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Abstract: Topology is a branch of mathematic that deals with the specific definitions given for spatial structure concepts, com-

pares different definitions and explores the connections between the structures described on the sets. Also, neutrosophic triplet 

metric and neutrosophic triplet topology are a new concept in neutrosophy and they are completely different from      classical 

structures. In this paper, we firstly study neutrosophic triplet metric topology. Furthermore, we give some new         definitions 

and properties for neutrosophic triplet metric space, neutrosophic triplet topology and neutrosophic triplet metric           topology. 

Thus, we obtain neutrosophic triplet metric topology using the neutrosophic triplet metric and neutrosophic triplet topology. 

Also, we show relationship between neutrosophic triplet metric space and neutrosophic triplet topology. 
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1 Introduction   

In 1980 Smarandache first introduced the concept of neutrosophy. In neutrosophy, there are neutrosophic set, 

neutrosophic logic and neutrosophic probability. Neutrosophic sets are, in fact, the generalized state of the       pre-

viously described fuzzy sets [2] and intuitionistic fuzzy sets [3]. Because, unlike fuzzy sets and intuitionistic fuzzy 
sets, in neutrosophic sets, truth value (t), falsity value (f) and indeterminacy value (i) are completely        inde-

pendent of each other. Therefore, neutrosophic sets are more useful in coping with uncertainties. For this reason, 
many researchers have done many studies on neutrosophic structures [3 - 15].  

Smarandache and Ali defined neutrosophic triplet (NT) sets and neutrosophic triplet (NT) groups [16] in 2016 and 

gave the properties of these structures. In order for a set to be a NT set, for each “n” element in this set must have 
a neutral element and an anti element. The neutral element does not have to be just one for all elements as in the    

classical group and must be different from the classical identity element. So there may be more than one neutral 
element in NT sets.  Also, a “n” element of a NT set is shown in the form of <n, neut(n), anti(n)>.     Therefore, 

NT structures are different from classical structures. Also, many researchers have introduced NT structures.  

Recently, Ali and Smarandache studied neutrosophic triplet ring and neutrosophic triplet field [17]; Şahin and 

Kargın obtained neutrosophic triplet normed space [18]; Şahin and Kargın introduced neutrosophic triplet inner 

product space [19]; Smarandache, Şahin and Kargın studied neutrosophic Triplet G- Module [20]; Bal, Shalla and 
Olgun obtained neutrosophic triplet cosets and quotient groups [21]; Şahin, Kargın and Çoban introduced fixed 

point theorem for neutrosophic triplet partial metric space [22]; Şahin and Kargın neutrosophic triplet        v – 
generalized metric space [23]; Çelik, Shalla and Olgun studied fundamental homomorphism theorems for neutro-

sophic extended triplet groups [24]. 

Topology is a branch of mathematic that deals with the specific definitions given for spatial structure concepts, 
compares different definitions and explores the connections between the structures described on the sets. In math-

ematics it is a large area of study with many more specific subfields. Subfields of topology include             algebraic 
topology, geometric topology, differential topology, manifold topology.  

Topology has many different application areas in mathematic. For example, a curve, a surface, a family of curves, 
a set of functions or a metric space can be a topological space. Also, the topology has been studied on                  neu-

trosophic set, fuzzy set, intuitionistic fuzzy set and soft set. Many researchers have introduced the topology in [25-

32]. Furthermore, Şahin, Kargın and Smarandache obtained NT topology [33]. 

In this paper, we obtain NT metric topology. In Section 2; we give definitions of NT set [16], NT metric space 

[18] and NT topology [33]. In Section 3, we obtain some properties of NT topology. We define base for NT     
topology. In Section 4, we obtain some properties of NT metric space. We define NT open balls for NT metric 
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space and isometric NT metric spaces. We define NT metric topological space. Also, we show relationship between 
NT metric spaces and NT topology. In Section 5, we give conclusions. 

