é���Ð�Ñ


Í �+�Ç�:�Q�;�+�Ç�:�R�;�%�1�0�0�Â�À�:�Q�á�R�; 
L��
�è�á�é���Ð�Ñ

�2�%�+�Â�:�) �;�á 

And  

�2�%�+�¿�:�* �; 
L 
Í �(�Ç�ò�:�Q�;�(�Ç�ò�:�R�;�%�1�0�0�¿�Á�:�Q�á�R�; 
R��
�è�á�é���Ð�Ñ


Í �(�Ç�:�Q�;�(�Ç�:�R�;�%�1�0�0�¿�À�:�Q�á�R�; 
L��
�è�á�é���Ð�Ñ

�2�%�+�¿�:�) �;�ä 

 

Now, we show that  
�6�%�+�:�* �; 
Q�6�%�+�:�) �;�ä 

 

By definition totally connectivity index,  and since���2�%�+�Í �:�* �; 
Q�2�%�+�Í �:�) �;�á�2�%�+�Â�:�* �; 
R�2�%�+�Â�:�) �;�á�2�%�+�¿�:�* �; 
R
�2�%�+�¿�:�) �;�á we have 
 

�6�%�+�:�* �; 
L
�v
E�t�2�%�+�Í �:�* �; 
F �t�2�%�+�¿�:�* �; 
F�2�%�+�Â�:�* �;

�x
��
Q��

�v
E�t�2�%�+�Í �:�) �; 
F �t�2�%�+�¿�:�* �; 
F �2�%�+�Â�:�* �;

�x
��


Q��
�v
E�t�2�%�+�Í �:�) �; 
F�t�2�%�+�¿�:�) �; 
F �2�%�+�Â�:�) �;

�x

L �6�%�+�:�) �;�á 



Neutrosophic Sets and Systems, Vol. 36, 2020     85 

 
Ghods, M. & Rostami, Z. Introduction Totally and Partial Connectivity Indices in Neutrosophic graphs with Application in 
Behavioral Sciences 

And , hence �6�%�+�:�* �; 
Q�6�%�+�:�) �;. 
�
  
 

Example 2. Consider the neutrosophic graph �) 
L �:�0�á�/ �; whit  
 

�0 
L �<�:�=�á�r�ä�y�á�r�ä�u�á�r�ä�v�;�á�:�>�á�r�ä�w�á�r�ä�t�á�r�ä�u�;�á�:�?�á�r�ä�y�á�r�ä�u�á�r�ä�x�;�á�:�@�á�r�ä�v�á�r�ä�u�á�r�ä�w�;�=�á 
And 

�/ 
L �<�:�=�>�á�r�ä�w�á�r�ä�t�á�r�ä�v�;�á�:�=�?�á�r�ä�y�á�r�ä�u�á�r�ä�x�;�á�:�>�?�á�r�ä�w�á�r�ä�t�á�r�ä�x�;�á�:�?�@�á�r�ä�v�á�r�ä�u�á�r�ä�x�;�=�ä 
 

Also, let �* 
L �:�0�ñ�á�/ �ñ�;  be a neutrosophic subgraph of �) , whit  
 

�0�ñ
L �<�:�=�á�r�ä�x�á�r�ä�u�á�r�ä�w�;�á�:�>�á�r�ä�v�á�r�ä�t�á�r�ä�v�;�á�:�?�á�r�ä�x�á�r�ä�u�á�r�ä�y�;�á�:�@�á�r�ä�u�á�r�ä�u�á�r�ä�x�;�=�á 
 

And  
�/ �ñ
L �<�:�=�>�á�r�ä�v�á�r�ä�t�á�r�ä�w�;�á�:�=�?�á�r�ä�w�á�r�ä�u�á�r�ä�y�;�á�:�>�?�á�r�ä�v�á�r�ä�t�á�r�ä�y�;�á�:�?�@�á�r�ä�u�á�r�ä�u�á�r�ä�y�;�=�ä 

   

 
Figure 2. The neutrosophic graph �)  and the neutrosophic subgraph of �)  

 

By direct calculations, we have 
 

�2�%�+�Í �:�) �; 
L �r�ä�{�{�y�á �2�%�+�Â�:�) �; 
L �r�ä�s�t�r�á �2�%�+�¿�:�) �; 
L �r�ä�x�{�r�á 
And  

�2�%�+�Í �:�* �; 
L �r�ä�w�s�x�á �2�%�+�Â�:�* �; 
L �r�ä�s�t�r�á �2�%�+�¿�:�* �; 
L �s�ä�t�s�u�ä 
 
Moreover  
 

�6�%�+�:�) �; 
L
�v
E�t�2�%�+�Í �:�) �; 
F �t�2�%�+�¿�:�) �; 
F �2�%�+�Â�:�) �;

�x

L��

�v
E�t�:�r�ä�{�{�y�; 
F �t�:�r�ä�x�{�r�; 
F �r�ä�s�t�r

�x

L �r�ä�y�v�{�ä 

 

�6�%�+�:�* �; 
L
�v
E�t�2�%�+�Í �:�* �; 
F �t�2�%�+�¿�:�* �; 
F�2�%�+�Â�:�* �;

�x

L��

�v
E�t�:�r�ä�w�s�x�; 
F�t�:�s�ä�t�s�u�; 
F �r�ä�s�t�r

�x

L �r�ä�x�t�t�ä�� 

 

It is easy to see that �6�%�+�:�* �; 
L �r�ä�x�t�t 
Q�6�%�+�:�) �; 
L �r�ä�y�v�{. 
 

Note 1. Note that if �* 
L �:�0�ñ�á�/ �ñ�;  is a partial neutrosophic subgraph of �) 
L �:�0�á�/ �; such that �0�ñ
L �0�3�<�R�= then 
���2�%�+�Í �:�* �; 
O�2�%�+�Í �:�) �;�á�2�%�+�Â�:�* �; 
O�2�%�+�Â���:�) �;�á���2�%�+�¿�:�* �; 
O�2�%�+�¿�:�) �;. 
 

Theorem 2. Let �)�5 
L �:�0�5�á�/ �5�; be isomorphic with �)�6 
L �:�0�6�á�/ �6�;. Then all of the following equation are 
established. 

�2�%�+�Í �:�)�5�; 
L �2�%�+�Í �:�)�6�;�á 
�2�%�+�Â�:�)�5�; 
L �2�%�+�Â�:�)�6�;�á 
�2�%�+�¿�:�)�5�; 
L �2�%�+�¿�:�)�6�;�á 
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Also, we have �6�%�+�:�)�5�; 
L �6�%�+�:�)�6�;�ä 
 

Proof. Let �)�5 
L �:�0�5�á�/ �5�; be isomorphic with �)�6 
L �:�0�6�á�/ �6�;, and �B�ã���8�5���\ ���8�6  be the bijection from  �8�5 to �8�6 
such that  

�6�Ç�-
�:�Q�; 
L���6�Ç�.


k�B�:�Q�;
o�á �+�Ç�-
�:�Q�; 
L���+�Ç�.


k�B�:�Q�;
o�á �(�Ç�-
�:�Q�; 
L���(�Ç�.


k�B�:�Q�;
o�á 
For all ���Q�Ð�8�5�á and 
 

�6�Æ�-
�:�Q�R�; 
L �6�Æ�.


k�B�:�Q�;�B�:�R�;
o�á���������+�Æ�-
�:�Q�R�; 
L �+�Æ�.


k�B�:�Q�;�B�:�R�;
o�á����  �(�Æ�-
�:�Q�R�; 
L �(�Æ�.


k�B�:�Q�;�B�:�R�;
o�á 
 
For all �Q�R�Ð�' �5. Since �)�5 isomorphic with �)�6, the strength of any strongest path between �Q and �R in �)�5 is 
equal to that between �B�:�Q�; and �B�:�R�; in �)�6. Hence  
 

�%�1�0�0�Í �¸ �-
�:�Q�á�R�; 
L���%�1�0�0�Í �¸ �.


k�B�:�Q�;�á�B�:�R�;
o�á ���%�1�0�0�Â�¸ �-
�:�Q�á�R�; 
L���%�1�0�0�Â�¸ �.


k�B�:�Q�;�á�B�:�R�;
o�á�� 

�%�1�0�0�¿�¸ �-
�:�Q�á�R�; 
L���%�1�0�0�¿�¸ �.

�:�B�:�Q�;�á�B�:�R�;�;�á�� 

 

For �Q�á�R���Ð�0�5
�Û. Therefore  

 
�2�%�+�Í �:�)�5�; 
L �2�%�+�Í �:�)�6�;�á �2�%�+�Â�:�)�5�; 
L �2�%�+�Â�:�)�6�;�á �2�%�+�¿�:�)�5�; 
L �2�%�+�¿�:�)�6�;�á 

And  
 

�6�%�+�:�)�5�; 
L
�v
E�t�2�%�+�Í �:�)�5�; 
F �t�2�%�+�¿�:�)�5�; 
F �2�%�+�Â�:�)�5�;

�x

L

�v
E�t�2�%�+�Í �:�)�6�; 
F �t�2�%�+�¿�:�)�6�; 
F �2�%�+�Â�:�)�6�;

�x

L �6�%�+�:�)�6�;�ä 

�
  
 

Theorem 3. Let �) 
L �:�0�á�/ �; be a complete neutrosophic graph whit �8 
L �<�R�5�á�R�6�á�å �á�R�á�= such that �P�5 
Q�P�6 
Q
�®��
Q�P�á�á �E�5 
Q�E�6 
Q�®��
Q�E�á��and �B�5 
R�B�6 
R�®��
R�B�á where �P�Ý
L �6�Ç
k�R�Ý
o�á �E�Ý
L �+�Ç
k�R�Ý
o and �B�Ý
L �(�Ç
k�R�Ý
o for �F
L
�s�á�t�á�å �á�J�ä Then  

�2�%�+�Í �:�) �; 
L 
Í �P�Ý
�6

�á�?�5

�Ý�@�5


Í �P�Þ

�á

�Þ�@�Ý�>�5

�á 

�2�%�+�Â�:�) �; 
L 
Í �E�Ý
�6

�á�?�5

�Ý�@�5


Í �E�Þ

�á

�Þ�@�Ý�>�5

�á 

�2�%�+�¿�:�) �; 
L 
Í �B�Ý
�6

�á�?�5

�Ý�@�5


Í �B�Þ

�á

�Þ�@�Ý�>�5

�ä 

 

Proof . Suppose �R�5 is a vertex with the least Truth-membership value �P�5. In a complete neutrosophic graph, 
�%�1�0�0�Í�À�:�Q�á�R�; 
L �6�Æ�:�Q�á�R�; for all �Q�á�R���Ð�8. Therefore �6�Æ�:�R�5�R�Þ�; 
L �P�5 for �G
L �t�á�u�á�å �á�J and hence 
�6�Ç�:�R�5�;�6�Ç�:�R�Þ�;�%�1�0�0�Í�À�:�R�5�á�R�Þ�; 
L �P�5

�6�P�Þ for �G
L �t�á�u�á�å �á�J. Then for �R�5, we have 
 


Í �6�Ç�:�R�5�;�6�Ç�:�R�Þ�;�%�1�0�0�Í�À�:�R�5�á�R�Þ�;

�á

�Þ�@�6


L 
Í �P�5
�6�P�Þ

�á

�Þ�@�6

�ä 

 
For �R�6, �6�Ç�:�R�6�;�6�Ç�:�R�Þ�;�%�1�0�0�Í�À�:�R�6�á�R�Þ�; 
L �P�6

�6�P�Þ for �G
L �u�á�v�á�å �á�J. 
 


Í �6�Ç�:�R�6�;�6�Ç�:�R�Þ�;�%�1�0�0�Í�À�:�R�6�á�R�Þ�;

�á

�Þ�@�7


L 
Í �P�6
�6�P�Þ

�á

�Þ�@�7

�á 

 
For �R�á�?�6, �6�Ç�:�R�á�?�6�;�6�Ç�:�R�Þ�;�%�1�0�0�Í�À�:�R�á�?�6�á�R�Þ�; 
L �P�á�?�6

�6 �P�Þ for �G
L �J
F �s�á�J. 
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For �R�á�?�5, �6�Ç�:�R�á�?�5�;�6�Ç�:�R�Þ�;�%�1�0�0�Í�À�:�R�á�?�5�á�R�Þ�; 
L �P�á�?�5
�6 �P�Ý for �G
L �J. 

 

Thus, by summing over �R�Ý, �F
L �s�á�t�á�u�á�å �á�J
F �s, we get  
 

�2�%�+�Í �:�) �; 
L 
Í �P�5
�6�P�Þ

�á

�Þ�@�6


E
Í �P�6
�6�P�Þ

�á

�Þ�@�7


E�®
E�� 
Í �P�á�?�6
�6 �P�Þ

�á

�Þ�@�á�?�5


E 
Í �P�á�?�5
�6 �P�Þ

�á

�Þ�@�á

��
L 
Í �P�Ý
�6

�á�?�5

�Ý�@�5


Í �P�Þ

�á

�Þ�@�Ý�>�5

�ä 

 
Using the same argument, we can prove the other two cases. 
�
  
 
Theorem 4. Let �) 
L �:�0�á�/ �; be a neutrosophic graph whit �8 
L �<�R�5�á�R�6�á�å �á�R�á�= such that �) �Û
L �:�8�á�' �; is a 
complete bipartite graph  and���6�Æ�:�Q�R�; 
L �•�‹�•�<�6�Ç�:�Q�;�á�6�Ç�:�R�;�=�á �+�Æ�:�Q�R�; 
L �•�‹�•�<�+�Ç�:�Q�;�á�+�Ç�:�R�;�=�á �(�Æ�:�Q�R�; 
L
�•�ƒ�š�<�(�Ç�:�Q�;�á�(�Ç�:�R�;�= For all �Q�á�R���Ð�8. Also, �8�5 
L �<�R�5�á�R�6�á�å �á�R�à �=�á and �8�6 
L �<�R�à �>�5�á�R�à �>�6�á�å �á�R�á�= whit �P�5 
Q�P�6 
Q
�®��
Q�P�á�á �E�5 
Q�E�6 
Q�®��
Q�E�á�á��and �B�5 
R�B�6 
R�®��
R�B�á where �P�Ý
L �6�Ç
k�R�Ý
o�á �E�Ý
L �+�Ç
k�R�Ý
o and �B�Ý
L �(�Ç
k�R�Ý
o for �F
L
�s�á�t�á�å �á�J�ä Then 

�2�%�+�Í �:�) �; 
L 
Í �P�Ý
�6

�à

�Ý�@�5


Í �P�Þ

�á

�Þ�@�Ý�>�5


E�P�à 
Í �P�Ý

�á�?�5

�Ý�@�à �>�5


Í �P�Þ

�á

�Þ�@�Ý�>�5

�á 

�2�%�+�Â�:�) �; 
L 
Í �E�Ý
�6

�à

�Ý�@�5


Í �E�Þ

�á

�Þ�@�Ý�>�5


E���E�à 
Í �E�Ý

�á�?�5

�Ý�@�à �>�5


Í �E�Þ

�á

�Þ�@�Ý�>�5

 

�2�%�+�¿�:�) �; 
L 
Í �B�Ý
�6

�à

�Ý�@�5


Í �B�Þ

�á

�Þ�@�Ý�>�5


E���B�à 
Í �B�Ý

�á�?�5

�Ý�@�à �>�5


Í �B�Þ

�á

�Þ�@�Ý�>�5

�ä 

 

Proof . Let �) 
L �:�0�á�/ �; be a neutrosophic graph whit �8 
L �<�R�5�á�R�6�á�å �á�R�á�= and �) �Û
L �-�à �á�á, such that  �P�5 
Q�P�6 
Q
�®��
Q�P�á�á �E�5 
Q�E�6 
Q�®��
Q�E�á��and �B�5 
R�B�6 
R�®��
R�B�á.  
Here we prove �2�%�+�¿�:�) �;, states �2�%�+�Í �:�) �; and �2�%�+�Â�:�) �; are similarly proved.  
Using definition, we have 

�2�%�+�¿�:�) �; 
L 
Í �(�Ç
k�R�Ý
o�(�Ç�:�R�Þ�;�%�1�0�0�¿�À
k�R�Ý�á�R�Þ
o�ä
�é�Õ�á�é�Ö�Ð�Ï

 

Too, for �R�5�á�R�Þ �Ð�8�á we have 
 

�%�1�0�0�¿�À�:�R�5�á�R�Þ�; 
L �•�‹�•���<�•�ƒ�š�<�B�5�=�á�•�ƒ�š�<�B�5�á�B�6�=�á�å �á�•�ƒ�š�<�B�5�á�B�à �=�=
L �•�‹�•���<�B�5�á�B�5�á�å �á�B�5�=
L �B�5�ä 
 

Accordingly for �R�5�á�R�Þ �Ð�8 


Í �(�Ç�:�R�5�;�(�Ç�:�R�Þ�;�%�1�0�0�¿�À�:�R�5�á�R�Þ�; 
L���B�5�B�5
Í �B�Þ

�á

�Þ�@�6�é�Ö�· �é�-
�é�Ö�Ð�Ï

�ä 

 

Similarly ,��for �R�Ý�á�R�Þ �Ð�8 �F��
L �t�á�u�á�å �á�I  


Í �(�Ç
k�R�Ý
o�(�Ç�:�R�Þ�;�%�1�0�0�¿�À
k�R�Ý�á�R�Þ
o
L���B�Ý�B�Ý 
Í �B�Þ

�á

�Þ�@�Ý�>�5�Þ�@�Ý�>�5

�ä 

 

On the other hand, we have for �I 
O�F
O�J 


Í �(�Ç
k�R�Ý
o�(�Ç�:�R�Þ�;�%�1�0�0�¿�À
k�R�Ý�á�R�Þ
o
L���B�à �B�Ý 
Í �B�Þ

�á

�Þ�@�Ý�>�5�Þ�@�Ý�>�5

�á 
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Then 
 

�2�%�+�¿�:�) �; 
L 
Í �(�Ç�:�R�Ý�;�(�Ç�:�R�Þ�;�%�1�0�0�¿�À�:�R�Ý�á�R�Þ�;
�é�Õ�á�é�Ö�Ð�Ï


L �B�5�B�5
Í �B�Þ

�á

�Þ�@�6


E�B�6�B�6
Í �B�Þ

�á

�Þ�@�7


E�®
E���B�à �B�à 
Í �B�Þ

�á

�Þ�@�à �>�5


E�B�à �B�à �>�5 
Í �B�Þ

�á

�Þ�@�à �>�6


E�®
E�B�à �B�á�?�5�B�á


L��
Í �B�Ý
�6

�à

�Ý�@�5


Í �B�Þ

�á

�Þ�@�Ý�>�5


E���B�à 
Í �B�Ý

�á�?�5

�Ý�@�à �>�5


Í �B�Þ

�á

�Þ�@�Ý�>�5

�ä 

 
�
  
 

Note 2. Clearly, i n the above theorem it is enough to have 
 

�Ê���R�Ð�8�5���Ê�Q�Ð�8�6�á ���6�Ç�:�R�; 
Q�6�Ç�:�Q�;�á �+�Ç�:�R�; 
R�+�Ç�:�Q�;�á �(�Ç�:�R�; 
R�(�Ç�:�Q�;�ä 
 

Then the case will be established. In the following example you can see the correctness of this claim. 
 

Example 3. Consider the neutrosophic graph �) 
L �:�0�á�/ �; whit  
 

�0 
L �<�:�=�á�r�ä�t�á�r�ä�x�á�r�ä�y�;�á�:�>�á�r�ä�v�á�r�ä�x�á�r�ä�w�;�á�:�?�á�r�ä�y�á�r�ä�w�á�r�ä�v�;�á�:�@�á�r�ä�w�á�r�ä�u�á�r�ä�w�;�á�:�A�á�r�ä�x�á�r�ä�v�á�r�ä�w�;�=�á 
And  

�/ 
L �<�:�=�?�á�r�ä�t�á�r�ä�x�á�r�ä�y�;�á�:�=�@�á�r�ä�t�á�r�ä�x�á�r�ä�y�;�á�:�=�A�á�r�ä�t�á�r�ä�x�á�r�ä�y�;�á 
���:�>�?�á�r�ä�v�á�r�ä�x�á�r�ä�w�;�á�:�>�@�á�r�ä�v�á�r�ä�x�á�r�ä�w�;�á�:�>�A�á�r�ä�v�á�r�ä�x�á�r�ä�w�;�=�ä 

 

 
Figure 3. A complete bipartite neutrosophic graph whit �) �Û
L �-�6�á�7 

 
By direct calculation, we have 
 

�%�1�0�0�Í �¸
�:�=�á�>�; 
L �%�1�0�0�Í �¸

�:�=�á�?�; 
L �%�1�0�0�Í �¸
�:�=�á�@�; 
L �%�1�0�0�Í �¸

�:�=�á�A�; 
L �r�ä�t 
L �6�Ç�:�=�;�á 
�%�1�0�0�Í �¸

�:�>�á�?�; 
L �%�1�0�0�Í �¸
�:�>�á�@�; 
L �%�1�0�0�Í �¸

�:�>�á�A�; 
L �r�ä�v
L���6�Ç�:�>�;�á 
�%�1�0�0�Í �¸

�:�?�á�@�; 
L �%�1�0�0�Í �¸
�:�?�á�A�; 
L �r�ä�v
L �6�Ç�:�>�;�á 

�%�1�0�0�Í �¸
�:�@�á�A�; 
L �r�ä�v
L �6�Ç�:�>�;�á 
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Using Theorem 4, 
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As observed, the value of truth - partial connectivity index  �2�%�+�Í �:�) �; is obtained from both methods equally.  
 