 

2 Preliminaries  

 In this section, we give definition of NT sets [16], NT metric space [18], NT topology [33] and NT open 

sets [33]. We give new properties and definitions for NT topology and NT metric space using these definitions. 
Also, we firstly obtain NT metric topology using the NT metric space and NT topology. 

 In this paper, we show neutrosophic triplet briefly with NT. 

Definition 2.1: [16]:  Let # be a binary operation. A NT set (X, #) is a set such that for x ∈ X, 

i) There is a neutral of “x” = neut(x) such that x#neut(x) = neut(x)#x = x, for every x∈X; 

ii) There is an anti of “x” = anti(x) such that x#anti(x) = anti(x)#x = neut(x), for every x∈X; 

 

Also, an element “x” is showed with (x, neut(x), anti(x)). 

Furthermore, neut(x) must different from classical identity element. 

Definition 2.2: [18] A NT metric on a NT set (N, *) is a function d:NxN→ ℝ such for every  n, m, s ∈ N, 

i)  n * m ∈ N 
ii) d(n, m) ≥ 0  

iii) If n = m, then d(n, m) = 0 
iv) d(n, m) = d(n, m) 

v) If there is at least an element s ∊ N for each n, m ∈ N pair such that d(n, m) ≤ d(n, m*neut(s)), then       
   d(n, m*neut(s)) ≤ d(n, s)+ d(s, m). 

 

Definition 2.3: [33] Let (X, *) be a NT set, P(X) be set family of each subset of X and T  be a subset family of 
P(X). If T  and X are satisfied the following conditions, then T  is called a NT topology on X. 

i) A*B ∈ X,  for every A, B ∈ X 
ii)∅, X ∈ T 

iii) For ∀ i ∈ K, If 𝐴𝑖 ∈ X, then ⋃ 𝐴𝑖𝑖∈𝐾  ∈ T 

iv) For ∀ i ∈ K (K is finite), If 𝐴𝑖 ∈ X, then ⋂ 𝐴𝑖i ∈ K  ∈ T 
 Also, ((X, *), T) is called NT topological space. 

 

Definition 2.4: [33] Let ((X, *), T )  be a NT topology. For every A∈T, A is called a NT open set. 

 

3 Some Properties for Neutrosophic Triplet Topology  

 

Definition 3.1: Let ((X, *), T) be a NT topological space and B ⊂ P(X) be a set family. If B# = T  such that  

B# ={A⊂X: A = ∪C, C⊂B}, then it is said that B is a base of T. 

 
Theorem 3.2: Let (X, *) be a NT set and B ⊂ P(X) be a base of NT topology. If the following conditions are    

satisfied, then ((X, *), B#) is a NT topological space such that B# ={A⊂X: A = ∪C, C⊂B }. 

𝑐1) x*y ∊ X, for every x, y∊ X  
𝑐2) X = ∪C (C ⊂ B) 

𝑐3) For every 𝐶1, 𝐶2 ∊ B and x ∊ 𝐶1 ∩ 𝐶2; there is at least a set 𝐶3 ∊ B such that x ∊ 𝐶3 ⊂ 𝐶1 ∩ 𝐶2. 

Proof: We suppose that conditions 𝑐1, 𝑐2 and 𝑐3 are satisfied. We show that ((X, *), B#) is a NT topological space. 

In Definiton 2.3,  

i) is equal to condition 𝑐1. 

ii) It is clear that ∅∊ B# since B# = {A⊂X: A = ∪C, C⊂ B}. Also, we obtain 𝑋∊ B# since condition 𝑐2, 
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iii) We take 𝐴𝑖∊ B#  (i ∊I). ∪ 𝐴𝑖 = ∪∪ 𝐶𝑖 (𝐶𝑖 ⊂ B). Thus, we obtain ∪ 𝐴𝑖 ∈ B#. 

iv) We take 𝐴1, 𝐴2 ∊ B#. If x ∊ 𝐴1 ∩  𝐴2, then x ∊ 𝐴1 and x ∊ 𝐴2. Thus, there is at least a pair element               𝐶1, 

𝐶2 ∊ B such that x ∊ 𝐶1 ⊂ 𝐴1and x ∊ 𝐶2 ⊂ 𝐴2 since B# ={A⊂X: A = ∪C, C⊂ B }. Then from 𝑐3, there are an  
element 𝐶3 ∊  B such that x ∊ 𝐶3 ⊂ 𝐶1 ∩ 𝐶2  ⊂ 𝐴1 ∩  𝐴2  . Thus, we obtain 𝐴1 ∩  𝐴2 ∊ B# since                                               
B# = {A⊂X: A = ∪C, C⊂ B}. 

 

4 Neutrosophic Triplet Metric Topology  

Definition 4.1:  

a) Let ((N, *), d) be a NT metric space and a∈N. The set B(a, r) = {x∈N:d(a, x) < r} is called open ball centered at 

a with radius r ( r> 0).  

b) Let ((N, *), d) be a NT metric space and a∈N. The set B[a, r] = {x∈N:d(a, x) ≤ r} is called closed ball centered 
at a with radius r (r > 0).  

b) Let ((N, *), d) be a NT metric space and a∈N. The set S(a, r) = {x∈N:d(a, x) = r} is called sphere centered at a 
with radius r (r > 0).  

Definition 4.2: Let ((N, *), d) be a NT metric space and x∈N.Then an open ball neighbourhood of x is a B(x, 𝜀), 

for some 𝜀 > 0. 

Theorem 4.3: Let ((N, *) , d) be a NT metric space and B(a, 𝜀) be an open ball in this space. If there is at least an 

element x ∊ N for each a, y ∈ N pair such that d(a, y) ≤ d(a, y*neut(x)), then there is an open ball such that B(x, 𝑟) 
⊂ B(a, 𝜀) for all x ∊ B(a, 𝜀). 

Proof: We suppose that there is at least an element x ∊ N for each a, y ∈ N pair such that 

 d(a, y) ≤ d(a, y*neut(x)).                                                                                                                                      (1) 

Then, we take an element x ∊ B(a, 𝜀). Thus, from Definition 4.1 we obtain d(a, x) < 𝜀. Also, we take a real   number 

r such that 

 0< r < 𝜀 – d(a, x).                                                                                                                                                   (2) 

Now, we take an element y ∊ B(x, 𝑟). Thus, from Definition 4.1 we obtain d(y, x) < 𝑟. From (1) and                 Def-
inition 2.2, we obtain  

d(a, y) ≤ d(a, x) +d (x, y).                                                                                                                                       (3) 

From (2) and (3), we can write d(a, y) < d(a, x) + r < 𝜖. Thus, we obtained y ∊ B(a, 𝜀) and B(x, 𝑟) ⊂ B(a, 𝜀). 

Theorem 4.4: Let ((N, *), d) be a NT metric space and B be set of all open ball of ((N, *), d)). Then B is a base 

of NT topology on (N, *).         

Proof: We show that B = {B(a, 𝜀): a ∈ N, 𝜀 > 0} is a base of a NT topology such that                                                 

B# ={A⊂N: A = ∪C, C⊂ B}. Thus, we show that B satisfies the conditions in Theorem 3.2.  

𝑐1) It is clear that since ((N, *), d) is a NT metric space. 

𝑐2) For every 𝜀 >0 and a ∊ N, we can write N = ∪ B(a, 𝜀) since a∊ B(a, 𝜀) ⊂ N. 

𝑐3)  Let 𝐶1, 𝐶2 ∊ B and x ∊ 𝐶1 ∩ 𝐶2. From Theorem 4.3,  

if x ∊ 𝐶1, then there exits at least a B(x, 𝑟1) open ball such that  B(x, 𝑟1) ⊂ B and 𝑟1> 0. Similarly, 
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if x ∊ 𝐶2, then there exits at least a B(x, 𝑟2) ball such that  B(x, 𝑟2) ⊂ B and 𝑟2> 0. If we take r = min{𝑟1, 𝑟2}, then  

 x ∊ B(x, r)⊂ 𝐶1 ∩ 𝐶2. 