Theorem 5. Let �) 
L �:�0�á�/ �; be a wheel neutrosophic graph whit �8 
L �<�R�5�á�R�6�á�å �á�R�á�= such that �) �Û is a wheel 
graph and for any �Q�R�Ð�/ �Û, 
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L �s�á�t�á�å �á�J and �R�5 is the center vertex. Then 

�2�%�+�Í �:�) �; 
L 
Í �P�Ý
�6

�á�?�5

�Ý�@�5


Í �P�Þ

�á

�Þ�@�Ý�>�5

�á 

�2�%�+�Â�:�) �; 
L 
Í �E�Ý
�6

�á�?�5

�Ý�@�5


Í �E�Þ

�á

�Þ�@�Ý�>�5

�á 

�2�%�+�¿�:�) �; 
L 
Í �B�Ý
�6

�á�?�5

�Ý�@�5


Í �B�Þ

�á

�Þ�@�Ý�>�5

�ä 

 

Proof . Let �) 
L �:�0�á�/ �; be a wheel neutrosophic graph whit the conditions stated in the theorem.  Here we 
prove �2�%�+�Â�:�) �;, states �2�%�+�Í �:�) �; and �2�%�+�¿�:�) �; are similarly proved.  Then 
 

Suppose �R�5 is the center vertex. Using definition,  
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Now , for �R�5�á�R�Þ �Ð�8 we have 
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Similarly ��for �R�Ý�á�R�Þ �Ð�8 �F��
L �t�á�u�á�å �á�J
F �s 
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This shows that 
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Theorem 6. Let �) 
L �:�0�á�/ �; be a complete neutrosophic graph of �) �Û
L �:�8�á�' �;, and �$�:�à �á�à �; is a m-barbell graph 
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Proof . Let �) 
L �:�0�á�/ �; be a wheel neutrosophic graph whit the conditions stated in the theorem. By 
definition 5, here we have two copies of the complete graph �-�à . Also using Theorem 3, for a complete 
neutrosophic graph  
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Now it suffices to obtain the connectivity between two vertices from two copies of �-�à . Suppose vertex �R�Ý 
is from one of the two copies of �-�à  and vertex �R�Þ is from another copy, in which case we have  
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The proof will be the same for the other two cases. 
�
  
 

Example 4. Consider the neutrosophic graph �) 
L���-�8 
L �:�0�á�/ �; whit  
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Now suppose that the edge that connects the two complete graphs does not hold true. As shown in figure 
4, for example, if we want to go from vertex b in the right graph to vertex a in the left graph, there are paths 
with different connectivity.  
 

 
Figure 4. A m-barbell neutrosophic graph whit �) �Û
L �-�8 

 
3.2.  Bounds for connectivity index  

In this section, we discuss bunds for partial connectivity index �:�2�%�+�; and totally connectivity index  
�:�6�%�+�;�ä We show that, among all neutrosophic graphs whit a same support, the complete neutrosophic graph 
will have maximum totally connectivity index.  
 

Theorem 7. Let �) 
L �:�0�á�/ �; be a neutrosophic graph whit ���0�� 
L �J, and �) �ñ
L �:�0�ñ�á�/ �ñ�; is the complete 
neutrosophic graph spanned by the vertex set of G. Then, 
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Using a similar proof we can show that  
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Also, according to definition   �6�%�+�:�) �;, if  �+�Æ�:�Q�R�; 
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Note 3. Note that the above theorem for case �6�%�+�:�) �; 
Q�6�%�+�:�) �ñ�; may not always be true. 

 
4. Application s  

Neutrosophic graphs  are one of the most practical branches of graph theory. Different applications of 
it have been studied to date [1-3, 12-20]. Here we will mention another application.  

Behavioral sciences, which is one of the branches of humanities, is one of the most extensive sciences 
in our time. Every day, many theorists in this field create new theories and cause them to expand more and 
more. So every day they are faced with a lot of new data and information.  

Mathematics has always been one of the best tools for modeling and categorizing this data and 
information. Among these, graphic models are among the most appropriate models that come with the 
help of behavioral sciences and with proper modeling, provide the  conditions for a more accurate analysis 
of these complex problems.��What is very important in behavioral sciences is the existence of a relationship, 
the relationship between individuals, groups, communities, organizations and institutions, and , so on. 
Studying and discovering these relationships, categorizing them, and then examining and studying the 
extent and impact of these relationships on each other is a complex task. Neutrosophic graph  models can 
help with these problem s and help answer some of the questions. Questions such as: Which relationship is 
most effective? Which relationship should end? Which person is more influential in a relationship? And 
many other questions 

Here we are dealing with  the relationship between several families. In formation related to this 
problem is data from a real study obtained from a behavioral science study clinic. Of course, given the 
limitations we had, we have provided a small sample of that data in this article. �� 

In this problem , we studied 5 families that are related. First, each family was studied separately and 
the behavior of each family member was studied by experts, and then we obtained an average of the 
behaviors and traits studied in family members. These features were classified into three categories. Good 
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qualities include the ability to communica te, cooperate, be honest, etc; Bad traits include jealousy, 
misconceptions, lack of anger control, personal aggression, etc; Neutral behaviors include behaviors that 
do not invo lve any behavioral actions.� � � � � �The experts then assigned a numerical value to each of these 
behaviors, which we named �6, �(, and �+, respectively. Experts then studied the relationships between 
families and the extent of each family's impact on another family and the type of impact of each family. The 
effect of each family on other families was evaluated using behavioral science criteria. The experts coded 
these relationships into three categories: good, neutral, and bad, and obtained a numerical quantity for each 
category based on the coding results. 

��Here we present a neutrosophic graph  model related to 5 families from  137 families surveyed. 

 
Figure 5.��A neutrosophic graph  model corresponding to  5 families 

 

By direct calculations 
 

Table 2. The strength of connectedness between each pair of vertices �Q and �R. 

 �o�{�z�z�€�s
�:�›�á�œ�; �o�{�z�z�u�s�:�›�á�œ�; �o�{�z�z�r�s

�:�›�á�œ�; 

�=���á�> 0.45 0.35 0.2 
�=���á�? 0.35 0.4 0.2 
�=���á�@ 0.45 0.3 0.2 

�=���á�A 0.45 0.35 0.2 
�>���á�? 0.35 0.4 0.2 
�>���á�@ 0.55 0.35 0.1 
�>���á�A 0.5 0.35 0.1 
�?���á�@ 0.35 0.4 0.2 
�?���á�A 0.35 0.4 0.2 
�@���á�A 0.5 0.35 0.1 

 



Neutrosophic Sets and Systems, Vol. 36, 2020     94 

 
Ghods, M. & Rostami, Z. Introduction Totally and Partial Connectivity Indices in Neutrosophic graphs with Application in 
Behavioral Sciences 

Then 

�2�%�+�Í �:�) �; 
L�� 
Í �6�Ç�:�Q�;�6�Ç�:�R�;�%�1�0�0�Í �¸
�:�Q�á�R�; 
L �s�ä�u�z�v�w

�è�á�é���Ð�Ç

�á 

�2�%�+�Â�:�) �; 
L�� 
Í �+�Ç�:�Q�;�+�Ç�:�R�;�%�1�0�0�Â�¸ �:�Q�á�R�; 
L �r�ä�w�s�{
�è�á�é���Ð�Ç

�á 

�2�%�+�¿�:�) �; 
L 
Í �(�Ç�:�Q�;�(�Ç�:�R�;�%�1�0�0�¿�¸
�:�Q�á�R�; 
L �r�ä�s�s�z

�è�á�é���Ð�Ç

�ä 

Also, we have 
 

�6�%�+�:�) �; 
L
�v
E�t�2�%�+�Í �:�) �; 
F �t�2�%�+�¿�:�) �; 
F�2�%�+�Â�:�) �;

�x

L��

�v
E�t�:�s�ä�u�z�v�w�; 
F �t�:�r�ä�s�s�z�; 
F �r�ä�w�s�{

�x

L �s�ä�r�r�t�ä 

 

The connectivity  index is used as a numerical index in evaluating the interactions of these five families. 
Note that the analysis of this problem  will be done by behavioral science experts and the results will be 
presented in detail in another article.  

 
5. Conclusion  

Connectivity is one of the major parameters associated with a neutrosophic network and a 
neutrosophic graph. In this paper, two  concepts of partial connectivity index and totally connectivity index 
were studied. In a neutrosophic graph , according to the parameters of the problem, we can obtain the 
partial connectivity index and totally connectivity for it. The higher the  Truth -partial connectivity  index 
and the lower the Falsity -partial correlation index, the more complete our information is and the more 
reliable the problem will be.  
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Abstract:  Topology is one of the classical subjects in Mathematics. A lot of researchers have 

published their ideas.As a generalization of topological concepts many new kind of closed and open 

sets are published continuously . Salama presented Neutrosophic topological spaces by using 

���–�Š�›�Š�—�•�Š�Œ�‘�Ž�1 ���œ�1Neutrosophic sets. Many  Researchers introduced so many closed sets in 

Neutrosophic topological spaces. Purpose of this research paper is we introduce Neutrosophic 

g*-Closed sets and Neutrosophic g*-open sets in Neutrosophic topological spaces. Also we study 

about study about mappings of Neutrosophic g* -Closed sets 

. 

Keywords: Neutrosophic g-Closed sets Neutrosophic  g*-Closed sets, Neutrosophic g*-open sets, 

Neutrosophic g* -continuous. 
 

 
1. Introduction  

Smarandache [10,11] characterized the Neutrosophic set on three segment Neutrosophic sets(T 

Truth, I -Indeterminacy, F-Falsehood). Neutrosophic topological spaces(NS-T-S) presented by 

Salama [19,20]et al. Neutrosophic have wide scope of constant applications for the fields of Electrical 

& Electronic, Artificial Intellig ence, Mechanics, Computer Science, Information Systems, Applied 

Mathematics , basic leadership. Prescription and  Management Science and so on. 

  Neutrosophic semi  closed�ð�1 �…- closed, pre closed and regular closed sets are introduced by I. 

Arokiarani [6] et al.,R.Dhavaseelan[8] et al. introduced Neutrosophic g closed sets and g�= closed sets 

.Point of this paper is R .Dhavaseelan[9] and S.Jafari, are introduced Generalized Neutrosophic 

Closed sets . D.Jayanthi [13]�™�›�Ž�œ�Ž�—�•�Ž�•�1 �…�	 Closed Sets in Neutrosophic Topological Spaces, 
V.K.Shanthi [22]  developed Neutrosophic gs and sg closed set. C.Mahesawri[14,15] et al 

introduced  Neutrosophic gb  closed sets. 

 Aim of this present paper is, we introduce and study the concepts of Neutrosophic  g*-Closed sets 

and Neutrosophic  g*-open sets in Neutrosophic  topological spaces. Also we study about mappings 

of Neutrosophic g*-Closed sets 

2. Preliminaries  
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In this section, we recall required and necessary definition and results of Neutrosophic  sets  

Definition 2.1 [ 16,17]  Let ���—�\
�Û be a non-empty fixed set. A Neutrosophic set �� �5

�Û is  a object 

having the form   �� �5
�Û
L �<
O�S�á�•

�[ �-
�Û�:�™�;�á�—�[ �-

�Û�:�™�;�á�‡
�[ �-

�Û�:�™�; 
P�ã�S �Ð���—�\
�Û�=�á 

�•
�[ �-

�Û�:�™�;- membership function  

�—�[ �-
�Û�:�™�;- Indeterminacy  function  

�‡
�[ �-

�Û�:�™�;- Non-Membership  function  

Definition 2.2 [ 16,17]. Neutrosophic set  �� �5
�Û��
L �<
O���S�á�•

�[ �-
�Û�:�™�;�á�—�[ �-

�Û�:�™�;�á�‡
�[ �-

�Û�:�™�; 
P�ã�S �Ð���—�\
�Û�=�á on 

���—�\
�Û and �Ê�™�Ð���—�\

�Û then complement of �� �5
�Û is 

 �� �5
�Û�G��
L �<
O���S�á�‡

�[ �-
�Û�:�:�™�;�;�á�s
F �—�[ �-

�Û�:�™�;�á�•
�[ �-

�Û�:�™�; 
P�ã�S �Ð���—�\
�Û�= 

Definition 2.3 [16,17]. Let �� �5
�Û and �� �6

�Û are two Neutrosophic sets,���Ê�™�Ð���—�\
�Û 

�� �5
�Û
L �<
O���™�á�•

�[ �-
�Û�:�™�;�á�—�[ �-

�Û�:�™�;�á�‡
�[ �-

�Û�:�™�; 
P�ã�™�Ð���—�\
�Û�= 

�� �6
�Û
L �<
O���™�á�•

�[ �.
�Û�:�™�;�á�—�[ �.

�Û�:�™�;�á�‡
�[ �.

�Û�:�™�; 
P�ã�™�Ð���—�\
�Û�= 

Then �� �5
�Û�C���� �6

�Û�ž �•
�[ �-

�Û�:�™�; 
Q�•
�[ �.

�Û�:�™�;�á�—�[ �-
�Û�:�™�; 
Q�—�[ �.

�Û�:�™�;  �¬���‡
�[ �-

�Û�:�™�; 
R�‡
�[ �.

�Û�:�™�;�= 

Definition 2.4[ 16,17]. Let ���—�\
�Û be a non-empty set, and Let �� �5

�Ûand �� �6
�Û be two Neutrosophic sets 

are 

�� �5
�Û
L �<
O���S�á�•

�[ �-
�Û�:�™�;�á�—�[ �-

�Û�:�™�;�á�‡
�[ �-

�Û�:�™�; 
P�ã�S �Ð���—�\
�Û�=, �� �6

�Û
L �<
O���S�á�•
�[ �.

�Û�:�™�;�á�—�[ �.
�Û�:�™�;�á�‡

�[ �.
�Û�:�™�; 
P�ã�S �Ð���—�\

�Û�=  

Then   �� �5
�Û�ê�� �6

�Û
L �<
O���S�á�•
�[ �-

�Û�:�™�; �ê�•
�[ �.

�Û�:�™�;�á�—�[ �-
�Û�:�™�; �ê�—�[ �.

�Û�:�™�;�á�‡
�[ �-

�Û�:�™�; �ë �‡
�[ �.

�Û�:�™�; 
P�ã�S �Ð���—�\
�Û�= 

�� �5
�Û�ë�� �6

�Û
L �<
O���S�á�•
�[ �-

�Û�:�™�; �ë�•
�[ �.

�Û�:�™�;�á�—�[ �-
�Û�:�™�; �ë�—�[ �.

�Û�:�™�;�á�‡
�[ �-

�Û�:�™�; �ê�‡
�[ �.

�Û�:�™�; 
P�ã�S �Ð���—�\
�Û�= 

Definition 2.5 [19,20]. Let  ���—�\
�Û be non-empty set and ���—�˜ be the collection of Neutrosophic 

subsets of ���—�\
�Ûsatisfying the accompanying properties: 

1.�r�R�s�á�s�R�s �Ð���—�˜���� 

2.�����—�X�5 �ê���—�X�6 �Ð�����—�˜ for any ���—�X�5�á���—�X�6 �Ð���—�˜�� 

3. �ë���—�X�g�Ð���—�˜ for every �<���—�X�g�ã�‹�Ð�Œ�=�C�����—�˜ 

Then the space ���:���—�\
�Û�á���—�˜�;�á��is called a Neutrosophic topological space(NS-T-S) The component of   

���—�˜ are called ���—-OS (Neutrosophic open set)and its complement is ���—-CS(Neutrosophic closed 

set) 

Example 2.6. Let ���—�\
�Û ={�™} and �Ê�™�Ð���—�\

�Û ,�� �5
�Û
L �Ã�™�á

�:

�5�4
�á

�:

�5�4
�á

�9

�5�4
�Ä,������ �6

�Û
L �Ã�™�á
�9

�5�4
�á

�;

�5�4
�á

�=

�5�4
�Ä 

�� �7
�Û
L �Ã�™�á

�:

�5�4
�á

�;

�5�4
�á

�9

�5�4
�Ä  ,�� �8

�Û
L �Ã�™�á
�9

�5�4
�á

�:

�5�4
�á

�=

�5�4
�Ä Then the collection ���—�˜ 
L �<�r�R�s�á�� �5

�Û�á�� �6
�Û�á�� �7

�Û�á�� �8
�Û�s�R�s�= is called 

a NS-T-S on ���—�\
�Û. 

Definition 2.7. Let (���—�\
�Û, ���—�˜), be a NS-T-S  

and �� �5
�Û
L �<
O���S�á�•

�[ �-
�Û�:�™�;�á�—�[ �-

�Û�:�™�;�á�‡
�[ �-

�Û�:�™�; 
P�ã�S �Ð���—�\
�Û�= bea Neutrosophic set in ���—�\

�Û. Then �� �5
�Û is 

said to be 
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[1] Neutrosophic �…-closed set [6] (���—
F���…CS in short) ���—-cl(���—-in(���—-cl(�� �5
�Û)))�C�� �5

�Û, 

[2] Neutrosophic pre -closed set [22] (���—-PCS in short) ���— -cl(���— -in( �� �5
�Û))�C�� �5

�Û, 

[3] Neutrosophic regular closed set [6] (���— -RCS in short) ���—-cl(���—-in(�� �5
�Û))=�� �5

�Û, 

[4] Neutrosophic semi closed set [7] (���—-SCS in short) ���— -in(���—-cl(�� �5
�Û))�C�� �5

�Û, 

[5] Neutrosophic generalized closed set [4] (���— -GCS in short) ���—-cl(�� �5
�Û�C���â  whenever �� �5

�Û�C

���â  and �â  is a ���— -OS, in ���—��
�Û 

[6] Neutrosophic �… generalized closed set [13] ( ���—- ���:�…�
 �;CS in short) ���—�…cl( �� �5
�Û) �C���â  

whenever �� �5
�Û �C���â  And  �â  is a  ���—-OS, in ���—��

�Û 

[7] Neutrosophic generalized semi closed set [21]( �����—-GSCS in short) ���—-Scl(�� �5
�Û) �C���â  

whenever   �� �5
�Û�C���â  and �â  is a ���—-OS in ���—��

�Û 

[8] Neutrosophic semi  generalized closed set[21](�����—-SGCS in short) if Nu scl(�� �5
�Û) �C �â  

whenever �� �5
�Û �C �â  and �â  is a  ���—-SOS in ���—��

�Û  ,  

[9] Neutrosophic generalized alpha closed set[9]. (���—-�	�…�����1 �’�—�1 �œ�‘�˜�›�•�ü�1 �’�•�1 ���ž-�…�Œ�•�û�� �5
�Û) �C �â  

whenever �� �5
�Û�C �â  and �â  is a  ���—-�…OS in ���—��

�Û   

[10] Neutrosophic generalized b closed set[14](Nu-GbCS in short) if Nu-bcl(�� �s
�Û) �C���â  whenever 

�� �s
�Û�C���â  and �â  is a Nu-OS in ���—��

�Û   

Definition 2.8.[13 ] An (NS)S �� �5
�Û in an (NS)TS (���—�\

�Û, ���—�˜), is said to be aNeutrosophic weakly 

generalized closed set ((���—-WG)CS) ���—-cl(���—-in( �� �5
�Û))�C���å  whenever �� �5

�Û�C���å , �å  is (���—)OS in 

���—�\
�Û.  

Definition 2.9.  (���—�\
�Û, ���—�˜), be a NS-T-S and �� �5

�Û
L �<
O�S�á�•
�[ �-

�Û�:�™�;�á�—�[ �-
�Û�:�™�;�á�‡

�[ �-
�Û�:�™�; 
P�ã�S �Ð���—�\

�Û�= ���—�\
�Û. 

Then Neutrosophic closure of �� �5
�Û is ���—-Cl(�� �5

�Û)= �ê {���â :���â  is a ���—-CS in ���—�\
�Û and �� �5

�Û�C���â  } 

Neutrosophic interior of �� �5
�Û is ���—-Int( �� �5

�Û)=���ë{M:M is a ���—-OS in ���—�\
�Û and M �C���� �5

�Û}. 

Definition 2.10. [2] Let (���—�\
�Û, ���—�˜), be a NS-T-S and 

 �� �5
�Û
L �<
O�S�á�•

�[ �-
�Û�:�™�;�á�—�[ �-

�Û�:�™�;�á�‡
�[ �-

�Û�:�™�; 
P�ã�S �Ð���—�\
�Û�=  

���—-Sint(�� �5
�Û)=���ë{ �â /���â  is a ���—-SOS in ���—�\

�Û and �â �C���� �5
�Û},  

���— -Scl(�� �5
�Û)=���ê{ �å  /���å  is a ���— -SCS in ���—�\

�Û and �� �5
�Û�C���å }. 

���—-�…�’�—�•�û�� �5
�Û)=���ë{ �â  /���â  is a ���—-�…�����1�’�—�1���—�\

�Û and �â �C���� �5
�Û},  

���—-�…�Œ�•�û�� �5
�Û)=���ê{ �å  /���å is a ���—-�…�����1�’�—�1���—�\

�Û and �� �5
�Û�C���å }. 

3. NEUTROSOPHIC  G* CLOSED SETS 

In this section we introduce Neutrosophic  G*-Closed sets and studied some of its basic properties. 

Definition 3.1: An NS �� �5
�Û in (���—�\

�Û, �0�Q��) is said to be a Neutrosophic G*-Closed set (Nu-G*CS in short) if 

Nu-cl(�� �5
�Û) �C  �å  whenever �� �5

�Û �C  �å  and �å  is Nu-GOS in (���—�\
�Û, �0�Q��) . 

The family of all Nu-G*CS�¶�V���R�I��A NTS (���—�\
�Û, �0�Q��) is denoted by Nu-G*C(���—�\

�Û). 

Example 3.2: Let ���—�\
�Û = { �S�5 , �S�6 } and let �0�Q��   ={0Nu, �å , 1Nu}is NT on ���—�\

�Û,where �å 
L

�Ã�™�á�@
�7

�5�4
�á

�9

�5�4
�á

�;

�5�4
�A�á�@

�8

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�Ä.Then the NS �� �5

�Û=�Ã�™�á�@
�;

�5�4
�á

�9

�5�4
�á

�5

�5�4
�A�á�@

�:

�5�4
�á

�9

�5�4
�á

�4

�5�4
�A�Ä is Nu-G*CS in (���—�\

�Û, �0�Q�� ) 

Theorem 3.3: Every Nu -CS is Nu-G*CS . 

Proof: Let �� �5
�Û be aNu-CS in (���—�\

�Û, ���—�¤) . Then Nu-cl(�� �5
�Û) = �� �5

�Û. Let �� �5
�Û�C���å and �å  is Nu-GOS in 

(���—�\
�Û, ���—�¤) . Therefore Nu-cl(�� �5

�Û) = �� �5
�Û�C���å . Thus �� �5

�Û is Nu-G*CS in���—�\
�Û. 

Example 3.4: Let ���—�\
�Û={�™�5,�™�6} and let ���—�¤={0Nu,���å ,1Nu}is NT on ���—�\

�Û, where  

�å  = �Ã�™�á�@
�8

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�á�@

�6

�5�4
�á

�9

�5�4
�á

�;

�5�4
�A�ÄThen the NS �� �5

�Û =�Ã�™�á�@
�:

�5�4
�á

�9

�5�4
�á

�5

�5�4
�A�á�@

�;

�5�4
�á

�9

�5�4
�á

�5

�5�4
�A�Ä is Nu-G*CS but not an 



Neutrosophic Sets and Systems, Vol. 36, 2020 99  

 

 
A.Atkinswestley ,S.Chandrasekar, Neutrosophic g*-Closed sets and its maps 

Nu -CS in ���—�\
�Û. 