Thus, B is a base of NT topology on (N, *) such that B# ={A⊂N: A = ∪C, C⊂ B}. 

Corollary 4.5: Let ((N, *), d) be a NT metric space and B be set of all open ball of ((N, *), d)). From              
Theorem 4.4 and Definition 3.1, B# ={A⊂N: A = ∪C, C⊂ B}. is a NT topology on (N, *).    

Corollary 4.6: Let ((N, *), d) be a NT metric space and B(x, r) be an open ball in this space. From Corollary 4.5 
and Definition 2.4, B(x, r) is an open set. 

Definition 4.7: Let ((N, *), d) be a NT metric space and B be set of all open ball of ((N, *), d)). Then,               
((N, *), Td = B#) is called NT metric topological space such that B# ={A⊂N: A = ∪C, C⊂B}.  

Example 4.8: Let N = {0, 2, 5, 6} be a set. (N, .) is a NT set under multiplication module 10 in (ℤ10, .). Also, NT 

are (0, 0, 0), (2, 6, 2), (5, 5, 5) and (6, 6, 6).   
Then we take that d: NxN→N is a function such that d(k, m ) = (| 2k  −  2m|)/8. 

Now we show that d is a NT metric. 
i) It is clear that k, m ∈ N, for every k, m ∈ N. 

ii) If k = m, then d(k, m) = (| 2k  −  2m|)/8 = (| 2k  −  2k|)/8 = 0. Also, d(k, m) = (| 2k  −  2m|)/8 ≥ 0. 

iii) d(k, m) = (| 2k  −  2m|)/8 =(| 2k  −  2m|)/8= d(m, k). 
iv)  

  It is clear that d(0, 0) ≤ d(0, 0.2) = d(0, 0). Also, d(0, 0) = 0 and d(0, 2) = 3/8 . Thus, we obtain 
d(0, 0) ≤ (0, 2) + (2, 0). 

  It is clear that d(0, 2) ≤ d(0, 2.8) = d(0, 6). Also, d(0, 2) = 3/8 and d(0, 6) = 63/8. Thus, we obtain 
d(0, 6) ≤ d(0, 8) + d(8, 2). 

 It is clear that d(0, 4) ≤ d(0, 4.6) = d(0, 4). Also, d(0, 4) = 15/8, d(0, 6) = 63/8 and d(6, 4) = 48/8 = 6. 

Thus, we obtain 
 d(0, 4) ≤ d(0, 6) + d(6, 4). 

  It is clear that d(0, 5) ≤ d(0, 5.5) = d(0, 5). Also, d(0, 5) = 31/8 and d(5, 5) = 0. Thus, we obtain 
d(0, 5) ≤ d(0, 5) + d(5, 5). 

  It is clear that d(0, 6) ≤ d(0, 6.8) = d(0, 8). Also, d(0, 6) = 63/8, d(8, 6) = 192/8 = 24 and d(0, 8) = 255/8. 

Thus, we obtain 
 d(0, 8) ≤ d(0, 8) + d(8, 6). 

 It is clear that d(0, 8) ≤ d(0, 6.8) = d(0, 8). Also, d(0, 6) = 63/8, d(8, 6) = 192/8 = 24 and d(0, 8) = 255/8. 
Thus, we obtain 

 d(0, 8) ≤ d(0, 6) + d(6, 8). 
 It is clear that d(2, 2) ≤ d(2, 2.5) = d(2, 0). Also, d(2, 0) = 3/8 and d(5, 2) = 28/8 = 7/2. Thus, we obtain 

d(2, 0) ≤ d(2, 5) + d(5, 2). 