Theorem 3.5: Every Nu -G*CS is Nu-GCS. 

Proof: Let �� �5
�Û be aNu-G*CS in (���—�\

�Û, ���—�¤) . Let �� �5
�Û�C���å and �å  is Nu-OS in (���—�\

�Û, ���—�¤) . Since every 

Nu -OS is Nu-GOS and since �� �5
�Û is Nu-G*CS in ���—�\

�Û. Therefore Nu-cl(�� �5
�Û)�C���å whenever �� �5

�Û�C���å  , 

�å  is Nu-OS in ���—�\
�Û. Thus �� �5

�Û is Nu-GCS in ���—�\
�Û. 

Example 3.6: Let ���—�\
�Û={�™�5,�™�6�á�™�7} and  

let ���—�¤={0Nu, �å , 1Nu}is NT on ���—�\
�Û, where �å  =  �Ã�™�á�@

�6

�5�4
�á

�9

�5�4
�á

�;

�5�4
�A�á�@

�9

�5�4
�á

�9

�5�4
�á

�8

�5�4
�A�á�@

�7

�5�4
�á

�9

�5�4
�á

�9

�5�4
�A�Ä. 

 Then the NS �� �5
�Û =�Ã�™�á�@

�9

�5�4
�á

�9

�5�4
�á

�9

�5�4
�A�á�@

�6

�5�4
�á

�9

�5�4
�á

�;

�5�4
�A�á�@

�7

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�Ä is Nu-GCS but not an Nu-G*CS in ���—�\

�Û. 

Theorem 3.7: Every Nu -G*CS is Nu-�…�	�����1. 

Proof: Let �� �5
�Û be aNu -G*CS in ( ���—�\

�Û, �0�Q�� ) . By Theorem 3.6 �� �5
�Û is Nu-GCS in ���—�\

�Û. Since 

Nu �…-cl(�� �5
�Û) �C  Nu -cl(�� �5

�Û) and �� �5
�Û is a Nu -GCS in ���—�\

�Û. Therefore Nu �… -cl(�� �5
�Û) �C  Nu -cl(�� �5

�Û)�C  �å  

whenever �� �5
�Û �C  �å  , �å  is Nu-OS in ���—�\

�Û. Thus �� �5
�Û is Nu-�…GCS in ���—�\

�Û. 

Example 3.8: Let ���—�\
�Û = {�™�5, �™�6} and let ���—�¤ ={0Nu, �å , 1Nu}is NT on ���—�\

�Û, 

where �å  =�Ã�™�á�@
�5

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�á�@

�8

�5�4
�á

�9

�5�4
�á

�9

�5�4
�A�Ä . Then the NS �� �5

�Û =�Ã�™�á�@
�7

�5�4
�á

�9

�5�4
�á

�8

�5�4
�A�á�@

�9

�5�4
�á

�9

�5�4
�á

�9

�5�4
�A�Ä  

is Nu-�…GCS but not an Nu-G*CS in ���—�\
�Û. 

Theorem 3.9: Every Nu -RCS is Nu-G*CS . 

Proof: Let �� �5
�Û be a Nu-RCS in (���—�\

�Û, ���—�¤) . Then �� �5
�Û = Nu-cl(Nu -int( �� �5

�Û)). Let �� �5
�Û�C���å  and �å  is 

Nu -GOS in( ���—�\
�Û, ���—�¤) .Therefore Nu-cl( �� �5

�Û)�CNu -cl(Nu -int( �� �5
�Û)). This implies Nu -cl( �� �5

�Û)�C  

�� �5
�Û�C���å . Thus �� �5

�Û is Nu-G*CS in ���—�\
�Û. 

Example 3.10: Let ���—�\
�Û = {�™�5, �™�6} and let ���—�¤ = {0Nu, �å , 1Nu}is NT on ���—�\

�Û,Where 

 �å  =�Ã�™�á�@
�7

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�á�@

�;

�5�4
�á

�9

�5�4
�á

�7

�5�4
�A�ÄThen NS �� �5

�Û =�Ã�™�á�@
�;

�5�4
�á

�9

�5�4
�á

�7

�5�4
�A�á�@

�:

�5�4
�á

�9

�5�4
�á

�8

�5�4
�A�Ä is Nu-G*CS but not an 

Nu -RCS in ���—�\
�Û. 

Diagram:I  

 

Remark 3.11:  

Nu -G*CS is independent from Nu -�ÙCS, Nu-SCS, Nu-PCS, and Nu-bCS as seen from the following 

example. 



Neutrosophic Sets and Systems, Vol. 36, 2020 100  

 

 
A.Atkinswestley ,S.Chandrasekar, Neutrosophic g*-Closed sets and its maps 

Example 3.12: Let ���—�\
�Û = {�™�5, �™�6} and let ���—�¤ = {0Nu, �å , 1Nu}is NT on ���—�\

�Û, where 

 �å  =�Ã�™�@
�6

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�á�@

�8

�5�4
�á

�9

�5�4
�á

�9

�5�4
�A���Ä. Then  NS �� �5

�Û=�Ã�™�á�@
�7

�5�4
�á

�9

�5�4
�á

�9

�5�4
�A�á�@

�8

�5�4
�á

�9

�5�4
�á

�9

�5�4
�A�Ä  

is ���—SCS, Nu-bCS, but not an Nu-G*CS in ���—�\
�Û. 

Example 3.13: Let ���—�\
�Û = {�™�5, �™�6} and let ���—�¤ = {0Nu, �å , 1Nu}is NT on ���—�\

�Û, where 

 �å  =�Ã�™�@
�:

�5�4
�á

�9

�5�4
�á

�6

�5�4
�A�á�@

�9

�5�4
�á

�9

�5�4
�á

�8

�5�4
�A���Ä. Then  NS �� �5

�Û=�Ã�™�á�@
�5

�5�4
�á

�9

�5�4
�á

�;

�5�4
�A�á�@

�8

�5�4
�á

�9

�5�4
�á

�9

�5�4
�A�Ä  

is ���—-PCS, Nu-�…�����ð�1�‹�ž�•�1�—�˜�•�1�Š�—�1���ž-G*CS in ���—�\
�Û. 

Example 3.14: Let ���—�\
�Û = {�™�5,�™�6} and let ���—�¤={0Nu, �å , 1Nu}is NT on ���—�\

�Û, where  

�å  =�Ã�™�á�@
�:

�5�4
�á

�9

�5�4
�á

�6

�5�4
�A�á�@

�9

�5�4
�á

�9

�5�4
�á

�6

�5�4
�A�Ä Then the NS �� �5

�Û=�Ã�™�á�@
�5

�5�4
�á

�9

�5�4
�á

�7

�5�4
�A�á�@

�8

�5�4
�á

�9

�5�4
�á

�6

�5�4
�A�Ä  

is Nu-G*CS but not ���—SCS, Nu-bCS ���—�\
�Û. 

Example 3.15: Let ���—�\
�Û = {�™�5,�™�6} and let ���—�¤={0Nu, �å , 1Nu}is NT on ���—�\

�Û, where  

�å  =�Ã�™�á�@
�6

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�á�@

�7

�5�4
�á

�9

�5�4
�á

�9

�5�4
�A�Ä Then the NS �� �5

�Û=�Ã�™�á�@
�7

�5�4
�á

�9

�5�4
�á

�5

�5�4
�A�á�@

�7

�5�4
�á

�9

�5�4
�á

�7

�5�4
�A�Ä  

is Nu-G*CS but not ���—�…CS, Nu-PCS ���—�\
�Û. 

Theorem 3.16: The union of two Nu -�	���������œ�1�’�œ�1���ž-G*CS 

Proof: Let �� �5
�Û and �� �6

�Û be the two Nu -�	���������œ�1�’�—�1���—�\
�Û and let �� �5

�Û�Õ�� �6
�Û�C���å , where �å  is a Nu-GOS 

in ���—�\
�Û. Therefore �� �5

�Û�C���å  or �� �6
�Û�C���å  or both contained �å . Since �� �5

�Û and �� �6
�Û are Nu-G*CS, 

Nu -cl(�� �5
�Û)�C���å  and Nu -cl(�� �6

�Û) �C���å. Therefore Nu-cl(�� �5
�Û�Õ�� �6

�Û)�C���å . Thus �� �5
�Û�Õ�� �6

�Û is Nu-G*CS. 

Remark 3.17: The intersection of any two Nu -G*CSs is not an Nu-G*CS in general as seen in the 

following example.  

Example 3.18: Let ���—�\
�Û = {�™�5, �™�6} and let ���—�¤={0Nu, �å , 1Nu}is NT on ���—�\

�Û,  

where �å  =�Ã�™�á�@
�9

�5�4
�á

�9

�5�4
�á

�5

�5�4
�A�á�@

�5

�5�4
�á

�9

�5�4
�á

�<

�5�4
�A�Ä.  

���‘�Ž�—�1�������œ�1�� �5
�Û = �Ã�™�á�@

�6

�5�4
�á

�9

�5�4
�á

�9

�5�4
�A�á�@

�;

�5�4
�á

�9

�5�4
�á

�4

�5�4
�A�Ä  �� �6

�Û =�Ã�™�á�@
�:

�5�4
�á

�9

�5�4
�á

�4

�5�4
�A�á�@

�7

�5�4
�á

�9

�5�4
�á

�;

�5�4
�A�Ä  

are Nu-�	���������œ�1�’�—�1���—�\
�Û but �� �5

�Û�Ö�� �6
�Û is not a Nu-G*CS in ���—�\

�Û. 

Theorem 3.19: If �� �5
�Û is Nu-G*CS in (���—�\

�Û,���—�¤), such that �� �5
�Û�C�� �6

�Û�C Nu -cl(�� �5
�Û). Then �� �6

�Û is also a 

Nu -G*CS of (���—�\
�Û,���—�¤)  

Proof: Let �å  be a Nu-GOS in (���—�\
�Û,���—�¤) such that �� �6

�Û�C���å , Since �� �5
�Û�C�� �6

�Û, �� �5
�Û�C���å  and �å  be a 

Nu -GOS. Also since �� �5
�Û is Nu-G*CS, Nu-cl(�� �5

�Û)�C���å . By hypothesis �� �6
�Û�CNu -cl(�� �5

�Û). This implies 

Nu -cl(�� �6
�Û)�CNu -cl(Nu -cl(�� �5

�Û))�C���å . Therefore Nu-cl(�� �6
�Û)�C���å . Hence �� �6

�Û is Nu-G*CS of ���—�\
�Û. 

Theorem 3.20: If �� �5
�Û is both Nu -GOS and Nu-G*CS of (���—�\

�Û,���—�¤), then �� �5
�Û is Nu-CS in ���—�\

�Û. 

Proof: Let �� �5
�Û is Nu-GOS in ���—�\

�Û. Since �� �5
�Û�C�� �5

�Û, by hypothesis Nu -cl(�� �5
�Û)�C�� �5

�Û. But from the 

Definition, �� �5
�Û�CNu -cl(�� �5

�Û). Therefore Nu-cl(�� �5
�Û)=�� �5

�Û. Hence �� �5
�Û is Nu-CS of ���—�\

�Û. 

Theorem 3.21: Let (���—�\
�Û,���—�¤)   be a NTS.  Then Nu-GO(���—�\

�Û)=Nu-GC(���—�\
�Û) iff every NS in  

(���—�\
�Û, ���—�¤) is Nu-G*CS in ���—�\

�Û. 

Proof:  

Necessity: Suppose that Nu-GO(���—�\
�Û)=Nu-GC(���—�\

�Û). Let �� �5
�Û�C���å  and �å  is Nu-GOS in ���—�\

�Û. This 

implies Nu -cl(�� �5
�Û)�CNu -cl(�å). Since �å  is Nu-GOS in ���—�\

�Û. Since by hypothesis �å  is Nu-GCS in 

���—�\
�Û, Nu-cl(�å)�C���å. This implies Nu -cl(�� �5

�Û)�C���å . Therefore �� �5
�Û is Nu-G*CS in ���—�\

�Û. 

Sufficiency:  Suppose that every NS in (���—�\
�Û, ���—�¤) is Nu-G*CS in ���—�\

�Û.  Let �å  �CNu -O(���—�\
�Û), then 
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�å  �CNu -GO(���—�\
�Û).  Since �å  �C���å and �å  is  Nu-OS  in  ���—�\

�Û,  by  hypothesis Nu -cl(�å)�C���å. 

I.e., �å  �CNu -GC(���—�\
�Û). Hence Nu-GO(���—�\

�Û)�CNu -GC(���—�\
�Û).Let �� �5

�Û�CNu -GC(���—�\
�Û) then  �� �5

�Û�G is  

an  Nu-GOS  in  ���—�\
�Û. But Nu -GO(���—�\

�Û)�CNu -GC(���—�\
�Û).  Therefore �� �5

�Û�G�CNu -GC(���—�\
�Û). I.e., 

�� �5
�Û�CNu -GO(���—�\

�Û). Hence Nu-GC(���—�\
�Û)�CNu -GO(���—�\

�Û). Thus Nu-GO(���—�\
�Û)�CNu -GC(���—�\

�Û). 

Theorem 3.22: If �� �5
�Û is Nu-OS and an Nu -G*CS in (���—�\

�Û,���—�¤) , then 

�� �5
�Û is Nu-ROS in ���—�\

�Û 

�� �5
�Û is Nu-RCS in ���—�\

�Û 

Proof: (i) Let �� �5
�Û be a Nu-OS and a Nu-G*CS in ���—�\

�Û.Then Nu-cl( �� �5
�Û)�C�� �5

�Û. I.e., Nu 

int(Nu -cl�� �5
�Û))�C�� �5

�Û.Since �� �5
�Û is a Nu-OS, �� �5

�Û is Nu-POS in ���—�\
�Û. Hence �� �5

�Û�C Nu -int(Nu -cl(�� �5
�Û)). 

Therefore �� �5
�Û= Nu -int(Nu -cl(�� �5

�Û)). Hence �� �5
�Û is Nu-ROS in ���—�\

�Û. 

(ii): Let �� �5
�Û be a Nu-OS and an Nu-G*CS in���—�\

�Û. Then Nu-cl(�� �5
�Û)�C�� �5

�Û. I.e., Nu -cl(Nu -int( �� �5
�Û))�C�� �5

�Û. 

Since �� �5
�Û is a Nu-OS, �� �5

�Û is ���—-OS in ���—�\
�Û. Hence �� �5

�Û�CNu -cl(Nu -int( �� �5
�Û)). Therefore �� �5

�Û = 

Nu -int(Nu -cl(�� �5
�Û)). Hence �� �5

�Û is Nu-RCS in ���—�\
�Û. 

4. NEUTROSOPHIC  g*-OPEN SETS 

In this section we introduce Neutrosophic g*-open sets and studied some of its properties. 

Definition 4.1:  An NS �� �5
�Û is said to be a Neutrosophic  g*-open set (Nu-G*OS in short) in (���—�\

�Û, 

���—�¤) if the complement �� �5
�Û�G is Nu-G*CS in ���—�\

�Û.The family of all Nu -�	���������œ�1�˜�•�1A NTS (���—�\
�Û, 

���—�¤) is denoted by Nu-G*O(���—�\
�Û). 

Theorem 4.2:A subset �� �5
�Û of (���—�\

�Û, ���—�¤) is Nu-G*OS iff �� �6
�Û�C Nu -int( �� �5

�Û) whenever �� �6
�Û is Nu-GCS 

in ���—�\
�Û and �� �6

�Û�C �� �5
�Û. 

Proof: Necessity: Let �� �5
�Û is Nu-G*OS in ���—�\

�Û. Let �� �6
�Û be a Nu-GCS in ���—�\

�Û and �� �6
�Û�C �� �5

�Û. Then 

�� �6
�Û�G is Nu-GOS in ���—�\

�Û such that �� �5
�Û�G�C �� �6

�Û�G. Since �� �5
�Û�G is Nu-G*CS, we have Nu-cl(�� �5

�Û�G)�C  

�� �6
�Û�G. Hence Nu -int �:�� �5

�Û�;�;�¼�C �� �6
�Û�G. Therefore �� �6

�Û�C Nu -int( �� �5
�Û). 

Sufficiency: Let �� �6
�Û�C Nu -int( �� �5

�Û) whenever �� �6
�Û is Nu-GCS in ���—�\

�Û and �� �6
�Û�C �� �5

�Û. Then �� �5
�Û�G�C  

�� �6
�Û�G and �� �6

�Û�G is Nu-GOS. By hypothesis, (Nu-int( �� �5
�Û))C�C �� �6

�Û�G, which implies Nu -cl(�� �5
�Û�G)�C  �� �6

�Û�G. 

Therefore �� �5
�Û�G is Nu-G*CS of ���—�\

�Û. Hence �� �5
�Û is Nu-G*OS in ���—�\

�Û. 

Theorem 4.3: Every Nu -OS is Nu-G*OS . 

Proof: Let �� �5
�Û be a Nu-OS. Then �� �5

�Û�G is Nu-CS. By Theorem 3.3, every Nu-CS is Nu-G*CS. 

Therefore �� �5
�Û�G is Nu-G*CS. Hence �� �5

�Û is Nu-G*OS. 

Example 4.4: Let ���—�\
�Û = {�™�5, �™�6} and let ���—�¤={0Nu, �å , 1Nu}is NT on ���—�\

�Û, where  

�å  =�Ã�™�á�@
�6

�5�4
�á

�9

�5�4
�á

�6

�5�4
�A�á�@

�9

�5�4
�á

�9

�5�4
�á

�<

�5�4
�A�Ä. Then NS �� �5

�Û =�Ã���™�á�@
�6

�5�4
�á

�9

�5�4
�á

�7

�5�4
�A�á�@

�;

�5�4
�á

�9

�5�4
�á

�<

�5�4
�A�Ä  

is Nu-G*OS but not an Nu-OS in ���—�\
�Û. 

Theorem 4.5: Every Nu -ROS is Nu- G*OS . 

Proof:  Let �� �5
�Û be aNu-WS. Then �� �5

�Û�G is Nu-RCS. By Theorem 3.15, every Nu-RCS is Nu-G*CS. 

Therefore �� �5
�Û�G is Nu-G*CS. Hence �� �5

�Û is Nu-G*OS. 

Example 4.6: Let ���—�\
�Û = {�™�5, �™�6} and  let ���—�¤={0Nu, �å , 1Nu}is NT on ���—�\

�Û, where 

 �å  =�Ã�™�á�@
�7

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�á�@

�;

�5�4
�á

�9

�5�4
�á

�7

�5�4
�A�Ä  Then NS �� �5

�Û=�Ã�™�á�@
�7

�5�4
�á

�9

�5�4
�á

�;

�5�4
�A�á�@

�8

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�Äis Nu-G*OS but not an 

Nu -ROS in ���—�\
�Û. 

Theorem 4.7: Every Nu -G*OS is Nu -GOS . 

Proof:  Let �� �5
�Û be a Nu-G*OS in (���—�\

�Û, ���—�¤) . Then �� �5
�Û�G is Nu-G*CS. By Theorem 3.6, every 

Nu -G*CS is Nu-GCS. Therefore �� �5
�Û�G is Nu-GCS. Hence �� �5

�Û is Nu-GOS. 
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Example 4.8: Let ���—�\
�Û ={�™�5,�™�6} and let ���—�¤ ={0Nu, �å , 1Nu}is NT on ���—�\

�Û, where 

 �å  =�Ã�™�á�@
�9

�5�4
�á

�9

�5�4
�á

�8

�5�4
�A�á�@

�6

�5�4
�á

�9

�5�4
�á

�6

�5�4
�A�Ä. Then NS �� �5

�Û =�Ã�™�á�@
�8

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�á�@

�6

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�Äis Nu-GOS but not an 

Nu -G*OS in���—�\
�Û. 

Theorem 4.9: Every Nu -G*OS is Nu-�…�	�����1�ï 

Proof:  Let �� �5
�Û be aNu-G*OS in (���—�\

�Û,���—�¤). Then �� �5
�Û�G is Nu-G*CS. By Theorem 3.9, every 

Nu -G*CS is Nu-�…GCS. Therefore �� �5
�Û�G is Nu-�…GCS. Hence �� �5

�Û is Nu-�…GOS. 

Example 4.10: Let ���—�\
�Û={ �™�5 , �™�6 } and let ���—�¤ ={0Nu, ���å ,1Nu}is NT on ���—�\

�Û , where �å  = 

�Ã�™�á�@
�8

�5�4
�á

�9

�5�4
�á

�6

�5�4
�A�á�@

�:

�5�4
�á

�9

�5�4
�á

�;

�5�4
�A�ÄThen the NS �� �5

�Û=�Ã�™�á�@
�:

�5�4
�á

�9

�5�4
�á

�8

�5�4
�A�á�@

�9

�5�4
�á

�9

�5�4
�á

�7

�5�4
�A�Ä is Nu-�ÙGOS but not an 

Nu -G*OS in ���—�\
�Û. 

Theorem 4.11: The intersection of two Nu -�	���������œ�1�’�œ�1���ž-G*OS. 

Proof:  Let �� �5
�Û and �� �6

�Û be the two  Nu -�	���������œ�1in ���—�\
�Û,  �� �5

�Û�G  and  �� �6
�Û�G  are Nu-G*CS.  By 

Theorem 3.28  �� �5
�Û�G�Õ�� �6

�Û�G is Nu-G*CS in ���—�\
�Û. Therefore (�� �5

�Û�Ö�� �6
�Û) is Nu -G*CS. Thus �� �5

�Û�Ö�� �6
�Û is 

Nu -G*OS in ���—�\
�Û. 

Theorem 4.12: Let ( ���—�\
�Û, ���—�¤)   be a NTS. If �� �5

�Û is NS of ���—�\
�Û. Then for every �� �5

�Û�Ð 

Nu -G*O(���—�\
�Û) and every �� �6

�Û�Ð(���—�\
�Û), Nu-int( �� �5

�Û)�C�� �6
�Û�C�� �5

�Û implies �� �6
�Û �Ð Nu -G*O(���—�\

�Û). 

Proof:  By hypothesis Nu -int( �� �5
�Û)�C�� �6

�Û�C�� �5
�Û. Taking complement on both sides, we get �� �5

�Û�G�C

�� �6
�Û�G�CNu -cl(�� �5

�Û�G). Let �� �6
�Û�G�C���å and �å  is Nu-GOS in ���—�\

�Û. Since�� �5
�Û�G�C�� �6

�Û�G, �� �5
�Û�G�C���å . Since �� �5

�Û�G 

is Nu-G*CS, Nu-cl(�� �5
�Û�G)�C���å. Therefore Nu-cl(�� �6

�Û�G)�CNu -cl(�� �5
�Û�G)�C���å. Hence �� �6

�Û�G is Nu-G*CS in 

���—�\
�Û. Therefore �� �6

�Û is Nu-G*OS in ���—�\
�Û. I.e., �� �6

�Û �CNu -G*O(���—�\
�Û) 

 Definition:  4.13:  For any Nu. set �� �s
�Û in any NSTS, 

          Nu -g*cl(�� �5
�Û) =�ê{ �ï  : �ï  is Nu-g*CS Nu. set and �� �5

�Û�C���ï  } 

          Nu -g*int ( �� �5
�Û) = �ë{  : �ð is Nu-g* OS  and �� �5

�Û�D���ð } 

Theorem: 4.14:   In a Its (���—��
�Û, ���—�¤) a Nu. set �� �s

�Û is Nu-g*- CS iff �� �s
�Û = Nu-g* cl(�� �s

�Û). 

Proof: Let �� �s
�Û be a Nu-g*CS Nu. set in NSTS  (���—�\

�Û, ���—�¤). Since �� �s
�Û �C  �� �s

�Û and �� �s
�Û is Nu-g*CS , 

 �� �s
�Û �Ð{���å  : �å  is a Nu-g*CS  Nu. set and �� �s

�Û�C �å  } and �� �s
�Û�C���å  �œ�� �5

�Û = �ê{ �å : �å  is Nu-g*CS  

and �� �s
�Û�C���å  } that is �� �s

�Û = Nu-g* cl(�� �s
�Û). 

Conversely, suppose that �� �s
�Û = Nu-g*cl(�� �s

�Û),that is �� �s
�Û= �ê{ �å : �å  is a Nu-g*- CS Nu. set and 

�� �s
�Û�C  �å  }. This denotes that �� �s

�Û �Ð{ �å : �å  is a Nu-g*CS  Nu. set and �� �s
�Û�C���å  }. From now  �� �s

�Û is 

Nu -g*CS Nu. set. 

Theorem: 4.15 In a NSTS ���—��
�Û the subsequent results hold for Nu -g* - closure. 

1) Nu-g*cl (0Nu) = 0Nu. 

2) Nu-g*cl (�� �s
�Û) is Nu-g*CS Nu. set in ���—��

�Û. 

3) Nu-g*cl (�� �s
�Û) �CNu -g*cl (�� �t

�Û) if �� �s
�Û�C�� �t

�Û. 

4) Nu-g* cl ( Nu-g*cl(�� �s
�Û)) = Nu-g* cl(�� �s

�Û). 

5) Nu-g* cl (�� �s
�Û�ë �� �t

�Û)�DNu -g* cl(�� �s
�Û)�ëNu -g* cl(�� �t

�Û). 

6) Nu-g* cl (�� �s
�Û�ê �� �t

�Û)�CNu -g* cl(�� �s
�Û)�êNu -g* cl(�� �t

�Û). 

Proof: easy  

Theorem: 4.16 In a NSTS ���—��
�Û, a Nu. set �� �s

�Û is Nu-g* OS  iff �� �s
�Û = Nu-g*int ( �� �s

�Û). 

Proof: Let �� �s
�Û be Nu-g*OS Nu. set in ���—��

�Û. Since �� �s
�Û �C  �� �s

�Û and �� �s
�Û is Nu-g* OS  and �� �s

�Û �Ð{ 

�å : �å  is a Nu-g* OS  Nu. set and �� �s
�Û�D���å } and �� �s

�Û�D���å �œ�� �5
�Û = �ë{ �å : �å  is Nu-g*OS and 

�� �s
�Û�D���å }. That is �� �s

�Û=Nu -g*int (�� �s
�Û). 
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Conversely, suppose that �� �s
�Û = Nu-g*int ( �� �s

�Û), that is �� �s
�Û=�ë(���å : �å  is Nu-g*OS and �� �s

�Û �D���å  }. 

This implies that �� �s
�Û �Ð{���å: �å  is Nu-g*OS and �� �s

�Û�D���å }.Hence �� �s
�Û is Nu-g*OS Nu. set. 

Theorem: 4.17  In a NSTS ���—��
�Û, the following hold for Nu -g* -interior.  

1) Nu-g*int  (0Nu) = 0Nu 

2) Nu-g*int( �� �s
�Û) �CNu -g*int (�� �t

�Û) if �� �s
�Û�C�� �t

�Û. 

3) Nu-g*int (�� �s
�Û) is Nu-g*OS in ���—��

�Û. 

4) Nu-g*int (Nu -g*int  (�� �s
�Û)) = Nu-g*int ( �� �s

�Û). 

5) Nu-g*int ( �� �s
�Û�ë �� �t

�Û)�DNu -g*int (�� �s
�Û)�ëNu -g*int ( �� �t

�Û). 

6) Nu-g*int ( �� �s
�Û�ê �� �t

�Û)�CNu -g*int (�� �s
�Û)�êNu -g*int ( �� �t

�Û). 

Proof: proof is as usual. 

5. NEUTROSOPHIC g* - CONTINUOUS   

In this section we introduce Neutrosophic g* -continuous and studied some properties of 

neutrosophic g* - open map and closed map. 

Definition: 5.1 Let ���—�\
�Û and ���—�]

�Û be two  NTS. A function  �B�ã���—�\
�Û �7 ���—�]

�Û  is said to be neutrosophic 

g* - continuous  (Nu -g* - continuous)  if  the inverse image of every neutrosophic open set in ���—��
�Û is 

g* - open in ���—�\
�Û. 

Theorem:5.2  A function  �B�ã���—�\
�Û �7 ���—�]

�Û is Nu -g* - continuous iff  the inverse image of every 

Nu -closed  set in ���—��
�Û is g* - closed set  in ���—�\

�Û. 

Proof: Suppose the function �B�ã���—�\
�Û �7 ���—�]

�Ûis Nu-g* - continuous.  Let �à be Nu-closed  set in ���—��
�Û. 

Then �à�Ö is Nu - open set in ���—��
�Û. Since �B is Nu -g* - continuous, �B
F�s(�à�Ö) is Nu - g* - open in ���—�\

�Û. But 

�B�?�5�:�à�Ö�;= �:�B�?�5�:�à�Ö�;�;�Öand so   �B�?�5�:�à�;is Nu -g* - closed in ���—�\
�Û.      

 Conversely, assume that the inverse image of every Nu-closed  set in ���—��
�Û is Nu -g* - closed in 

���—�\
�Û. Let �ð be neutrosophic open set in ���—��

�Û. Then�ð�Öis Nu -closed in ���—��
�Û. By hypothesis, �B�?�5�:�ð�Ö�; is 

Nu -g*-closed  set in ���—�\
�Û.  But �B
F�s(�ð�Ö) = �:�B�?�5�:�ð�Ö�;�;�Ö and so �B�?�5�:�ð�;is Nu -g* - open set in ���—�\

�Û. 

Hence �B is Nu-g*-continuous. 

Theorem:5.3  Every Nu - continuous function is Nu -g* -  continuous. 

Proof: Let �B�ã���—�\
�Û �7 ���—�]

�Ûbe Nu -continuous. Let �à be Nu-closed  set in ���—��
�Û. Then �B�?�5�:�à�; is Nu-closed  

set in ���—�\
�Û since �B is neutrosophic continuous. And therefore �B�?�5�:�à�;is Nu -g* - closed in ���—�\

�Û. Hence �B 

is Nu-g* - continuous.  

Theorem:5.4Every  Nu-g* - continuous  function  is Nu-g - continuous. 

Proof: Let �B�ã���—�\
�Û �7 ���—�]

�Û be Nu-g* - continuous. Let���à be a Nu -closed  set in���—��
�Û. Since �B is Nu-g* - 

continuous, �B�?�5�:�à�;  is Nu-g* - closed in ���—�\
�Û. And  therefore �B�?�5�:�à�; is Nu-g - closed in ���—�\

�Û as every 

Nu -g*-closed  set is Nu-g - closed. Hence �B is Nu-g- continuous. 

The converse of the above theorem need not be true as seen from the following example. 

Theorem:5.5 If �B�ã���—�\
�Û �7 ���—�]

�Ûis Nu-g* - continuous and ���—�\
�Û is neutrosophic �.T*1/2 NTS. Then �B is 

neutrosophic -continuous. 

Proof: Let �B�ã���—�\
�Û �7 ���—�]

�Ûbe Nu-g*- continuous . Let �à be Nu-closed  set in ���—��
�Û. Then �B�?�5�:�à�;is 

�B�?�5�:�à�; Nu - g* - closed in ���—�\
�Û since �B is Nu-g* - continuous. Also since ���—�\

�Û is neutrosophic - T*1/2, 

�B�?�5�:�à�;is closccl in ���—�\
�Û. Hence �B is Nu-continuous. 

Theorem:5.6 If �B�ã���—�\
�Û �7 ���—�]

�Ûis Nu-g - continuous and ���—�\
�Û is neutrosophic - T*1/2 NTS. Then �B is 

Nu -g* - continuous. 

Proof: Let �B�ã���—�\
�Û �7 ���—�]

�Û be Nu-g - continuous. Let �à be Nu-closed  set in ���—��
�Û, then �B�?�5�:�à�; is g- 

closed in ���—�\
�Û. Since X is neutrosophic - T*1/2, �B�?�5�:�à�;is Nu - g* - closed in ���—�\

�Û. Hence  �B is Nu-g* - 
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continuous. 

Theorem:5.7If �B�ã���—�\
�Û �7 ���—�]

�Ûis Nu-g* - continuous and g : ���—��
�Û �7  ���—��

�Û is Nu-continuous then  

gof : ���—�\
�Û  �7 ���—�^

�Û is Nu-g * - continuous. 

Proof: Let �à be Nu-closed  set in ���—��
�Û. Then �C�?�5�:�à�; is closed in ���—��

�Û since �C is Nu-continuous.  

And then �B�?�5�:�C�?�5�:�à�;�;  is Nu -g* - closed in ���—�\
�Û since �B is Nu-g* - continuous.  

Now �:�C�Ü�B�;�?�5�:�à�; = �B�?�5�:�C�?�5�:�à�;�;  is Nu - g* - closed in ���—�\
�Û. Hence �C�Ü�B: ���—�\

�Û  �7  ���—�^
�Û is Nu-g*- 

continuous.  

Theorem:5.8 If �B�ã���—�\
�Û �7 ���—�]

�Ûis Nu-g* - continuous and g :�����—��
�Û �7  ���—��

�Û is Nu -g* - continuous and  

���—��
�Û is neutrosophic �.T*1/2 space. Then gof : ���—�\

�Û �7  ���—��
�Û is Nu-g*- continuous. 

Proof:  Let �à be Nu-closed  set in ���—��
�Û. Then �C�?�5�:�à�; is Nu-g*CS in ���—��

�Û since �C is Nu-g*- 

continuous. Since ���—��
�Û is neutrosophic �.T*1/2, �C�?�5�:�à�;  is Nu -closed in ���—��

�Û. And then �B�?�5�:�C�?�5�:�à�;�;  

is Nu-g*CS in ���—�\
�Û as  �B is Nu-g* - continuous.  Now �:�C�Ü�B�;�?�5�:�à�;  
L �B�?�5�:�C�?�5�:�à�;�;is  Nu-g*CS  

in  ���—�\
�Û.  Hence���C�Ü�B is Nu-g* - continuous. 

Definition: 5.9A map �B�ã���—�\
�Û �7 ���—�]

�Û is said to be neutrosophic g* - open if the image of every 

neutrosophic open set in ���—��
�Û is Nu-g*-open set in ���—��

�Û. 

Definition: 5.10 A map �B�ã���—�\
�Û �7 ���—�]

�Ûis said to be neutrosophic g* - closed if the image of every 

Nu -closed  set in ���—�\
�Û is Nu-g*-closed  set in ���—��

�Û. 

Theorem: 5.11 Every neutrosophic open map is neutrosophic g* - open. 

Proof: Let �B�ã���—�\
�Û �7 ���—�]

�Û be a neutrosophic open map let �ð be an neutrosophic open set in ���—�\
�Û 

then  �B (�ð) is Nu -open in ���—��
�Û since  �B is neutrosophic open map. And therefore �B(�ð) is Nu -g* - 

open in ���—��
�Û. Hence  �B is neutrosophic g* open map. 

Theorem :5.12 If �B�ã���—�\
�Û �7 ���—�]

�Ûis Nu-g*-open map and ���—��
�Û is neutrosophic �.T*1/2, then  �B is a 

Nu -open map.  

Proof : Let �B�ã���—�\
�Û �7 ���—�]

�Ûis neutrosophic g*- open map. Let �ð be neutrosophic open set in ���—�\
�Û.  

Then  �B (�ð) is Nu - g* - open in ���—��
�Û. Since ���—��

�Û is neutrosophic -T*1/2 , �B(�ð) is neutrosophic open set 

in ���—��
�Û. Hence  �B is Nu - open map. 

Theorem:5.13 Every Nu -g* - open map is neutrosophic g - open. 

Proof: Let �B�ã���—�\
�Û �7 ���—�]

�Û be a Nu-g*- open map. Let �ð be neutrosophic open set in ���—�\
�Û. Then  �B 

(�ð) is Nu -g* - open in ���—��
�Û since  �B is Nu-g* - open map. And therefore  �B(�ð) is Nu-g- open  set in 

���—��
�Û. Hence  �B is neutrosophic g - open map. 

Theorem : 5.14If �B�ã���—�\
�Û �7 ���—�]

�Ûis neutrosophic g - open and ���—��
�Û is neutrosophic - *T1/2 space, then  �B 

in Nu -g* - open map. 

Proof: Let �ð be neutrosophic open set in ���—�\
�Û. Then  �B(�ð) is Nu -g - open in ���—��

�Û. Since ���—��
�Û is 

neutrosophic -*T1/2, �B (�ð) is Nu -g* - open in ���—��
�Û. And hence  �B is Nu-g* - open map. 

Theorem : 5.15 Every Nu -closed  map is Nu-g* - closed map. 

Proof: Let �B�ã���—�\
�Û �7 ���—�]

�Û be Nu-closed  map. Let �à be Nu-closed  set in ���—�\
�Û.Then  �B�:�à�; is 

closed in ���—��
�Û. And therefore �B�:�à�; is Nu - g* - closed in ���—��

�Û. And hence �B is Nu-g* - closed map.  

Theorem :5.16 If �B�ã���—�\
�Û �7 ���—�]

�Ûis Nu -g* - closed and ���—��
�Û is neutrosophic -T*1/2. Then �B is Nu-closed  

map. 

Proof:  Let �B�ã���—�\
�Û �7 ���—�]

�Û be  Nu-g* - closed map. Let �à be Nu-closed set in ���—�\
�Û.Then �B
F�s (�à) is 

Nu - g* - closed in ���—��
�Û. Since ���—��

�Û is neutrosophic -T*l/2 , �B(�à) is Nu -closed in ���—��
�Û.  Hence �B is 

neutrosophic closcd map. 

Theorem: 5.17 A map �B�ã���—�\
�Û �7 ���—�]

�Ûis Nu -g* - closed iff  for  each neutrosophic set �í  of ���—��
�Ûand for 
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each neutrosophic open set �ï  such that �B�?�5(�í)�C  �ï  there is a Nu-g*-open set �ð of ���—��
�Û such that 

�í  �C  �ð and �B�?�5(�ð) �C �ï . 

Proof: Suppose �B is Nu-g* - closed map. Let �í  be a neutrosophic set of ���—��
�Û and �ï  be a 

neutrosophic open set of ���—�\
�Û such that �B
F�s(�ï )�C �ï . Then �ð = ���—��

�Û �. �B (�ï �¼) is a Nu-g*-open set in 

���—��
�Û such that �í  �C  �ð and �B
F�s(�ð)�C���ï . 

        Conversely, suppose that  �à  is  a  Nu -closed    set  of  ���—�\
�Û.  Then   �B
F�s (�B(�à�¼))�C  

�à�¼and �à�¼is Nu -open.  By hypothesis, there is a Nu-g*-open set �ð of ���—��
�Û such that �B�:�à�;�Ö�C  �ð 

and �B
F�s(�ð)�C  �à�¼ Therefore �à �C  �B
F�s�:�ð�;
�Ö
. Hence �ð�Ö�C  �B(�à)�C  �B(�B
F�s�:�ð�;�?)�C �ð�Ö which implies 

�B(�à) = �ð�Ö. Since �ð�Öis Nu -g* - closed, �B(�à) is Nu-g*CS and thus �B is a Nu-g*- closed m ap. 

Conclusion  

In this paper, we have defined the neutrosophic g* closed sets and open sets.then discussed about 
neutrosophic g* continuity  Then,we have presented some properties of these operations. We have 

also investigated neutrosophic topological structures of neutrosophic sets. Hence, we hope that the 

findings in this paper will help researchers enhance and promote the further study on n eutrosophic 

topology.  
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1. Introduction  

Neutrosophic system plays important role in the  fields of Information Systems, Computer 

Science, Artificial Intelligence, Applied Mathematics, Mechanics, decision making,  Medicine, 

Management Science, and Electrical & Electronic , etc,. Topology is a classical subject, as a 

generalization topological spaces many type of topological spaces introduced over the year. T Truth, 

F -Falsehood, I- Indeterminacy are three component of Neutrosophic sets. Neutrosophic topological 

spaces(N-T-S) introduced by Salama [22,23]etal., R.Dhavaseelan[10], Saied Jafari are introduced 

Neutrosophic generalized closed sets. Neutrosophic b closed sets are introduced by 

C.Maheswari[17] et al.Aim of this paper is we introduce and study about Neutrosophic b  

generalized closed sets and Neutrosophic b generalized continuity in Neutrosophic topological 

spaces and its properties and Characterization are discussed details. 

2. Preliminaries  

In this section, we recall needed basic definition and operation of Neutrosophic sets and its 

fundamental Results 

Definition 2.1 [ 13]  Let 	R be a non-empty fixed set. A Neutrosophic set �ä�s
�Û  is a object having the 

form  

�ä�s
�Û 
L �<
O�T�á�J�ä�s

�Û�:�š�;�á�P�ä�s
�Û�:�š�;�á�@�ä�s

�Û�:�š�; 
P�ã�T�Ð	R�=�á 

�J�ä�-�Û�:�š�;-represents the degree of membership function 

�P�ä�-�Û�:�š�;-represents degree indeterminacy and then 

�@�ä�-�Û�:�š�;-represents the degree of non-membership function  
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Definition 2.2 [ 13].Neutrosophic set �ä�s
�Û��
L �<
O���T�á�J�ä�s

�Û�:�š�;�á�P�ä�s
�Û�:�š�;�á�@�ä�s

�Û�:�š�; 
P�ã�T�Ð	R�=�á on 	R and  �Ê�š�Ð	R 

then complement of �ä�s
�Û is �ä�5

�Û�G��
L �<
O���T�á�@�ä�-�Û�:�š�;�á�s
F�P�ä�-�Û�:�š�;�á�J�ä�-�Û�:�š�; 
P�ã�T�Ð	R�= 

Definition 2.3 [ 13]. Let �ä�s
�Û and �ä�t

�Û are two Neutrosophic sets,���Ê�š�Ð	R 

�ä�s
�Û 
L �<
O���T�á�J�ä�s

�Û�:�š�;�á�P�ä�s
�Û�:�š�;�á�@�ä�s

�Û�:�š�; 
P�ã�T�Ð	R�= 

�ä�t
�Û 
L �<
O���T�á�J�ä�t

�Û�:�š�;�á�P�ä�t
�Û�:�š�;�á�@�ä�t

�Û�:�š�; 
P�ã�T�Ð	R�= 

Then �ä�s
�Û �C �ä�t

�Û �ž �J�ä�s
�Û�:�š�; 
Q�J�ä�t

�Û�:�š�;�á�P�ä�s
�Û�:�š�; 
Q�P�ä�t

�Û�:�š�;�¬���@�ä�s
�Û�:�š�; 
R �@�ä�t

�Û�:�š�;�= 

Definition 2.4 [ 13]. Let 	R be a non-empty set, and Let �ä�s
�Û and �ä�t

�Û be two Neutrosophic sets are 

�ä�s
�Û 
L �<
O���T�á�J�ä�s

�Û�:�š�;�á�P�ä�s
�Û�:�š�;�á�@�ä�s

�Û�:�š�; 
P�ã�T�Ð	R�=, �ä�t
�Û 
L �<
O���T�á�J�ä�t

�Û�:�š�;�á�P�ä�t
�Û�:�š�;�á�@�ä�t

�Û�:�š�; 
P�ã�T�Ð	R�=Then 

1. �ä�s
�Û�ê �ä�t

�Û 
L �<
O���T�á�J�ä�s
�Û�:�š�; �ê �J�ä�t

�Û�:�š�;�á�P�ä�s
�Û�:�š�; �ê �P�ä�t

�Û�:�š�;�á�@�ä�s
�Û�:�š�; �ë �@�ä�t

�Û�:�š�; 
P�ã�T�Ð	R�= 

2. �ä�s
�Û�ë �ä�t

�Û 
L �<
O���T�á�J�ä�s
�Û�:�š�; �ë �J�ä�t

�Û�:�š�;�á�P�ä�s
�Û�:�š�; �ë �P�ä�t

�Û�:�š�;�á�@�ä�s
�Û�:�š�; �ê �@�ä�t

�Û�:�š�; 
P�ã�T�Ð	R�= 

Definition 2.5 [ 23].Let 	R be non-empty set and �R�R be the collection of Neutrosophic subsets of 	R 

satisfying the following properties: 

1.�r�R�á�s�R �Ð�R�R 

2.���5 �ê���6 �Ð�R�R for any ���5�á���6 �Ð�R�R 

3. �ë���g�Ð�R�Rfor every �<���g�ã�‹�Ð�Œ�=�C�R�R 

Then the space �:	R�á�R�R�; is called a Neutrosophic topological space(N-T-S). 

The element of �R�R are called Ne.OS (Neutrosophic open set) 

and its complement is Ne.CS(Neutrosophic closed set) 

Example 2.6.Let 	R ={x} and �Ê�š�Ð	R 

�� �5 
L �Ã�š�á
�:

�5�4
�á

�:

�5�4
�á

�9

�5�4
�Ä,�� �6 
L �Ã�š�á

�9

�5�4
�á

�;

�5�4
�á

�=

�5�4
�Ä 

�� �7 
L �Ã�š�á
�:

�5�4
�á

�;

�5�4
�á

�9

�5�4
�Ä  ,�� �8 
L �Ã�š�á

�9

�5�4
�á

�:

�5�4
�á

�=

�5�4
�Ä 

Then the collection �R�R 
L �<�r�R�á�� �5�á�� �6�á�� �7�á�� �8�á�s�R�= is called a N-T-S on 	R. 