 It is clear that d(2, 4) ≤ d(2, 4.6) = d(2, 4). Also, d(2, 6) = 60/8 = 15/2 and d(4, 6) = 48/8 = 6.  
Thus, we obtain 

d(2, 4) ≤ d(2, 6) + d(6, 4). 
 It is clear that d(2, 5) ≤ d(2, 5.5) = d(2, 5). Also, d(2, 5) = 28/8 = 7/2 and d(5, 5) = 0. Thus, we obtain 

d(2, 5) ≤ d(2, 5) + d(5, 5). 

 It is clear that d(2, 6) ≤ d(2, 6.8) = d(2, 8). Also, d(2, 8) = 254/8 = 127/4 and d(6, 8) = 192/8 = 24. Thus, 
we obtain 

d(2, 8) ≤ d(2, 8) + d(8, 6). 
 It is clear that d(2, 8) ≤ d(2, 6.8) = d(2, 8). Also, d(2, 8) = 254/8 = 127/4 and d(8, 8) = 0. Thus, we       

obtain 
d(2, 8) ≤ d(2, 8) + d(8, 8). 

 It is clear that d(4, 4) ≤ d(4, 4.5) = d(4, 0). Also, d(4, 5) = 16/8 = 2 and d(4, 0) = 15/8. Thus, we obtain 

d(4, 0) ≤ d(4, 5) + d(5, 4). 
 It is clear that d(4, 5) ≤ d(4, 5.4) = d(4, 0). Also, d(4, 5) = 16/8 = 2 and d(4, 0) = 15/8. Thus, we obtain 

d(4, 0) ≤ d(4, 4) + d(4, 5). 
 It is clear that d(4, 6) ≤ d(4, 6.8) = d(4, 8). Also, d(4, 8) = 240/8 = 30 and d(8, 6) = 192/8 = 24. Thus, we 

obtain 

d(4, 8) ≤ d(4, 8) + d(8, 6). 
 It is clear that d(4, 8) ≤ d(4, 8.6) = d(4, 8). Also, d(4, 8) = 240/8 = 30 and d(8, 8) = 0. Thus, we obtain 

d(4, 8) ≤ d(4, 8) + d(8, 8). 
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 It is clear that d(5, 5) ≤ d(5, 5.0) = d(5, 0). Also, d(0, 5) = 31/8 and d(5, 5) = 0. Thus, we obtain 
d(5, 0) ≤ d(5, 0) + d(0, 5). 

 It is clear that d(5, 6) ≤ d(5, 6.8) = d(5, 8). Also, d(5, 8) = 224/8 = 28 and d(8, 6) = 192/8 = 24. Thus, we 

obtain 
d(5, 8) ≤ d(5, 8) + d(8, 6). 

 It is clear that d(5, 8) ≤ d(5, 8.6) = d(5, 8). Also, d(5, 6) = 32/8 = 4 and d(8, 6) = 192/8 = 24. Thus, we 
obtain 

d(5, 8) ≤ d(5, 8) + d(8, 6). 
 It is clear that d(6, 6) ≤ d(6, 6.8) = d(6, 8). Also, d(6, 8) = 192/8 = 24. Thus, we obtain 

d(6, 8) ≤ d(6, 8) + d(6, 8). 

 It is clear that d(6, 8) ≤ d(6, 8.6) = d(6, 8). Also, d(6, 8) = 192/8 = 24 and d(8, 8) = 0. Thus, we obtain 
d(6, 8) ≤ d(6, 8) + d(8, 8). 

 It is clear that d(8, 8) ≤ d(8, 8.2) = d(8, 6). Also, d(6, 8) = 192/8 = 24. Thus, we obtain 
d(8, 6) ≤ d(8, 6) + d(6, 8). 

 

Therefore, ((N, .), d) is A NT metric space. 
 