Definition 2.7 .Let �:	R�á�R�R�;be a N-T-S and �ä�s
�Û 
L �<
O���T�á�J�ä�s

�Û�:�š�;�á�P�ä�s
�Û�:�š�;�á�@�ä�s

�Û�:�š�; 
P�ã�T�Ð	R�= be a 

Neutrosophic set in 	R. Then �ä�s
�Û is said to be 

1. Neutrosophic b closed set [17] (Ne.bCS)  if Ne.cl(Ne.int( �ä�s
�Û))�êNe.int( Ne.cl(�ä�s

�Û))�C�ä�5
�Û, 

2. Neutrosophic �=-closed set [7] (Ne.���=CS) if Ne.cl(Ne.int( Ne.cl(�ä�s
�Û)))�C�ä�5

�Û, 

3. Neutrosophic pre-closed set [25] (Ne.Pre-CS) if Ne.cl(Ne.int( �ä�s
�Û))�C�ä�5

�Û, 

4. Neutrosophic regular closed set [7] (Ne.RCS) if Ne.cl(Ne.int( �ä�s
�Û)) = �ä�s

�Û, 

5. Neutrosophic semi closed set [7] (Ne.SCS) if Ne.int(Ne.cl(�ä�s
�Û))�C�ä�5

�Û, 

6. Neutrosophic generalized closed set [10] (Ne.GCS) if Ne.cl(�ä�s
�Û)�CH whenever �ä�s

�Û �CH and H  

 

 

    is aNe.OS, 
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7. Neutrosophic generalized pre closed set [17] (Ne.GPCS in short) if Ne.Pcl(�ä�s
�Û) �C H whenever  

   �ä�s
�Û �C H and H is aNe.OS, 

8. Neutrosophic �= generalized closed set [15] (Ne.���=GCS in short) if Neu �=-cl(�ä�s
�Û)�CH whenever �ä�s

�Û 

  �CH and H  is a Ne.OS, 

9. Neutrosophic generalized semi closed set [24](Ne.GSCS in short) if Ne.Scl(�ä�s
�Û)�CH whenever  

  �ä�s
�Û �CH and H is a Ne.OS. 

10. Neutrosophic generalized �= closed set [11] (Ne.��G���= CS in short) if Neu �=-cl(�ä�s
�Û)�CH whenever        

   �ä�s
�Û �CH and H is aNe.���=OS. 

11. Neutrosophic semi generalized closed set [24](Ne.SGCS in short) if Ne.Scl(�ä�s
�Û)�CH whenever  

  �ä�s
�Û �CH and H is a Ne.SOS. 

Definition 2.8.[9 ]���:	R�á�R�R�;be a N-T-S and �ä�s
�Û 
L �<
O�T�á�J�ä�s

�Û�:�š�;�á�P�ä�s
�Û�:�š�;�á�@�ä�s

�Û�:�š�; 
P�ã�T�Ð	R�= be a 

Neutrosophic set in 	R.Then  

Neutrosophic closure of �ä�s
�Û is Ne.Cl(�ä�s

�Û)=�ê{H:H is a Ne.CS in 	R and �ä�s
�Û �CH}  

Neutrosophic interior of �ä�s
�Û is Ne.Int( �ä�s

�Û)=�ë{M:M is a Ne.OS in 	R and M �C�ä�5
�Û}. 

Definition 2.9. Let �:	R�á�R�R�;be a N-T-S and �ä�s
�Û 
L �<
O�T�á�J�ä�s

�Û�:�š�;�á�P�ä�s
�Û�:�š�;�á�@�ä�s

�Û�:�š�; 
P�ã�T�Ð�: �= be a 

Neutrosophic set in 	R. Then the Neutrosophic b closure of �ä�s
�Û( Ne.bcl(�ä�s

�Û)in short) and  

Neutrosophic b interior of �ä�s
�Û (Ne.bint( �ä�s

�Û) in short) are defined as  

Ne.bint( �ä�s
�Û)=���ë{ G/G is a Ne.bOS in 	R and G�C�ä�5

�Û},  

Ne.bcl(�ä�s
�Û)=���ê{ K/K is a Ne.bCS in 	R and �ä�s

�Û �CK }. 

Proposition 2.10. Let �:	R�á�è���; be any N-T-S. Let �ä�s
�Û and �ä�t

�Û be any two Neutrosophic sets in 

�:	R�á�R�R�;�äThen the Neutrosophic generalized b closure operator satisfy the following properties.  

1. Ne.bcl(0N)=0N and Ne.bcl(1N) = 1N, 

2. �ä�s
�Û �CNe.bcl(�ä�s

�Û), 

3. Ne.bint( �ä�s
�Û)�C�ä�5

�Û, 

4. If �ä�s
�Û is a Ne.bCS then �ä�s

�Û=Ne.bcl(Ne.bcl(�ä�s
�Û)), 

5. �ä�s
�Û �C �ä�t

�Û �œNe.bcl(�ä�s
�Û)���CNe.bcl(�ä�t

�Û), 

6. �ä�s
�Û �C �ä�t

�Û �œNe.bint( �ä�s
�Û)�CNe.bint( �ä�t

�Û). 

NEUTROSOPHIC b GENERALIZED CLOSED SETS  

In this part we introduce neutrosophicb bG closed sets its properties are discussed. 

Definition 3.1. 

A Ne. set �ä�5
�Û in an NSTS �:	R�á�è���;is called Neutrosophic  b generalized CS (briefly Ne.(bG)CS) iff 

Ne.bCl(�ä�5
�Û)�C�ä�6

�Û, whenever �ä�5
�Û�C�ä�6

�Û and �ä�6
�Û is Ne. (b)OS in 	R. 

Example 3.2. 

Let 	R= {�F�s, �F�t}, �è��= {0, �ä�5
�Û, 1}, is a N.T.on 	R where �ä�5

�Û
L �Ã�š�á�@
�6

�5�4
�á

�9

�5�4
�á

�<

�5�4
�A�á�@

�7

�5�4
�á

�9

�5�4
�á

�;

�5�4
�A�Ä.  

Then the Neutrosophic set �ä�6
�Û
L �Ã�š�á�@

�;

�5�4
�á

�9

�5�4
�á

�7

�5�4
�A�á�@

�:

�5�4
�á

�9

�5�4
�á

�8

�5�4
�A�Äis a Ne.bGCS in��	R. 

Remark 3.3. 

A Ne. set �ä�5
�Û  in a NSTS �:	R�á�è�� �;is called Ne.(b)generalized open (briefly Ne.(bG)OS) if its 

compliment �ä�5
�Û�Öis Ne.(bG)CS. 

Theorem 3.4. 
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Every Ne.-CS in �:	R�á�è���;is Ne.(bG)CS. 

Proof.  

Let �ä�5
�Ûbe a Ne.CS in NSTS 	R. Let �ä�5

�Û�C�ä�6
�Û, where �ä�6

�Û is Ne.(b)OS in 	R. Since �ä�5
�Û is Ne.CS it is 

Ne.(b)CS and so NeuCl(�ä�5
�Û) =Ne.bCl(�ä�5

�Û)=�ä�5
�Û�C�ä�6

�Û.Thus Ne.bCl(�ä�5
�Û)�C�ä�6

�Û. Hence �ä�5
�Û is Ne.(bG)CS. 

Example 3.5  

Let 	R= {�F�s, �F�t}, �è��= {0, �ä�5
�Û, 1}, is a N.T.on 	R where�ä�5

�Û
L �Ã�š�á�@
�7

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�á�@

�6

�5�4
�á

�9

�5�4
�á

�;

�5�4
�A�Ä. Then the 

Neutrosophic set �ä�6
�Û
L �Ã�š�á�@

�9

�5�4
�á

�9

�5�4
�á

�8

�5�4
�A�á�@

�:

�5�4
�á

�9

�5�4
�á

�7

�5�4
�A�Ä is a Ne.bGCS but not a Ne.CS in 	R 

Theorem 3.6. 

Every Ne.(b)CS in �:	R�á�è���;is Ne.(bG)CS. 

Proof.  

Let �ä�5
�Ûbe a Ne.(b)CS in NSTS 	R. Let �ä�5

�Û�C�ä�6
�Û. where �ä�6

�Ûis Ne.(b)OS in 	R. Since �ä�5
�Ûis Ne.(b)CS , 

Ne.bCl(�ä�5
�Û) =�ä�5

�Û�C�ä�6
�Û. Thus Ne.bCl(�ä�5

�Û)�C�ä�6
�Û.Hence �ä�5

�Ûis Ne.(bG)CS. 

Example 3.7. Let 	R= {�F�s, �F�t}, �è��= {0, �ä�5
�Û, 1}, is a N.T.on 	R  

where �ä�5
�Û
L �Ã�š�á�@

�:

�5�4
�á

�9

�5�4
�á

�8

�5�4
�A�á�@

�<

�5�4
�á

�9

�5�4
�á

�6

�5�4
�A�Ä.Then the Neutrosophic set �ä�6

�Û
L �Ã�š�á�@
�<

�5�4
�á

�9

�5�4
�á

�6

�5�4
�A�á�@

�=

�5�4
�á

�9

�5�4
�á

�5

�5�4
�A�Äis a 

Ne.bGCS but not a Ne.bCS in 	R. 

Remark 3.8. 

(i).Every Ne. (bG)CS is Ne.(Gb)CS. 

(ii). Every Ne.(sG)CS is Ne.(bG)CS. 

�û�’�’�’�ü�1���Ÿ�Ž�›�¢�1���Ž�ï�û�	�…�ü�����1�’�œ�1���Ž�ï�û�‹�	�ü�����ï 

Example 3.9. 

Let 	R= {�F�s, �F�t}, �è��= {0, �ä�5
�Û, 1}, is a N.T.on 	R 

where �ä�5
�Û�á
L �Ã�š�á�@

�7

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�á�@

�:

�5�4
�á

�9

�5�4
�á

�6

�5�4
�A�Ä.Then the Neutrosophic set �ä�6

�Û
L �Ã�š�á�@
�9

�5�4
�á

�9

�5�4
�á

�8

�5�4
�A�á�@

�:

�5�4
�á

�9

�5�4
�á

�7

�5�4
�A�Ä 

is a Ne.GbCS but not Ne.(bG)CS in 	R 

Example 3.10. 

Let 	R= {�F�s, �F�t}, �è��= {0, �ä�5
�Û, 1}, is a N.T.on 	R where �ä�5

�Û
L �Ã�š�á�@
�6

�5�4
�á

�9

�5�4
�á

�<

�5�4
�A�á�@

�7

�5�4
�á

�9

�5�4
�á

�;

�5�4
�A�Ä.  

Then the Neutrosophic set �ä�6
�Û
L �Ã�š�á�@

�7

�5�4
�á

�9

�5�4
�á

�;

�5�4
�A�á�@

�8

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�Äis a Ne.bGCS in��	R is not Ne.(sG)-CS 

Diagram:1  
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Theorem 3.11. 

A Ne. set �ä�5
�Û of a NSTS �:	R�á�è���;is called Ne.(bG)OSiff �ä�6

�Û�CNe.bint ( �ä�5
�Û), whenever �ä�6

�Û is Ne.(b)CS and 

�ä�6
�Û�C�ä�5

�Û. 

Proof . 

Suppose �ä�5
�Ûis Ne.(bG)OS in 	R. Then �ä�s

�Û�?is Ne.(bG)CS in 	R.Let �ä�6
�Û be a Ne.(b)CS in 	R such that 

�ä�6
�Û�C�ä�5

�Û. Then �ä�s
�Û�?�C�ä�t

�Û�?,�ä�t
�Û�?is Ne.(b)OS in 	R. Since �ä�s

�Û�?is Ne.(bG)CS, Ne.bCl(�ä�s
�Û�?) �C�ä�t

�Û�?,which implies 

�:���‡�ä�„�Ž�•�–�:�ä�5
�Û�;�;�¼�C�ä�t

�Û�?. Thus �ä�6
�Û�CNe.blnt( �ä�5

�Û). 

Conversely, assume that �ä�6
�Û�CNe.bint ( �ä�5

�Û), whenever �ä�6
�Û�C�ä�5

�Ûand �ä�6
�ÛisNe.(b)CS in 	R. Then 

�:���‡�ä�„�Ž�•�–�:�ä�5
�Û�;�;�¼�C�ä�t

�Û�?�C�ä�7
�Û, where �ä�7

�Û is Ne.(b)OS in 	R. Hence Ne.bCl(�ä�s
�Û�?)�C�ä�7

�Û, which implies �ä�5
�Û�Öis 

Ne.(bG)CS.Therefore �ä�5
�Ûis Ne.(bG)OS. 

Theorem 3.12. 

If �ä�5
�Û is Ne.(bG)CS in �:	R�á�è�� �; and �ä�5

�Û�C�ä�6
�Û�CNe.bCl(�ä�5

�Û), then �ä�6
�Û is Ne.(bG)CS in �:	R�á�è���;. 

Proof.  

Let�ä�7
�Û be Ne.(b)-OS in 	Rsuch that �ä�6

�Û�C�ä�7
�Û., then �ä�5

�Û�C�ä�7
�Û. Since �ä�5

�Ûis a Ne.(bG)CS in 	R, it follows that 

Ne.bCl(�ä�5
�Û)�C�ä�7

�Û. Now �ä�6
�Û�CNe.bCl(�ä�5

�Û) implies Ne.bCl(�ä�6
�Û) �CNe.bCl(Ne.bCl(�ä�5

�Û)) = Ne.bCl(�ä�5
�Û). Thus 

Ne.bCl(�ä�6
�Û)�C�ä�7

�Û. Hence �ä�6
�Ûis Ne.(bG)CS in 	R. 

Theorem 3.13. 

If �ä�5
�Û is Ne.(bG)OS in �:	R�á�è���;and Ne.blnt( �ä�5

�Û) �C�ä�6
�Û�C�ä�5

�Ûthen �ä�6
�Û is Ne.(bG)-OS in �:	R�á�è���;. 

Proof.  

 Let  �ä�5
�Û be Ne.(bG)OS and �ä�6

�Ûbe any Ne. set in 	Rsuch that Ne.blnt( �ä�5
�Û)�C�ä�6

�Û�C�ä�5
�Û. Then �ä�s

�Û�?is 

Ne.(bG)CS and �ä�s
�Û�?�C�ä�t

�Û�?�CNe.bCl(�ä�s
�Û�?). Then �ä�t

�Û�?is Ne.(bG)CS.Hence �ä�6
�Ûis Ne.(bG)OS of 	R. 

Theorem 3.14. 

Finite intersection of Ne.(bG)CSs is a Ne.(bG)CS. 

Proof . 

Let�ä�5
�Ûand �ä�6

�Ûbe Ne.(bG)CSs in 	R. Let 	C�C�ä�5
�Û�ê�ä�6

�Û, where 	Cis  Ne.(b)CS in 	R. Then 	C�C�ä�5
�Ûand 

	C�C�ä�6
�Û.Since �ä�5

�Ûand �ä�6
�Ûare Ne.(bG)CSs, 	C�C�ä�5

�Û= Ne.blnt( �ä�5
�Û) and 	C�C�ä�6

�Û= Ne.bInt( �ä�6
�Û), which implies 

	C�C(Ne.blnt( �ä�5
�Û)�ê(Ne.blnt( �ä�6

�Û)). Hence 	C�CNe.bInt( �ä�5
�Û�ê�ä�6

�Û). Therefore �ä�5
�Û�ê�ä�6

�ÛNe.(bG)CS in 	R. 

Theorem 3.15. 

A finite union of Ne.(bG)OS is a Ne.(bG)OS. 

Proof.  
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Let �ä�5
�Ûand �ä�6

�Ûbe Ne.(bG)OS in 	R. Let �ä�5
�Û�ë�ä�6

�Û�C��	C, where 	Cis Ne.(b)OS in 	R. Then �ä�5
�Û�C��	Cor 

�ä�6
�Û�C��	C.Since �ä�5

�Ûand �ä�6
�Ûare Ne.(bG)OS,Ne.bCl(�ä�5

�Û)=�ä�5
�Û�C��	C or Ne.bCl(�ä�6

�Û)=�ä�6
�Û�C��	C, which implies 

Ne.bCl(�ä�5
�Û)�ëNe.bCl(�ä�6

�Û)�C��	C. Hence Ne.bCl(�ä�5
�Û�ë�ä�6

�Û)�C��	C. Therefore �ä�5
�Û�ë�ä�6

�ÛNe.(bG)OS in 	R. 

However, union of two Ne.(bG)CSs need not be a Ne.(bG)CSas shown in the following example.  

Example 3.16. 

Let 	R= {�F�s, �F�t}, �è��= {0, �ä�5
�Û, 1}, is a N.T.on 	R  

Where �ä�s
�Û 
L �Ã�š�á�@

�x

�s�r
�á

�w

�s�r
�á

�v

�s�r
�A�á�@

�z

�s�r
�á

�w

�s�r
�á

�t

�s�r
�A�Ä. 

Then Neutrosophic set �ä�s
�Û 
L �Ã�š�á�@

�s

�s�r
�á

�w

�s�r
�á

�{

�s�r
�A�á�@

�z

�s�r
�á

�w

�s�r
�á

�t

�s�r
�A�Ä, 

�ä�t
�Û 
L �Ã�š�á�@

�x

�s�r
�á

�w

�s�r
�á

�v

�s�r
�A�á�@

�y

�s�r
�á

�w

�s�r
�á

�u

�s�r
�A�Äis a are Ne.bGCSs but �ä�s

�Û�ë �ä�t
�Û is not a Ne.bGCS in 	R,  

Theorem 3.17. 

If �ä�5
�Û is Ne.(b)OS in �:	R�á�è�� �; and Ne.(bG)CS, then �ä�5

�Û is Ne.(b)CS in �:	R�á�è���; . 

Proof.  

Let �ä�5
�Ûbe Ne.(b)OS and Ne.(bG)CS in 	R. For �ä�5

�Û�C�ä�5
�Û, by definition Ne.bCl(�ä�5

�Û)�C�ä�5
�Û.  

But �ä�5
�Û�CNe.bCl(�ä�5

�Û),which implies �ä�5
�Û=Ne.bCl(�ä�5

�Û).Hence �ä�5
�Ûis Ne.(b)CS in 	R. 

Definition 3.18. 

A NSTS �:	R�á�è���; is called a Neutrosophic  bT1/2 space (in short Ne.(b)T*1/2 space) if every Ne.(bG)CS in 

	R is Ne.-CS. 

Definition 3.19. 

A NSTS �:	R�á�è���;is called a Neutrosophic  bT1/2 space (in short Ne.T1/2space ) if every Ne.(bG)CS in 	R 

is Ne.(b)CS. 

Theorem 3.20. 

A NSTS �:	R�á�è���;is Ne.(b)T1/2 space iff  every Ne. set in �:	R�á�è���;is both Ne.(b)OS and Ne.(bG)OS. 

Proof.  

Let 	Rbe Ne.(b)T1/2space and let �ä�5
�Ûbe Ne.(bG)OS in 	R. Then �ä�s

�Û�?is Ne.(bG)CS 	R. By definition 

allNe.(bG)CS in 	Ris Ne.(b)CS, so �ä�s
�Û�?is Ne.(b)CS and hence �ä�5

�Ûis Ne.(b)OS in 	R.  

Conversely, let�ä�5
�Ûbe Ne.(bG)CS. Then �ä�s

�Û�?is Ne.(bG)OS which implies �ä�s
�Û�?isNe.(b)OS. Hence �ä�5

�Ûis 

Ne.(b)CS. Every Ne.(bG)CS in 	Ris Ne.(b)CS.Therefore 	Ris Ne.(b)T1/2 space. 

Theorem 3.21. 

A NSTS �:	R�á�è���;is Ne.(b)T1/2 space iff  every Ne. set in �:	R�á�è���;is both Ne.OS and Ne.(bG)OS. 

Remark 3.22.  

A NSTS �:	R�á�è���;  is 

(i) Ne.(b)T1/2space if every Ne.(bG)OS in 	R is Ne.(b)OS. 

(ii) Ne.(b)T*1/2space if �ÊNe.(Gb)OS in 	R is Ne-open. 

Remark 3.23.  

In a NSTS (�:	R�á�è���; 

(i) Every Ne.Tl/2 space is Ne.(b)Tl/2 

(ii) Every Ne.(b)Tl/2  space  is Ne.(Gb)Tl/2 

(iii) Every Ne.(b)T1/2  space  is Ne.(Gb)T1/2 
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4. Ne.(bG)-Continuous  and Ne.(Gb) -closed mappings  

In this section, Neutrosophic  bg-CTS maps, Neutrosophic bg-irresolute maps, and Neutrosophic bg - 

homeomorphism  in Neutrosophic  topological spaces are introduced and  studied. 

Definition 4.1. 

A mapping �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;  is said to be Neutrosophic  b generalized Continuous 

(Ne.(bG)-CTS), if �÷�?�5�:�ä�5
�Û�; is Ne.(bG)CS in 	R, for every Neutrosophic -CS �ä�5

�Û in 	S. 

Theorem 4.2. 

�÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;isNe.(bG)-CTS iff the inverse image of each NSOS in 	S is Ne.(bG)OS in 	R. 

Proof.  

Let �ä�6
�Ûbe a Ne.(bG)OS in 	S. Then �ä�t

�Û�?is Ne.(bG)CS in 	S. Since �Á is Ne.(bG)-CTS �÷
F�s( �ä�t
�Û�?) = 

�:�÷�?�5�:�ä�6
�Û�;���;�Öis Ne.(bG)CS in 	R.Thus �÷
F�s(�ä�6

�Û) is Ne.(bG)OS in 	R. 

Converse, is obvious. 

Theorem 4.3. 

Every Ne.-CTS map is Ne.(bG)-CTS. 

Proof.  

Let �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �; be Ne.-CTS function. Let �ä�5
�Û be a Ne. OS in 	S. Since �Á is Ne.-CTS, �÷
F�s Ne. 

OS in	R. Mean while  each Ne.OS is Ne.(bG)OS, �÷
F�s is Ne.(bG)OS in 	R.Therefore �Á is Ne.(bG)-CTS. 

Example 4.4. 

Let 	R= {�F�s, �F�t}=��	S, �è��= {0, �ä�5
�Û, 1}, is a N.T.on 	R �è�� = {0, �ä�6

�Û, 1} on 	S,then Then the Neutrosophic sets 

�ä�5
�Û
L �Ã�š�á�@

�6

�5�4
�á

�9

�5�4
�á

�<

�5�4
�A�á�@

�7

�5�4
�á

�9

�5�4
�á

�;

�5�4
�A�Ä.  

�ä�6
�Û
L �Ã�š�á�@

�;

�5�4
�á

�9

�5�4
�á

�7

�5�4
�A�á�@

�:

�5�4
�á

�9

�5�4
�á

�8

�5�4
�A�Äis a Ne.bGCS in��	R. 

Identity mapping �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �; �Á is Ne.(Gb)-CTS but not Ne.-CTS 

Definition 4.5 

A mapping �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;  is said to be Neutrosophic  b-generalized irresolute (briefly 

Ne.(bG)-irresolute), if �÷
F�s(�ä�5
�Û) is Ne.(bG)CS set in 	R, for each Ne.(bG) CS �ä�5

�Û in 	S. 

Theorem 4.6. 

Every Ne.(bG)-irresolute map is Ne.(bG)-CTS. 

Proof.  

Let �÷�ã	R�7 	S be Ne.(bG)-irresolute and let �ä�5
�Ûbe Ne.-CS in 	S. Since every Ne.-CS is A lso 

Ne.(bG)CS, �ä�5
�Û is Ne.(bG)CS in 	S. Since �÷�ã	R�7 	S is Ne.(bG)-irresolute, �÷
F�s(�ä�5

�Û) is Ne.(bG)CS. 

Thus inverse image of every Ne.CS in 	S is Ne.(bG)CS in 	R. Therefore the function �÷�ã	R�7 	S is 

Ne.(bG)-CTS. The converse is not true. 

Example 4.7. 

Let 	R= {�F�s, �F�t}=��	S, �è��= {0, �ä�5
�Û, 1}, is a N.T.on 	R �è�� = {0, �ä�6

�Û, 1} on 	S,then  

Then the Neutrosophic sets 

�ä�5
�Û
L �Ã�š�á�@

�8

�5�4
�á

�9

�5�4
�á

�;

�5�4
�A�á�@

�9

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�Ä, and�ä�6

�Û
L �Ã�š�á�@
�<

�5�4
�á

�9

�5�4
�á

�7

�5�4
�A�á�@

�8

�5�4
�á

�:

�5�4
�á

�;

�5�4
�A�Ä �ä 

Then Identity mapping �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;  

We have �ä�7
�Û
L �Ã�š�á�@

�6

�5�4
�á

�9

�5�4
�á

�=

�5�4
�A�á�@

�:

�5�4
�á

�9

�5�4
�á

�9

�5�4
�A�Ä is a Ne.(bG)-CTS  maps but not Ne.(bG)-irresolute  maps. 

Theorem 4.8. 
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Every Ne.(bG)- CTS map is Ne.(Gb) -CTS. 

Proof.  

Clear from the fact that Ne.(bG)CS is Ne.(Gb)CS. 

Theorem 4.9. 

Let �÷�ã	R�7 	S, �Þ�ã	S�7 �=be two mappings. Then 

(i) �Š�Ü�� is Ne.(bG)-CTS, if �Á is Ne.(bG)-CTS and �Š is Ne.-CTS. 

(ii) �Š�Ü�� is Ne.(bG)- irresolute, if �Á and �Š are Ne.(bG)- irresolute. 

(iii) �Š�Ü�� is Ne.(bG)-CTS if �Á is Ne.(bG)-irresolute and �Š is Ne.(bG)-CTS. 

Proof.  

(i)Let �ä�6
�Ûbe Ne.CS in �=. Since �Š:��	S�7 �=is Neutrosophic  CTS, by definition �Þ�?�5(�ä�6

�Û) is Ne.CS  of 	S. 

Now �÷�ã	R�7 	Sis Ne.(bG)-CTS so �÷
F�s(�Þ
F�s(�ä�6
�Û)) =�:�C�Ü���;�?�5(�ä�6

�Û) is Ne.(bG)CS in 	R. Hence �Š�Ü��: 	R�7 �=is 

Ne.(bG)-CTS. 

(ii) Let �Š:	S�7 �=be Ne.(bG)-irresolute and let �ä�6
�Ûbe Ne.(bG)CS subset in �=. Since �Šis 

Ne.(bG)-irresolute by definition , �Þ
F�s(�ä�6
�Û) is Ne.(bG)CS in 	S. Also �÷�ã	R�7 	Sis Ne.(bG)-irresolute, so 

�÷
F�s(�Þ
F�s(�ä�6
�Û)) =�:�C�Ü���;
F�s(�ä�6

�Û) is Ne.(bG)CS. Thus �C�Ü��:	R�7 �=is Ne.(bG)-irresolute.  

(iii) Let �ä�6
�Ûbe Ne.(b)-CS in �=. Since �Š:	S�7 �=is Ne.(bG)-CTS, �Þ
F�s(�ä�6

�Û) is Ne.(bG)CS in 	S. Also �÷�ã	R�7

	Sis Ne.(bG)-irresolute, so every Ne.(bG)CS in 	S is Ne.(bG)CS in 	R. Hence �÷
F�s�Þ
F�s(�ä�6
�Û)) = �:�C�Ü

���;�?�5(H) is Ne.(bG)CS in 	R. Thus �C�Ü��: 	R�7 �= is Ne.(bG)-irresolute. 

Theorem 4.11. 

If �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �; is Ne.(b)*-CTS and �Š :(��	S, �è�� )�7 ��(�=, �è�� ) is Ne.(bG)-CTS 

then �C�Ü��: �:	R�á�è���; �7 (�=, �è�� )is Ne.(bG)CTS if 	S is Ne.(b)T1/2-space. 

Proof.  

Suppose �ä�5
�Ûis Ne.(b)-CS subset of �=. Since �Š:	S�7 �= is Ne.(bG)CTS �Þ
F�s�:�ä

�t
�Û) is Ne.(bG)CS subset of 

	S. Now since 	S is Ne.(b)T1/2-space, �Þ
F�s(�ä�6
�Û) is Ne.(b)-CS subset of 	S. Also since �÷�ã	R�7 	S is 

Ne.(b)*-CTS ��
F�s(�Þ
F�s(�ä�6
�Û)) =�:�C�Ü���;
F�s(�ä�6

�Û�; is Ne.(b)-CS. Thus �C�Ü�� : 	R�7 �= is Ne.(bG)-CTS. 

Theorem 4.12. 

Let �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;be Ne.(bG)-CTS. Then �Á is Ne.(b)-CTS if 	R is Ne.(b)T1/2space. 

Proof.   

Let �ä�6
�Û be Ne.-CS in 	S. Since �÷�ã	R�7 	Sis Ne.(bG)CTS, ��
F�s�:�ä�t

�Û) is Ne.(bG)CS subset in 	R. Since 	R is 

Ne.(b)T1/2 space, by hypothesis every Ne.(bG)CS is Ne.(b)-CS . Hence ��
F�s�:�ä�s
�Û) is Ne.(b)CS subset in 

	R. Therefore �÷�ã	R�7 	S is Ne.(b)-CTS. 

Theorem 4.13. 

Let �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �; be onto Ne.(bG)-irresolute and Ne. b*CS. If 	R is Ne.(b)T1/2-space, then 

(	S�á�è�� ) is Ne.(b)T1/2-space. 

Proof.  

 Let �ä�5
�Û be a Ne.(bG)CS in 	S. Since �÷�ã	R�7 	Sis Ne.(bG)irresolute,��
F�s(�ä�5

�Û) is Ne.(bG)CS in 	R. As 	R 

is Ne.(b)T1/2-space, ��
F�s(�ä�5
�Û) is Ne.(b)CS in 	R. Also �÷�ã	R�7 	S is Ne. b*CS, �Á(��
F�s(�ä�5

�Û)) is Ne.(b)CS  in 

	S. Since �÷�ã	R�7 	Sis onto, �Á(�÷
F�s(�ä�5
�Û)) =�ä�5

�Û. Thus �ä�5
�Ûis Ne.(b)CS in 	S. Hence�:	S�á�è�� �;is also 

Ne.(b)T1/2-space. 

Theorem 4.14. 

Let �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �; be Ne.(bG)-CTS and �Š :�:	S�á�è�� �; �7 (�=,�è�� ) be Ne.g-CTS. Then �C�Ü�� is 

Ne.(bG)- CTS if 	S is Ne.T1/2 space. 

Proof.  
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Let �ä�5
�Û be Ne.-CS in �=. Since �Š is Ne.g-CTS, �Þ
F�s(�ä�5

�Û) is Ne.g-CS in 	S. But 	Sis Ne.T1/2 space and so 

�Þ
F�s(�ä�5
�Û) is Ne.-CS in 	S. Since �Á is Ne.(bG)-CTS ��
F�s(�Þ
F�s(�ä�5

�Û)) = �:�C�Ü���;
F�s�:�ä
�s
�Û) is Ne.(bG)CS in 	R. Hence 

�C�Ü�� Ne.(bG)-CTS. 

Theorem 4.15. 

If the bijective map �÷�ã�:	R�á�è�� �; �7 �:	S�á�è�� �; is Ne.(b)*-open and Ne.(b)-irresolute , then �÷�ã�:	R�á�è���; �7

�:	S�á�è�� �; is Ne.(bG)-irresolute. 

Proof.  

Let �ä�5
�Û be a Ne.(bG)CS in 	S and let �÷
F�s(�ä�5

�Û) �C�ä�6
�Ûwhere �ä�6

�Ûis a Ne.(b)OS in 	R. Clearly, �ä�5
�Û�C�Á(�ä�6

�Û). 

Since �÷�ã	R�7 	Sis Ne.(b)*-open map, �Á(�ä�6
�Û) is Ne.(b)-open in 	S and �ä�5

�Û is Ne.(bG)CS in 	S.Then 

Ne.bCl(�ä�5
�Û)�C�Á(�ä�6

�Û), and thus ��
F�s(Ne.bCl(�ä�5
�Û))�C�ä�6

�Û. Also �÷�ã	R�7 	S irresolute and Ne.bCl(�ä�5
�Û) is a 

Ne.(b)-CS in 	S, then ��
F�s(Ne.bCl(�ä�5
�Û)) is Ne.(b)CS in 	R. Thus Ne.bCl(��
F�s�:�ä

�s
�Û))�CNe.bCl(��
F�sNe. 

bCl(�ä�5
�Û)))�C�ä�6

�Û. So ��
F�s(�ä�5
�Û) is Ne.(bG)CS in 	R. Hence �÷�ã	R�7 	Sis Ne.(bG)-irresolute map.  

Definition 4.16. 

A mapping �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;is said to be Neutrosophic bg-open (briefly Ne.(bG)OS) if the image 

of every Ne.-OS in 	R, is Ne.(bG)OS in 	S. 

Definition 4.17. 

A mapping �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;is said to be Neutrosophic bg-CS (briefly Ne.(bG)CS) if the image of 

every Ne.CS  in 	R is Ne.(bG)CS in 	S. 

Definition 4.18. 

A mapping �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �; is said to be Neutrosophic  bg*-open (briefly Ne.(bG)*-OS) if the 

image of every Ne.(bG)OS in 	R is Ne.(bG)OS in��	S. 

Definition 4.19. 

A mapping �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;is said to be Neutrosophic bg-CS (briefly Ne.(bG)*-CS) if the image 

of every Ne.(bG)CS in 	R is Ne.(bG)CS in 	S. 

Remark 4.20. 

(i)Every Ne.(bG)*-CS mapping is Ne.(bG)CS. 

(ii)Every Ne.(bG)*-CS mapping is Ne.(Gb)* -CS. 

Theorem 4.23. 

If �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;) is Ne.CS and �Š�1�ñ�:	S�á�è�� �; �7 (�=,�è�� ) is Ne.(bG)CS, then �C�Ü�� is Ne.(bG)CS. 

Proof.   

Let �ä�5
�Û be a Ne.CS  in 	R. Then �Á(�ä�5

�Û) is Ne.CSin 	S. Since �Š�1�ñ�:	S�á�è�� �; �7 (�=,�è�� )is Ne.(bG)CS, �Š(�Á(�ä�5
�Û)) = 

(�C�Ü��)(�ä�5
�Û) is Ne.(bG)CS in �=. Therefore �C�Ü�� is  Ne.(bG)CS. 

Theorem 4.24. 

If �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �; is a Ne.(bG)CS map and 	S is Ne.(b)T1/2 space, then �Á is a Ne.-CS. 

Proof.   

Let �ä�5
�Û be a Ne.CS in 	R. Then �Á(�ä�5

�Û) is Ne.(Gb)-CS in 	S,since �Á is  Ne.(Gb)CS. Again since 	S is 

Ne.(b)T1/2space, �Á(�ä�5
�Û) is Ne.-CS in 	S. Hence �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;is a �Á-CS. 

Theorem 4.25. 

If �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �; is a Ne.(bG)CS map and 	S is Ne.(b)T1/2 space, then �Á is a Ne.(b)-CS map. 

Theorem 4.26. 

A mapping �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �; is Ne.(bG)CS iff for each Ne. set �ä�5
�Û in 	S and Ne.OS �ä�6

�Û such that 

�÷
F�s(�ä�5
�Û) �C�ä�6

�Û, there is a Ne.(bG)OS�ä�7
�Û of 	S such that �ä�5

�Û�C�ä�7
�Û and ��
F�s(�ä�7

�Û)�C�ä�6
�Û. 

Proof.  
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Suppose �Á is  Ne.(bG)CS map. Let �ä�5
�Û be a Ne. set of 	C,and �ä�6

�Ûbe an Ne.OS of 	R, such that 

��
F�s(�ä�5
�Û)�C�ä�6

�Û. Then �ä�7
�Û=�:�ä�6

�Û�Ö�;�Öis a Ne.(bG)OS in 	C such that �ä�5
�Û�C�ä�7

�Ûand �÷
F�s(�ä�7
�Û)�C�ä�6

�Û. 

Conversely, suppose that 	C is a Ne.CS  of 	R. Then �÷
F�s(�:�����:��	C�;�;�¼)�C	C�¼, and 	C�¼, is Ne.OS. By 

hypothesis, there is a Ne.(bG)OS �ä�7
�Û of 	S such that �:�����:��	C�;�;�¼�C�ä�7

�Ûand �÷
F�s( �ä�7
�Û) �C	C�¼. Therefore 

	C�C�@�÷
F�s
k�ä�u
�Û
o�A

�Ö
Hence �ä�7

�Û�Ö�C�Á( �ä�7
�Û)�C�� �@�÷
F�s
k�ä�u

�Û
o�A
�Ö

�C �ä�u
�Û�?, which implies �Á( 	C) = �ä�7

�Û�Ö. Since �ä�7
�Û�Öis 

Ne.(bG)CS, �Á(��	C) is Ne.(bG)CS and thus �Á is a Ne.(bG)CS map. 

Theorem 4.27. 

If �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �; and �Š�1�ñ�:	S�á�è �ê�; �7 (�=,�è �Ü) are Ne.(bG)CS maps and 	S is Ne.(b)T1/2 space, 

then �C�Ü��:	R�7 �= is Ne.(bG)CS. 

Proof.Let �ä�5
�Û be a Ne.-CS in 	R. Since �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;is Ne.(bG)CS, �Á(�ä�5

�Û) is Ne.(bG)CS in 	C. 

Now 	C is Ne.(b)T1/2space, so �Á(�ä�5
�Û) is Ne.-CS in 	C. Also �Š : 	S�7 �= is Ne.(bG)CS, �Š(�Á(�ä�5

�Û)) = �:�C�Ü

��)((�ä�5
�Û) is Ne.(bG)CS in �=. Therefore �C�Ü�� is Ne.(bG)CS. 

Theorem 4.28.If �ä�5
�Û is Ne.(bG)CS in 	R and �÷�ã	R�7 	S is bijective, Ne.(b)-irresolute and Ne.(bG)CS, 

then �Á(�ä�5
�Û) is Ne.(bG)CS in 	S. 

Proof.  

Let �Á(�ä�5
�Û)�C�ä�6

�Û where �ä�6
�Ûis Ne.(b)OS in 	C. Since �Á is Ne.(b)irresolute,�÷
F�s(�ä�6

�Û) is Ne.(b)OS containing 

�ä�5
�Û. Hence Ne.bCl(�ä�5

�Û)�C�÷
F�s(�ä�6
�Û) as �ä�5

�Û is Ne.(bG)CS. Since �Á is  Ne.(bG)CS, �Á(Ne.bCl(�ä�5
�Û)) is 

Ne.(bG)CS contained in the Ne.(b)OS �ä�6
�Û, which implies Ne.bCl(�Á(Ne.bCl(�ä�5

�Û))) �C�ä�6
�Ûand hence 

Ne.bCl(�Á(�ä�5
�Û))�C�ä�6

�Û. So �Á(�ä�5
�Û) is Ne.(bG)CS in 	C. 

Theorem 4.29. 

If �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �; is Ne.(bG)CS and �Š�1�ñ�:	S�á�è �ê�; �7 (�=,�è �Ü)is Ne.(bG)*-CS, then �C�Ü�� is Ne.(bG) 

-CS. 

Proof.Let �ä�5
�Û be Ne.CS in 	R. Then �Á(�ä�5

�Û) is Ne.(bG)CS in 	S.Since �Š�1�ñ�:	S�á�è �ê�; �7 (�=,�è �Ü)is Ne.(bG)*-CS. 

Thus �Š(�Á(�ä�5
�Û)) = (�C�Ü��)(�ä�5

�Û) is Ne.(bG)CS in �=. Therefore �C�Ü�� is Ne.(bG)CS.If �÷�ã�:	R�á�è���; �7

�:	S�á�è�� �;and �Š�1�ñ�:	S�á�è �ê�; �7 (�=,�è �Ü) are Ne.(bG)*CS maps, then �C�Ü��: 	R�7 �= is Ne.(bG)* CS. 

Theorem 4.30. 

Let �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;, �Š�1�ñ�:	S�á�è �ê�; �7 (�=,�è �Ü)be two maps such that �C�Ü��: 	R�7 �= is Ne.(bG)CS. 

(i) If  �Á is Ne.-CTS and surjective, then �Š is Ne.(bG)CS. 

(ii) If �Š is Ne.(bG)-irresolute and injective, then �Á is Ne.(bG)CS. 

Proof.  

(i). Let 	C be Ne.CS in 	S. Then �÷
F�s(	C)is Ne.CS in 	R,as �Á is  Ne.-CTS. Since �C�Ü�� is Ne.(bG)CS map 

and �Á is  surjective,(���C�Ü��)(�÷
F�s(	C)) = �Š(	C) is Ne.(bG)CS in �=. Hence �Š:	S�7 �= is Ne.(bG)CS. 

(ii) .Let 	C be a Ne. CS in 	R. Then (�C�Ü��)(��	C) is Ne.(bG)CS in �=. Since �Š is Ne.(bG)-irresolute and 

injective �Þ
F�s(�C�Ü��)(��	C) = �Á(	C) is Ne.(bG)CS in 	S. Hence �Á is a Ne.(bG)CS. 

Theorem 4.31. 

Let �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;, �Š�1�ñ�:	S�á�è �ê�; �7 (�=,�è �Ü)be two maps such that �C�Ü�� : 	R�7 �= is Ne.(bG)*CS 

map. 

(i) If �Á is Ne.(bG)-CTS and surjective, then �Š is Ne.(bG)CS. 

(ii) If �Š is Ne.(bG)-irresolute and injective, then �Á is Ne.(bG)*-CS. 

Theorem 4.32.Let �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �; then the following statements are equivalent  

(i) �Á is Ne.(bG)-irresolute.  

(ii ) for every Ne.(bG)CS �ä�5
�Û in 	S,�÷
F�s(�ä�5

�Û) is Ne.(bG)CS in 	R. 
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Proof .(i)�œ (ii)Obvious.  

(ii) �œ(i) Let �ä�5
�Ûis a Ne.(bG)CS in 	S which implies �ä�5

�Û�Ö, is Ne.(bG)OS in 	S. �÷
F�s(�ä�5
�Û�Ö) is Ne.(bG)-open 

in 	R implies �÷
F�s(�ä�5
�Û)is Ne.(bG)CS in 	R.Hence �Á is Ne.(bG)-irresolute. 

Neutrosophic  bg- homeomorphism and Neutrosophic  bg*-homeomorphism are defined as follows.  

Definition 4.33. 

A mapping �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;is called Neutrosophic  bg-homeomorphism (briefly 

Ne.(b)-homeomorphism) if �Á and �÷
F�s are Ne.(bG)CTS. 

Definition 4.34. 

A mapping �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;is called Neutrosophic  bg*-homeomorphism (briefly 

Ne.(bG)*-homeomorphism) if �Á and �÷
F�sare Ne.(bG)irresolute. 

Theorem 4.35. 

Every Ne.-homeomorphism is Ne.(bG)-homeomorphism.  

The converse of the above theorem need not be true as seen from the following example.  

Example 4.36.  

Let 	R= {�F�s, �F�t}=��	S, �è��= {0, �ä�5
�Û, 1}, is a N.T.on 	R �è�� = {0, �ä�6

�Û, 1} on 	S, 

Then Neutrosophic sets 

�ä�5
�Û
L �Ã�š�á�@

�5�4

�5�4
�á

�9

�5�4
�á

�4

�5�4
�A�á�@

�<

�5�4
�á

�9

�5�4
�á

�6

�5�4
�A�Ä, 

 �ä�6
�Û
L �Ã�š�á�@

�7

�5�4
�á

�9

�5�4
�á

�;

�5�4
�A�á�@

�:

�5�4
�á

�:

�5�4
�á

�8

�5�4
�A�Ä �ä and �ä�7

�Û
L �Ã�š�á�@
�8

�5�4
�á

�9

�5�4
�á

�:

�5�4
�A�á�@

�:

�5�4
�á

�9

�5�4
�á

�8

�5�4
�A�Ä 

Define mapping �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �; by �Á(�F�s)=���F�s and �Á(�F�t) = �F�t 

Then �Á is Ne.(bG)-homeomorphism but not Ne.-homeomorphism  

Theorem 4.37. 

Every Ne.(bG)*-homeomorphism is Ne.(bG)- homeomorphism.  

Proof.  

Let �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �; be Ne.(Gb)*-homeomorphism. Then �Á and �÷
F�s are Ne.(bG)-irresolute 

mappings. By theorem 4.7 �Á and �÷
F�s are Ne.(bG)-CTS. Hence �÷�ã�:	R�á�è�� �; �7 �:	S�á�è�� �; is 

Ne.(bG)-homeomorphism.  

Theorem 4.38. 

If �÷�ã�:	R�á�è���; �7 �:	S�á�è�� �;is Ne.(bG)-homeomorphism and  

�Š�1�ñ�:	S�á�è �ê�; �7 (�=,�è �Ü) is Ne.(bG)-homeomorphism and 	S is Ne.(b)T1/2 space, 

 then �C�Ü��: 	R�7 �= is Ne.(bG)-homeomorphism.  

Proof.  

To show that �C�Ü��  and �:�C�Ü���;�?�5are Ne.(bG)- CTS. Let �ä�5
�Ûbe a Ne.OS in �=. Since �Š: 	S�7 �=is 

Ne.(bG)- CTS, �Þ�?�5(�ä�5
�Û) is Ne.(bG)open in 	S. Then �Þ�?�5�:�ä�5

�Û�; is a Ne.-open in 	Sas 	S is  Ne.(b)T1/2 

space. Also since �Á :	R�7 	S is Ne.(bG)- CTS, �÷
F�s(�Þ
F�s(�ä�5
�Û)) = �:�C�Ü���;�?�5(�ä�5

�Û) is Ne.(bG)-open in 	R. 

Therefore �C�Ü�� is Ne.(bG) CTS. Again, let �ä�5
�Û be a Ne.OS in 	R. Since �÷
F�s : 	S�7 	R is Ne.(bG)- CTS, 

�:�÷�?�5�;�?�5(�ä�5
�Û)) = �Á(�ä�5

�Û) is Ne.(bG)OS in 	S. And so �Á(�ä�5
�Û) is Ne.-open in 	S since 	S is Ne.(b)T1/2 space. 

Also since �Þ
F�s:�= �7 	S is Ne.(bG)-CTS, �:�Þ�?�5�;�?�5(�Á(�ä�5
�Û)) = �Š(�Á(�ä�5

�Û)) = (�C�Ü��)(�ä�5
�Û) is Ne.(bG)-open in �=. 

Therefore �:�:�C�Ü���;�?�5�;�?�5(�ä�5
�Û) = (�C�Ü��)(�ä�5

�Û) is Ne.(bG)OS in �=. Hence �:�C�Ü���;�?�5 is Ne.(bG) - CTS. Thus 

�C�Ü����is Ne.(bG) - homeomorphism.  
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Abstract:  Neutrosophic graphs are employed as a mathematical key to hold an imprecise and 

unspecified data. Vague sets gives more intuitive graphical notation of vague information, that 

delicates crucially better analysis in data relationships, incompleteness and similarity measures. In 

this paper, the neutrosophic vague line graphs are introduced. The necessary and sufficient 

condition for a line graph to be neutrosophic vague line graph is provided. Further, homomorphism, 

weak vertex and weak line isomorphism are discussed. The given results are illustrated with 

suitable example.  

 

Keywords:  Neutrosophic vague line graph, Weak isomorphism of neutrosophic vague line graph, 

Homomorphism.  
 

 

1. Introduction  

The line graph, �.�:�) �;�á of a graph �)  is the intersection graph of the set of lines of �) �ä Hence 

the vertices of �.�:�) �;  are the lines of �)  with two vertices of �.�:�) �;  adjacent whenever the 

corresponding lines of �)  are adjacent [20]. Vague sets are denoted as a higher-order fuzzy sets 

which develops the solution process are more complex to obtain the results more accurate than 

fuzzy but not affecting the complexity on computation time/volume and memory space. Can we see 

an example, suppose there are 10 patients to check a pandemic during testing. In which, there are 

four patients having positive, five will have negative and one is undecided or yet to come. In the 

view of neutrosophic concepts, the mathematical form is represented as �T�:�r�ä�v�á�r�ä�s�á�r�ä�w�;�ä Thus it is 

clear that, the neutrosophic field arises to hold the indeterminacy data. It generalizes the fuzzy sets 

and intuitionistic sets from the philosophical viewpoint. The single -valued neutrosophic set is the 

generalisation of intuitionistic fuzzy sets and is used expediently to deal with real -world problems, 

especially in decision support [1, 2, 3]. The computation of believe in that element (truth), the 

disbelieve in that element (falsehood) and the indeterminacy part of that element with the sum of 

these three components are strictly less than �s. The neutrosophic set is introduced by the author 

Smarandache in order to use the inconsistent and indeterminate information, and has been studied 

extensively (see [28]-[33]). In the definition of neutrosophic set, the indeterminacy value is quantifie d 

explicitly and truth -membership, indeterminacy -membership and false-membership are defined 
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completely independent with the sum of these values lies between �r and �u. Neutrosophic set and 

related notions paid attention by the researchers in many weird doma ins. The combination of 

neutrosophic set and vague set are introduced by Alkhazaleh in 2015 [6]. Single valued neutrosophic 

graph are established in [11, 12]. 

The neutrosophic graph is efficiently model the inconsistent information about any real -life 

problem. Some types of neutrosophic graphs and co-neutrosophic graphs are discussed in [16]. 

Intuitionistic bipolar neutrosophic set and its application to graphs are established in [25]. Al -Quran 

and Hassan in [5] introduced a combination of neutrosophic vagu e set and soft expert set to 

improving the reason -ability of decision making in real life application. Neutrosophic vague graphs 

are investigated in [24]. Comparative study of regular and (highly) irregular vague graphs with 

applications are obtained in [13]. Furthermore, some properties of degree of vague graphs, 

domination number and regularity properties of vague graphs are established by the author 

Borzooei in [7, 8, 9]. Neutrosophic vague set theory was extensively studied in [6]. The concept of a 

single-valued neutrosophic line graph of a single -valued neutrosophic graph is introduced by the 

authors in [21]. In which, a necessary and sufficient condition for a single -valued neutrosophic graph 

to be isomorphic to its corresponding single -valued neutrosophic line graph. Further, some 

remarkable properties of strong neutrosophic vague graphs, complete neutrosophic vague graphs 

and self-complementary neutrosophic vague graphs are investigated in [24]. Moreover, Cartesian 

product, lexicographic product, cros s product, strong product and composition of neutrosophic 

vague graphs are investigated in [22]. As far, there exists no research work on the concept of 

neutrosophic vague line graphs until now. In order to fill this gap in the literature and motivated by 

papers [6, 21, 24], we put forward a new idea concerning the neutrosophic vague line graphs. The 

main contributions of this paper  are as follows:   

    �
�1 ���Ž�ž�•�›�˜�œ�˜�™�‘�’�Œ�1 ���Š�•�ž�Ž�1 ���’�—�Ž�1 �	�›�Š�™�‘�œ�1 �û�������	�œ�ü�1 �Š�›�Ž�1 �’�—�•�›�˜�•�ž�Œ�Ž�•�1 �Š�—�•�1 �Ž�¡�™�•�Š�’�—�Ž�•�1 � �’�•�‘�1 �Š�—�1

example. The obtained neutrosophic vague line graph �.�:	s�; is a strong neutrosophic vague graph.  

    �
�1���‘�Ž�1�—�Ž�Œ�Ž�œ�œ�Š�›�¢�1�Š�—�•�1�œ�ž�•�•�’�Œ�’�Ž�—�•�1�Œ�˜�—�•�’�•�’�˜�—�1�•�˜�›�1�Š�1�•�’�—�Ž�1�•�›�Š�™�‘�1�•�˜�1�‹�Ž�1�������	�1�’�œ�1�•�˜�›�–�ž�•�Š�•�Ž�•�1� �’�•�‘�1

supporting proofs.  

    �
�1���ž�›�•�‘�Ž�›�–�˜�›�Ž�ð�1�•�‘�Ž�1�›�Ž�œ�ž�•�•�œ�1�˜�•�1�‘�˜�–�˜�–�˜�›�™�‘�’�œ�–�ð�1� �Ž�Š�”�1�Ÿ�Ž�›�•�Ž�¡�1�Š�—�•�1� �Ž�Š�”�1�•�’�—e isomorphism 

are developed.  

The manuscript is organised as follows: The basic definitions and example which are 

essential for the main results are given in Section 2. The necessary and sufficient condition of NVLG 

are provided and also the definition of NVLGs, homomorphism and weak isomorphism are given in 

Section 3. Finally, a conclusion is provided.  

 

2  Preliminaries  

In this section, basic definitions and example are given.  

Definition 2.1 [34] A vague set 	n on a non empty set 	•  is a pair �:�6	n�á�(	n�;, where �6	n�ã	• �\ �>�r�á�s�? and 

�(	n�ã	• �\ �>�r�á�s�? are true membership and false membership functions, respectively, such that  

�r 
Q�6	n�:�T�; 
E�(	n�:�T�; 
Q�s for any �T�Ð	•�ä 
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 Let 	• and 	€ be two non-empty sets. A vague relation �9 of 	• to 	€ is a vague set �9 on 

	• 
H	€ that is �9 
L �:�6�9�á�(�9�;�á where �6�9�ã	• 
H	€ �\ �>�r�á�s�?�á�(�9�ã	• 
H	€ �\ �>�r�á�s�? and satisfy the condition:  

�r 
Q�6�9�:�T�á�U�; 
E�(�9�:�T�á�U�; 
Q�s for any �T�á�U�Ð	•�ä 

  

Definition 2.2 [7] Let 	s�Û
L �:	} �á	q�; be a graph. A pair 	s 
L �:	u�á	v�; is called a vague graph on 	s�Û, where 	u
L

�:�6	u�á�(	u�; is a vague set on 	} and 	v 
L �:�6	v�á�(	v�; is a vague set on 	q �C	} 
H	} such that for each �T�U�Ð	q�á 

�6	v�:�T�U�; 
Q�•�‹�•�:�6	u�:�T�;�á�6	u�:�U�;�; and �(	v�:�T�U�; 
R�•�ƒ�š�:�(	u�:�T�;�á�(	u�:�U�;�;.  

Definition 2.3 [28]  A Neutrosophic set 	n is contained in another neutrosophic set 	o, (i.e) 	n �C	o if �Ê�T�Ð

	•�á�6	n�:�T�; 
Q�6	o�:�T�;�á�+	n�:�T�; 
R�+	o�:�T�;and �(	n�:�T�; 
R�(	o�:�T�;.  

Definition 2.4 [14, 28] Let 	• be a space of points (objects), with generic elements in 	• denoted by �T�ä A 

single valued neutrosophic set 	n  in 	•  is characterised by truth-membership function �6	n�:�T�;�á 

indeterminacy-membership function �+	n�:�T�; and falsity-membership-function �(	n�:�T�;�á 

For each point �T in 	•, �6	n�:�T�;�á�(	n�:�T�;�á�+	n�:�T�; �Ð�>�r�á�s�?�ä Also �# 
L �<�T�á�6	n�:�T�;�á�(	n�:�T�;�á�+	n�:�T�;�= and  

�r 
Q�6	n�:�T�; 
E�+	n�:�T�; 
E�(	n�:�T�; 
Q�u�ä 

Definition 2.5 [4, 12] A neutrosophic graph is defined as a pair 	s�Û
L �:	} �á	q�; where  

(i) 	} 
L �<�R�5�á�R�6�á�ä�ä�á�R�á�= such that �6�5�ã	} �\ �>�r�á�s�?, �+�5�ã	} �\ �>�r�á�s�? and �(�5�ã	} �\ �>�r�á�s�? denote the 

degree of truth-membership function, indeterminacy -function and falsity -membership function, 

respectively, and  

�r 
Q�6�5�:�R�; 
E�+�5�:�R�; 
E�(�5�:�R�; 
Q�u,  

 (ii) 	q �C	} 
H	} where �6�6�ã	q �\ �>�r�á�s�?, �+�6�ã	q �\ �>�r�á�s�? and �(�6�ã	q �\ �>�r�á�s�? are such that  

�6�6�:�Q�R�; 
Q�•�‹�•�<�6�5�:�Q�;�á�6�5�:�R�;�=�á 

�+�6�:�Q�R�; 
Q�•�‹�•�<�+�5�:�Q�;�á�+�5�:�R�;�=�á 

�(�6�:�Q�R�; 
Q�•�ƒ�š�<�(�5�:�Q�;�á�(�5�:�R�;�=�á 

and �r 
Q�6�6�:�Q�R�; 
E�+�6�:�Q�R�; 
E�(�6�:�Q�R�; 
Q�u�á�Ê�Q�R�Ð	q.  

Definition 2.6 [6] A neutrosophic vague set 	n�Ç�Ï (NVS in short) on the universe of discourse 	• be written as  

	n�Ç�Ï 
L �<�Ã�T�á�6
à	n�¿�Ç
�:�T�;�á�+��	n�¿�Ç

�:�T�;�á�(
à	n�¿�Ç
�:�T�;�Ä�á�T�Ð	•�=, whose truth -membership, indeterminacy -membership 

and falsity -membership function is defined as  

 �6
à	n�¿�Ç
�:�T�; 
L �>�6�?�:�T�;�á�6�>�:�T�;�?�á�+��	n�¿�Ç

�:�T�; 
L �>�+�?�:�T�;�á�+�>�:�T�;�?�ƒ�•�†�(
à	n�¿�Ç
�:�T�; 
L �>�( �?�:�T�;�á�( �>�:�T�;�?�á 

where �6�>�:�T�; 
L �s
F �( �?�:�T�;�á�( �>�:�T�; 
L �s
F �6�?�:�T�;, and �r 
Q�6�?�:�T�; 
E�+�?�:�T�; 
E�( �?�:�T�; 
Q�t�ä 

Definition 2.7 [6] The complement of NVS 	n�Ç�Ï is denoted by 	n�Ç�Ï
�Ö  and it is given by  

 �6
à	n�¿�Ç
�Ö �:�T�; 
L �>�s
F �6�>�:�T�;�á�s
F �6�?�:�T�;�?�á 

 �+��	n�¿�Ç
�Ö �:�T�; 
L �>�s
F �+�>�:�T�;�á�s
F �+�?�:�T�;�?�á 

 �(
à	n�¿�Ç
�Ö �:�T�; 
L �>�s
F �( �>�:�T�;�á�s
F �( �?�:�T�;�?�ä 

Definition 2.8 [6] Let 	n�Ç�Ï and 	o�Ç�Ï be two NVSs of the universe 	| . If for all �Q�Ü�Ð	| �á 

�6
à	n�¿�Ç
�:�Q�Ü�; 
Q�6
à	o�¿�Ç

�:�Q�Ü�;�á�+��	n�¿�Ç
�:�Q�Ü�; 
R�+��	o�¿�Ç

�:�Q�Ü�;�á�(
à	n�¿�Ç
�:�Q�Ü�; 
R�(
à	o�¿�Ç

�:�Q�Ü�;,  

 then the NVS, 	n�Ç�Ï are included in 	o�Ç�Ï, denoted by 	n�Ç�Ï �C	o�Ç�Ï where �s
Q�E
Q�J�ä 

Definition 2.9 [6] The union of two NVSs 	n�Ç�Ï and 	o�Ç�Ï is a NVSs, �' �Ç�Ï, written as �' �Ç�Ï 
L 	n�Ç�Ï �ë 	o�Ç�Ï, 

whose truth-membership function, indeterminacy-membership function and false-membership function are 

related to those of 	n�Ç�Ï and 	o�Ç�Ï by  

 �6
à�' �¿�Ç
�:�T�; 
L �>�•�ƒ�š�:�6	n�¿�Ç

�? �:�T�;�á�6	o�¿�Ç
�? �:�T�;�;�á�•�ƒ�š�:�6	n�¿�Ç

�> �:�T�;�á�6	o�¿�Ç
�> �:�T�;�;�? 
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 �+���' �¿�Ç
�:�T�; 
L �>�•�‹�•�:�+	n�¿�Ç

�? �:�T�;�á�+	o�¿�Ç
�? �:�T�;�;�á�•�‹�•�:�+	n�¿�Ç

�> �:�T�;�á�+	o�¿�Ç
�> �:�T�;�;�? 

 �(
à�' �¿�Ç
�:�T�; 
L �>�•�‹�•�:�(	n�¿�Ç

�? �:�T�;�á�(	o�¿�Ç
�? �:�T�;�;�á�•�‹�•�:�(	n�¿�Ç

�> �:�T�;�á�(	o�¿�Ç
�> �:�T�;�;�?�ä 

Definition 2.10 [6] The intersection of two NVSs, �#�Ç�Ï and �$�Ç�Ï is a NVSs �%�Ç�Ï, written as �%�Ç�Ï 
L �#�Ç�Ï �ê

�$�Ç�Ï, whose truth-membership function, indeterminacy-membership function and false-membership function 

are related to those of �#�Ç�Ï and �$�Ç�Ï by  

 �6
à�' �¿�Ç
�:�T�; 
L �>�•�‹�•�:�6	n�¿�Ç

�? �:�T�;�á�6	o�¿�Ç
�? �:�T�;�;�á�•�‹�•�:�6	n�¿�Ç

�> �:�T�;�á�6	o�¿�Ç
�> �:�T�;�;�? 

 �+���' �¿�Ç
�:�T�; 
L �>�•�ƒ�š�:�+	n�¿�Ç

�? �:�T�;�á�+	o�¿�Ç
�? �:�T�;�;�á�•�ƒ�š�:�+	n�¿�Ç

�> �:�T�;�á�+	o�¿�Ç
�> �:�T�;�;�? 

 �(
à�' �¿�Ç
�:�T�; 
L �>�•�ƒ�š�:�(	n�¿�Ç

�? �:�T�;�á�(	o�¿�Ç
�? �:�T�;�;�á�•�ƒ�š�:�(	n�¿�Ç

�> �:�T�;�á�(	o�¿�Ç
�> �:�T�;�;�?�ä 

Definition 2.11 [24] Let 	s�Û
L �:�9�á	z�; be a graph. A pair 	s 
L �:	n�á	o�; is called a neutrosophic vague graph 

(NVG) on 	s�Û or a neutrosophic vague graph where 	n 
L �:�6
à	n�á�+��	n�á�(
à	n�; is a neutrosophic vague set on �9 and 

	o 
L �:�6
à	o�á�+��	o�á�(
à	o�; is a neutrosophic vague set 	z �C�9 
H�9 where  

�:�s�;�����9 
L �<�R�5�á�R�6�á�ä�ä�ä�á�R�á�= such that �6	n
�?�ã�9 �\ �>�r�á�s�?�á�+	n

�?�ã�9 �\ �>�r�á�s�?�á�(	n
�?�ã�9 �\ �>�r�á�s�? which satisfies the 

condition �(	n
�? 
L �>�s
F �6	n

�>�? 

�6	n
�>�ã�9 �\ �>�r�á�s�?�á�+	n

�>�ã�9 �\ �>�r�á�s�?�á�(	n
�>�ã�9 �\ �>�r�á�s�? which satisfying the condition �(	n

�> 
L �>�s
F �6	n
�?�? 

denotes the degree of truth membership function, indeterminacy membership and falsity 

membership of the element �R�Ü�Ð�9, and  

 �r 
Q�6	n
�?�:�R�Ü�; 
E�+	n

�?�:�R�Ü�; 
E�(	n
�?�:�R�Ü�; 
Q�t 

 �r 
Q�6	n
�>�:�R�Ü�; 
E�+	n

�>�:�R�Ü�; 
E�(	n
�>�:�R�Ü�; 
Q�t�ä 

 (2) 	z �C�9 
H�9 where  

 �6	o
�?�ã�9 
H�9 �\ �>�r�á�s�?�á�+	o

�?�ã�9 
H�9 �\ �>�r�á�s�?�á���(	o
�?�ã�9 
H�9 �\ �>�r�á�s�? 

 �6	o
�>�ã�9 
H�9 �\ �>�r�á�s�?�á�+	o

�>�ã�9 
H�9 �\ �>�r�á�s�?�á�����(	o
�>�ã�9 
H�9 �\ �>�r�á�s�? 

represents the degree of truth membership function, indeterminacy membership and falsity 

membership of the element �R�Ü�á�R�Ý�Ð	z�á respectively and such that,  

 �r 
Q�6	o
�?�:�R�Ü�R�Ý�; 
E�+	o

�?�:�R�Ü�R�Ý�; 
E�(	o
�?�:�R�Ü�R�Ý�; 
Q�t 

 �r 
Q�6	o
�>�:�R�Ü�R�Ý�; 
E�+	o

�>�:�R�Ü�R�Ý�; 
E�(	o
�>�:�R�Ü�R�Ý�; 
Q�t�á 

 such that  

 �6	o
�?�:�R�Ü�R�Ý�; 
Q�•�‹�•�<�6	n

�?�:�R�Ü�;�á�6	n
�?�:�R�Ý�;�= 

         �+	o
�?�:�R�Ü�R�Ý�; 
Q�•�‹�•�<�+	n

�?�:�R�Ü�;�á�+	n
�?�:�R�Ý�;�= 

 �(	o
�?�:�R�Ü�R�Ý�; 
Q�•�ƒ�š�<�(	n

�?�:�R�Ü�;�á�(	n
�?�:�R�Ý�;�=�á 

 and similarly  

 �6	o
�>�:�R�Ü�R�Ý�; 
Q�•�‹�•�<�6	n

�>�:�R�Ü�;�á�6	n
�>�:�R�Ý�;�= 

 �+	o
�>�:�R�Ü�R�Ý�; 
Q�•�‹�•�<�+	n

�>�:�R�Ü�;�á�+	n
�>�:�R�Ý�;�= 

 �(	o
�>�:�R�Ü�R�Ý�; 
Q�•�ƒ�š�<�(	n

�>�:�R�Ü�;�á�(	n
�>�:�R�Ý�;�=�ä 

3  Neutrosophic Vague Line Graphs  

 In this section, the necessary and sufficient condition of NVLG s are provided. The 

definition of NVLGs, homomorphism and weak isomorphism are given.  

Definition 3.1 Let �É�:�&�; 
L �:�&�á�5�; be an intersection graph �) 
L �:�8�á�' �; and let 	s 
L �:�*�5�á�-�5�; be a NVG with 

underlying set �8. A NVG of �É�:�&�; is a pair �:�*�6�á�-�6�;, where �*�6 
L �:�6�Á�.
�> �á�+�Á�.

�> �á�(�Á�.
�> �á�6�Á�.

�? �á�+�Á�.
�? �á�(�Á�.

�? �; and �-�6 
L

�:�6�Ä�.
�> �á�+�Ä�.

�> �á�(�Ä�.
�> �á�6�Ä�.

�? �á�+�Ä�.
�? �á�(�Ä�.

�? �; are NVSs of �& and �5, respectively, such that  

 �6�Á�.
�> �:�&�Ü�; 
L �6�Á�-

�> �:�R�Ü�;�á�+�Á�.
�> �:�&�Ü�; 
L �+�Á�-

�> �:�R�Ü�;�á�(�Á�.
�> �:�&�Ü�; 
L �(�Á�-

�> �:�R�Ü�;�á 
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 �6�Á�.
�? �:�&�Ü�; 
L �6�Á�-

�? �:�R�Ü�;�á�+�Á�.
�? �:�&�Ü�; 
L �+�Á�-

�? �:�R�Ü�;�á�(�Á�.
�? �:�&�Ü�; 
L �(�Á�-

�? �:�R�Ü�;�á 

 for all �&�Ü�á���&�Ý�Ð�&�ä 

 �6�Ä�.
�> �:�&�Ü�&�Ý�; 
L �6�Ä�-

�> �:�R�Ü�R�Ý�;�á�+�Ä�.
�> �:�&�Ü�&�Ý�; 
L �+�Ä�-

�> �:�R�Ü�R�Ý�;�á�(�Ä�.
�> �:�&�Ü�&�Ý�; 
L �(�Ä�-

�> �:�R�Ü�R�Ý�;�á 

 �6�Ä�.
�? �:�&�Ü�&�Ý�; 
L �6�Ä�-

�? �:�R�Ü�R�Ý�;�á�+�Ä�.
�? �:�&�Ü�&�Ý�; 
L �+�Ä�-

�? �:�R�Ü�R�Ý�;�á�(�Ä�.
�? �:�&�Ü�&�Ý�; 
L �(�Ä�-

�? �:�R�Ü�R�Ý�; 

 for all �&�Ü�&�Ý�Ð�5�ä 

That is, any NVG of intersection graph �� �:�&�; is also a neutrosophic vague intersection graph of 	s.  

Definition 3.2 Let �.�:�) �; 
L �:�/ �á�0�; be a line graph of a graph �) 
L �:�8�á�' �;. A NVLG of a NVG 	s 
L �:�*�5�á�-�5�; 

(with underlying set �8) is a pair �.�:	s�; 
L �:�*�6�á�-�6�;, where �*�6 
L �:�6�Á�.
�> �á�+�Á�.

�> �á�(�Á�.
�> �á�6�Á�.

�? �á�+�Á�.
�? �á�(�Á�.

�? �; and �-�6 
L

�:�6�Ä�.
�> �á�+�Ä�.

�> �á�(�Ä�.
�> �á�6�Ä�.

�? �á�+�Ä�.
�? �á�(�Ä�.

�? �; are NVSs of �/  and �0, respectively such that,  

 �6�Á�.
�> �:�&�ë�; 
L �6�Ä�-

�> �:�T�; 
L �6�Ä�-
�> �:�Q�ë�R�ë�; 

 �+�Á�.
�> �:�&�ë�; 
L �+�Ä�-

�> �:�T�; 
L �+�Ä�-
�> �:�Q�ë�R�ë�; 

 �(�Á�.
�> �:�&�ë�; 
L �(�Ä�-

�> �:�T�; 
L �(�Ä�-
�> �:�Q�ë�R�ë�; 

 �6�Á�.
�? �:�&�ë�; 
L �6�Ä�-

�? �:�T�; 
L �6�Ä�-
�? �:�Q�ë�R�ë�; 

 �+�Á�.
�? �:�&�ë�; 
L �+�Ä�-

�? �:�T�; 
L �+�Ä�-
�? �:�Q�ë�R�ë�; 

 �(�Á�.
�? �:�&�ë�; 
L �(�Ä�-

�? �:�T�; 
L �(�Ä�-
�? �:�Q�ë�R�ë�;�ä 

 for all �&�ë �Ð�/ �á�Q�ë�R�ë �Ð�0�ä 

 �6�Ä�.
�> �:�&�ë�&�ì �; 
L �•�‹�•�<�6�Ä�-

�> �:�T�;�á�6�Ä�-
�> �:�U�;�= 

 �+�Ä�.
�> �:�&�ë�&�ì �; 
L �•�‹�•�<�+�Ä�-

�> �:�T�;�á�+�Ä�-
�> �:�U�;�= 

 �(�Ä�.
�> �:�&�ë�&�ì �; 
L �•�ƒ�š�<�(�Ä�-

�> �:�T�;�á�(�Ä�-
�> �:�U�;�= 

 �6�Ä�.
�? �:�&�ë�&�ì �; 
L �•�‹�•�<�6�Ä�-

�? �:�T�;�á�6�Ä�-
�? �:�U�;�= 

 �+�Ä�.
�? �:�&�ë�&�ì �; 
L �•�‹�•�<�+�Ä�-

�? �:�T�;�á�+�Ä�-
�? �:�U�;�= 

 �(�Ä�.
�? �:�&�ë�&�ì �; 
L �•�ƒ�š�<�(�Ä�-

�? �:�T�;�á�(�Ä�-
�? �:�U�;�=  for all �&�ë�&�ì �Ð�0�ä 

Example 3.3 Consider �) 
L �:�8�á�' �;�á where �8 
L �<�>�5�á�>�6�á�>�7�á�>�8�= and �' 
L �<�3�5 
L �>�5�>�6�á�3�6 
L �>�6�>�7�á�3�7 
L

�>�7�>�8�á�3�8 
L �>�8�>�5�=. Let 	s 
L �:�*�5�á�-�5�; be a NVG of �)  as shown in figure 1, defined by  

 

 

�(�E�C�Q�N�A���s 

Neutrosophic Vague Graph  

  consider a line graph �.�:�) �; 
L �:�/ �á�0�;  where �/ 
L �:�&�Ê�-
�á�&�Ê�.

�á�&�Ê�/
�á�&�Ê�0

�;  and �0 
L

�:�&�Ê�-
�&�Ê�.

�á�&�Ê�.
�&�Ê�/

�á�&�Ê�/
�&�Ê�0

�á�&�Ê�0
�&�Ê�-

�;. Let �.�:	s�; be the NVLG, as shown in figure 2.  
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�(�E�C�Q�N�A���t 

Neutrosophic Vague Line Graph 

�.�:	s�; 

 

Proposition 3.4  A NVLG is always a strong NVG.  

 

Proof. It is obvious from the definition, therefore it is omitted.  

 

Proposition 3.5  If �.�:	s�; is NVLG of NVG 	s. Then �.�:�) �; is the line graph of �) .  

 

Proof. Given 	s 
L �:�*�5�á�-�5�; is NVLG of �)  and �.�:	s�; 
L �:�*�6�á�-�6�; is a NVG of �.�:�) �; 

 �6�Á�.
�> �:�&�ë�; 
L �6�Ä�-

�> �:�T�; 

 �+�Á�.
�> �:�&�ë�; 
L �+�Ä�-

�> �:�T�; 

 �(�Á�.
�> �:�&�ë�; 
L �(�Ä�-

�> �:�T�; 

 �6�Á�.
�? �:�&�ë�; 
L �6�Ä�-

�? �:�T�; 

 �+�Á�.
�? �:�&�ë�; 
L �+�Ä�-

�? �:�T�; 

 �(�Á�.
�? �:�&�ë�; 
L �(�Ä�-

�? �:�T�;�á 

�Ê�T�Ð�'  and so �&�ë �Ð�/  if and only if for �T�Ð�' �á 

 �6�Ä�.
�> �:�&�ë�&�ì �; 
L �•�‹�•�<�6�Ä�-

�> �:�T�;�á�6�Ä�-
�> �:�U�;�= 

 �+�Ä�.
�> �:�&�ë�&�ì �; 
L �•�‹�•�<�+�Ä�-

�> �:�T�;�á�+�Ä�-
�> �:�U�;�= 

 �(�Ä�.
�> �:�&�ë�&�ì �; 
L �•�ƒ�š�<�(�Ä�-

�> �:�T�;�á�(�Ä�-
�> �:�U�;�= 

 �6�Ä�.
�? �:�&�ë�&�ì �; 
L �•�‹�•�<�6�Ä�-

�? �:�T�;�á�6�Ä�-
�? �:�U�;�= 

 �+�Ä�.
�? �:�&�ë�&�ì �; 
L �•�‹�•�<�+�Ä�-

�? �:�T�;�á�+�Ä�-
�? �:�U�;�= 

 �(�Ä�.
�? �:�&�ë�&�ì �; 
L �•�ƒ�š�<�(�Ä�-

�? �:�T�;�á�(�Ä�-
�? �:�U�;�=�á 

 for all �&�ë�&�ì �Ð�0�á and so �/ 
L �<�&�ë�&�ì ���&�ë �ë�&�ì 
M�Î �á�T�á�U�Ð�' �á�T
M�U�=�ä Hence proved.  

 

Proposition 3.6  Let �.�:	s�; 
L �:�*�6�á�-�6�; be a NVG of 	s. Then �.�:	s�; is a NVG of some NVG of �)  if and only 

if  

 �6�Ä�.
�> �:�&�ë�&�ì �; 
L �•�‹�•�<�6�Á�.

�> �:�&�ë�;�á�6�Á�.
�> �:�&�ì �;�= 

 �6�Ä�.
�? �:�&�ë�&�ì �; 
L �•�‹�•�<�6�Á�.

�? �:�&�ë�;�á�6�Á�.
�? �:�&�ì �;�= 

 �+�Ä�.
�> �:�&�ë�&�ì �; 
L �•�‹�•�<�+�Á�.

�> �:�&�ë�;�á�+�Á�.
�> �:�&�ì �;�= 

 �+�Ä�.
�? �:�&�ë�&�ì �; 
L �•�‹�•�<�+�Á�.

�? �:�&�ë�;�á�+�Á�.
�? �:�&�ì �;�= 
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 �(�Ä�.
�> �:�&�ë�&�ì �; 
L �•�ƒ�š�<�(�Á�.

�> �:�&�ë�;�á�(�Á�.
�> �:�&�ì �;�= 

 �(�Ä�.
�? �:�&�ë�&�ì �; 
L �•�ƒ�š�<�(�Á�.

�? �:�&�ë�;�á�(�Á�.
�? �:�&�ì �;�=�á 

 for all �&�ë�&�ì �Ð�0�ä 

 

Proof. Suppose that �6�Ä�.
�É �:�&�ë�&�ì �; 
L �•�‹�•�<�6�Á�.

�> �:�&�ë�;�á�6�Á�.
�> �:�&�ì �;�=,  

�+�Ä�.
�> �:�&�ë�&�ì �; 
L �•�‹�•�<�+�Á�.

�> �:�&�ë�;�á�+�Á�.
�> �:�&�ì �;�=, �(�Ä�.

�> �:�&�ë�&�ì �; 
L �•�ƒ�š�<�(�Á�.
�> �:�&�ë�;�á�(�Á�.

�> �:�&�ì �;�= for all �&�ë�&�ì �Ð�0. 

Define, �6�Á�.
�> �:�&�ë�; 
L �6�Ä�-

�> �:�T�;�á�+�Á�.
�> �:�&�ë�; 
L �+�Ä�-

�> �:�T�;�á�(�Á�.
�> �:�&�ë�; 
L �(�Ä�-

�> �:�T�; for all �T�Ð�' �á then 

�6�Ä�.
�> �:�&�ë�&�ì �; 
L �•�‹�•�<�6�Á�.

�> �:�&�ë�;�á�6�Á�.
�> �:�&�ì �;�=
L �•�‹�•�<�6�Ä�-

�> �:�T�;�á�6�Ä�-
�> �:�T�;�=, 

�+�Ä�.
�> �:�&�ë�&�ì �; 
L �•�‹�•�<�+�Á�.

�> �:�&�ë�;�á�+�Á�.
�> �:�&�ì �;�=
L �•�‹�•�<�+�Ä�-

�> �:�T�;�á�+�Ä�-
�> �:�T�;�=, 

�(�Ä�.
�> �:�&�ë�&�ì �; 
L �•�ƒ�š�<�(�Á�.

�> �:�&�ë�;�á�(�Á�.
�> �:�&�ì �;�=
L �•�ƒ�š�<�(�Ä�-

�> �:�T�;�á�(�Ä�-
�> �:�T�;�=, 

for all �&�ë�&�ì �Ð�/ �ä 

We know that NVG �*�5 yields the properties,  

 

 �6�Ä�-
�> �:�Q�R�; 
Q�•�‹�•�<�6�Á�-

�> �:�Q�;�á�6�Á�-
�> �:�R�;�= 

 

 �+�Ä�-
�> �:�Q�R�; 
Q�•�‹�•�<�+�Á�-

�> �:�Q�;�á�+�Á�-
�> �:�R�;�= 

 

 �(�Ä�-
�> �:�Q�R�; 
Q�•�ƒ�š�<�(�Á�-

�> �:�Q�;�á�(�Á�-
�> �:�R�;�=�ä 

In the similar way, we prove for the similar part also, The converse part of this theorem is obvious by 

using the definition of �.�:	s�;.  

Theorem 3.7 �.�:	s�; is a NVLG if and only if �.�:�) �; is a line graph and  

 �6�Ä�.
�> �:�Q�R�; 
L �•�‹�•�<�6�Á�.

�> �:�Q�;�á�6�Á�.
�> �:�R�;�= 

 �+�Ä�.
�> �:�Q�R�; 
L �•�‹�•�<�+�Á�.

�> �:�Q�;�á�+�Á�.
�> �:�R�;�= 

 �(�Ä�.
�> �:�Q�R�; 
L �•�ƒ�š�<�(�Á�.

�> �:�Q�;�á�(�Á�.
�> �:�R�;�= 

 �6�Ä�.
�? �:�Q�R�; 
L �•�‹�•�<�6�Á�.

�? �:�Q�;�á�6�Á�.
�? �:�R�;�= 

 �+�Ä�.
�? �:�Q�R�; 
L �•�‹�•�<�+�Á�.

�? �:�Q�;�á�+�Á�.
�? �:�R�;�= 

 �(�Ä�.
�? �:�Q�R�; 
L �•�ƒ�š�<�(�Á�.

�? �:�Q�;�á�(�Á�.
�? �:�R�;�=���������Ê�Q�R�Ð�/ �ä 

Proof. The proof follows from the above Proposition 3.5 and Proposition 3.6.  

 

Definition 3.8 A homomorphism �ï�ã	s�5 �\ 	s�6 of two NVGs 	s�5 
L �:�*�5�á�-�5�; and 	s�6 
L �:�*�6�á�-�6�; is mapping 

�ï�ã�8�5 �\ �8�6 such that  

 �:�#�;�6�Á�-
�> �:�T�5�; 
Q�6�Á�.

�> �:�ï�:�T�5�;�;�á�6�Á�-
�? �:�T�5�; 
Q�6�Á�.

�? �:�ï�:�T�5�;�;�á 

 �+�Á�-
�> �:�T�5�; 
Q�+�Á�.

�> �:�ï�:�T�5�;�;�á�+�Á�-
�? �:�T�5�; 
Q�+�Á�.

�? �:�ï�:�T�5�;�;�á 

 �(�Á�-
�> �:�T�5�; 
Q�(�Á�.

�> �:�ï�:�T�5�;�;�á�(�Á�-
�? �:�T�5�; 
Q�(�Á�.

�? �:�ï�:�T�5�;�;�á���������Ê�T�5 �Ð�8�5�ä 

 

 �:�$�;�6�Ä�-
�> �:�T�5�U�5�; 
Q�6�Ä�.

�> �:�ï�:�T�5�;�ï�:�U�5�;�;�á�6�Ä�-
�? �:�T�5�U�5�; 
Q�6�Ä�.

�? �:�ï�:�T�5�;�ï�:�U�5�;�;�á 

 �+�Ä�-
�> �:�T�5�U�5�; 
Q�+�Ä�.

�> �:�ï�:�T�5�;�ï�:�U�5�;�;�á�+�Ä�-
�? �:�T�5�U�5�; 
Q�+�Ä�.

�? �:�ï�:�T�5�;�ï�:�U�5�;�;�á 

 �(�Ä�-
�> �:�T�5�U�5�; 
Q�(�Ä�.

�> �:�ï�:�T�5�;�ï�:�U�5�;�;�á�(�Ä�-
�? �:�T�5�U�5�; 
Q�(�Ä�.

�? �:�ï�:�T�5�;�ï�:�U�5�;�;�á���������Ê�T�5�U�5 �Ð�' �5�ä 
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Definition 3.9 A (weak) vertex-isomorphism is a bijective homomorphism �ï�ã	s�5 �\ 	s�6 such that  

 �:�#�;�6�Á�-
�> �:�T�5�; 
L �6�Á�.

�> �:�ï�:�T�5�;�;�á 

 �6�Á�-
�? �:�T�5�; 
L �6�Á�.

�? �:�ï�:�T�5�;�;�á 

 �+�Á�-
�> �:�T�5�; 
L �+�Á�.

�> �:�ï�:�T�5�;�;�á 

 �+�Á�-
�? �:�T�5�; 
L �+�Á�.

�? �:�ï�:�T�5�;�;�á 

 �(�Á�-
�> �:�T�5�; 
L �(�Á�.

�> �:�ï�:�T�5�;�;�á 

 �(�Á�-
�? �:�T�5�; 
L �(�Á�.

�? �:�ï�:�T�5�;�;�á���������Ê�T�5 �Ð�8�5�ä 

 A (weak) line -isomorphism is bijective homomorphism �ï�ã	s�5 �\ 	s�6 such that  

 �:�$�;�6�Ä�-
�> �:�T�5�U�5�; 
L �6�Ä�.

�> �:�ï�:�T�5�;�ï�:�U�5�;�;�á 

 �6�Ä�-
�? �:�T�5�U�5�; 
L �6�Ä�.

�? �:�ï�:�T�5�;�ï�:�U�5�;�;�á 

 �+�Ä�-
�> �:�T�5�U�5�; 
L �+�Ä�.

�> �:�ï�:�T�5�;�ï�:�U�5�;�;�á 

 �+�Ä�-
�? �:�T�5�U�5�; 
L �+�Ä�.

�? �:�ï�:�T�5�;�ï�:�U�5�;�;�á 

 �(�Ä�-
�> �:�T�5�U�5�; 
L �(�Ä�.

�> �:�ï�:�T�5�;�ï�:�U�5�;�;�á 

 �(�Ä�-
�? �:�T�5�U�5�; 
L �(�Ä�.

�? �:�ï�:�T�5�;�ï�:�U�5�;�;�á���������Ê�T�5�U�5 �Ð�' �5�ä 

 If �ï�ã	s�5 �\ 	s�6 is a weak-vertex isomorphism and a (weak) line -isomorphism, then �ï is called a 

(weak) isomorphism.  

 

Proposition 3.10 Let 	s 
L �:�*�5�á�-�5�; be a NVG with underlying set �8. Then �:�*�6�á�-�6�; is a NVG of �� �:�&�; 

and �:�*�5�á�-�5�; �� �:�*�6�á�-�6) 

 

Proposition 3.11 Let 	s and 	s�� be NVGs of �)  and �)�� respectively, if �ï�ã	s �\ 	s�� is a weak isomorphism 

then �ï�ã	s �\ 	s�� is an isomorphism.  

Proof. Let �ï�ã	s �\ 	s�� be a weak isomorphism, then �Q�Ð�8 if and only if �ï�:�Q�; �Ð�8�� and �Q�R�Ð�'  if and 

only if �ï�:�Q�;�ï�:�R�; �Ð�' ��. Hence proved.  

 

Conclusion  

 A neutrosophic graph is very useful to interpret the real -life situations and it is regarded as 

a generalisation of intuitionistic fuzzy graph. Neutrosophic vague graphs are represented as a 

context-dependent generalized fuzzy graphs which hold s the indeterminate and inconsistent 

information. This paper dealt with the necessary and sufficient condition for NVLG to be a line 

graph are also derived. The properties of homomorphism, weak vertex and weak line isomorphism 

are established. Further we are able to extend by investigating the regular and isomorphic properties 

of the interval valued neutrosophic vague line graph.  
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Abstract : Smarandache presented and built up the new idea of Neutrosophic set from the Intuition-
istic fuzzy sets. A.A. Salama presented Neutrosophic topological spaces by utilizing the Neutro-
sophic sets. M.L.Thivagar et al., created Nano topological spaces and Neutrosophic nano topologi-
cal spaces. Point of this paper is we present and study the properties of Neutrosophic Nano semi 
frontier in Neutrosophic nano topological spaces and its portrayal are talked about subtleties.  
 
Keywords: Neutrosophic Nano semi open set, Neutrosophic Nano semi closed set, Neutrosophic 
Nano frontier, Neutrosophic Nano semi frontier, Neutrosophic nano topology.  
 

 
1. Introduction   

Nano topology explored by M.L.Thivagar [15]et.al can be communicated as an assortment 
of nano approximations, Neutrosophic sets set up by F.Smarandache[14]. Neutrosophic set is illus-
trate by three functions: a membership, indeterminacy and nonmembership functions that are in-
dependently related . Neutrosophic  set have wide scope of uses, all things considered. M.L.Thivagar 
et al., created Neutrosophic nano topological spaces .Neutrosophic nano semi closed, neutrosophic 
�—�Š�—�˜�1�…�Œ�•�˜�œ�Ž�•�ð�1�—�Ž�ž�•�›�˜�œ�˜�™�‘�’�Œ�1�—�Š�—�˜�1�™�›�Ž�1closed, neutrosophic nano semi pre closed and neutrosophic 
nano regular closed  are  presented by M.Parimala[17] et al. Point of the current paper is we learned 
about properties of Neutrosophic Nano frontier,  Neutrosophic Nano  semi frontier  in Neutrosophic 
nano topological spaces 

 
2. PRELIMINARIES  

In this section, we recall needed basic definition and operation of Neutrosophic sets  

Definition 2.1 : [15] 
Let U be a non-empty set and R be an equivalence relation on U. Let �	 be a neutrosophic set 

in U with the membership function �ä�¿��, the indeterminacy  function  �ê�¿  and the non-membership 
function �å�¿ . The neutrosophic nano lower,neutrosophic nano upper approximation and neutro-

sophic nano boundary of F in the approximation (U,R) denoted by �� �:�	�;��,���0�:�	�;and BN(F)are respec-

tively defined as follows:  
(i) �� �:�	�;��
L���<
O���Q�á�J�V�:�/ �5

�Û�;�:�—�;�á�P�V�:�/ �5
�Û�;�:�—�;�á�K�V�:�/ �5

�Û�;�:�—�;��
P�����U���Ð���>�—�?�V�á�—���Ð���� �=�ä 

(ii) �0�:�	�; 
L���<
O���Q�á�J�V�:�/ �5
�Û�;�:�—�;�á�P�V�:�/ �5

�Û�;�:�—�;�á�K�V�:�/ �5
�Û�;�:�—�;��
P�����U���Ð���>�—�?�V�á�—���Ð���� �= . 

(iii) B N(F)=�0�:�	�; �º�1�� �:�	�;�� 

Definition 2.2 : [15] 

Let U be an universe, R be an equivalence relation on U and F be a neutrosophic set in U and if the 

collection �0�Ç�:�ì�; = {�r�Ç�¿
, �s�Ç�¿

,���� �:�	�;��,���0�:�	�;,BN(F)} 
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