Now, we show that open balls in ((N, .), d).  
For 0 ∈ N, 

 B(0, 3/8) = {0} 

 B(0,15/8 ) = {0, 2} 
 B(0, 31/8) = {0, 2, 4} 

 B(0, 63/8) = {0, 2, 4, 5} 
 B(0, 255/8) = {0, 2, 4, 5, 6} 

 B(0, 32) = {0, 2, 4, 5, 6, 8} 
For 2 ∈ N, 

 B(2, 3/8) = {2} 

 B(2,3/2 ) = {0, 2} 
 B(2, 7) = {0, 2, 4} 

 B(2, 15/2) = {0, 2, 4, 5} 
 B(2, 63/2) = {0, 2, 4, 5, 6} 

 B(2, 32) = {0, 2, 4, 5, 6, 8} 

For 4 ∈ N, 
 B(4, 15/8) = {4} 

 B(4, 3/2 ) = {0, 4} 
 B(4, 2) = {0, 2, 4} 

 B(4, 6) = {0, 2, 4, 5} 
 B(4, 30) = {0, 2, 4, 5, 6} 

 B(4, 31) = {0, 2, 4, 5, 6, 8} 

 
For 5 ∈ N, 

 B(5, 2) = {5} 
 B(5, 31/8) = {4, 5} 

 B(5, 4) = {0, 4, 5} 

 B(5, 7) = {0, 4, 5, 6} 
 B(5, 31/2) = {0, 2, 4, 5, 6} 

 B(5, 16) = {0, 2, 4, 5, 6, 8} 
For 6 ∈ N, 

 B(6, 4) = {6} 
 B(6, 63/8) = {5, 6} 

 B(6, 15/2) = {0, 5, 6} 

 B(6, 8) = {0, 2, 5, 6} 
 B(6, 24) = {0, 2, 4, 5, 6} 

 B(6, 25) = {0, 2, 4, 5, 6, 8} 
For 8 ∈ N, 

 B(8, 31/2) = {8} 

 B(8, 24) = {5, 8} 
 B(8, 30) = {5, 6, 8} 

 B(8, 63/2) = {4, 5, 6, 8} 
 B(8, 255/8) = { 2, 4, 5, 6, 8} 
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 B(8, 32) = {0, 2, 4, 5, 6, 8}. 
 

Thus, 

in ((N, .), d), we obtain set of every open ball B = {{0}, {2}, {4}, {5}, {6}, {8}, {0, 2}, {0, 4}, {4, 5}, {5, 6},    {5, 
8}, {5, 6, 8}, {0, 5, 6}, {0, 4, 5}, {0, 2, 4}, {4, 5, 6, 8}, {0, 2 ,5, 6},  {0, 2, 4, 5}, {0, 4, 5, 6}, {2, 4, 5, 6, 8},              

{0, 2, 4, 5, 6}, {0, 2, 4, 5, 6, 8}}. 
 

 Also, from Definition 3.1, it is clear that B is a base of T = B# = {A⊂N: A = ∪C, C⊂ B}. Furthermore, B 
and B# satisfy the conditions in Theorem 3.2. Therefore, ((N, .), B#) is a NT topological space. Also, every open 

ball A ∈ B is satisfies the conditions in Theorem 4.3. Finally, from Definition 4.7, ((N, .), Td = B#) is a NT metric 

topological space. 

Corollary 4.9:  Let ((N, *), d) be a NT metric space and ((N, *), Td) be a NT metric topology. Then, there is a 

unique ((N, *), Td) NT topology. 

Definition 4.10: Let ((N, *), d) be a NT metric space, A ⊂ N and B be set of all open ball of ((N, *) , d)). If                   

A =  ∪ 𝐶𝑖 (i ∈I and 𝐶𝑖 ⊂ B) is satisfied, then it is called that A is an open set in ((N, *), d). 

Theorem 4.11: Let ((N, *), d) be a NT metric space. Then ((N, *), Td) is a NT metric topology such that  

Td = {𝐶𝑖⊂N: for every i ∈I and a∈ 𝐶𝑖, there exits at least a 𝜀 >0 such that a∈ B(a, 𝜀) ⊂ 𝐶𝑖}. 

Proof: We show that Td = {𝐶𝑖⊂N: for every i ∈I and a∈ 𝐶𝑖, there exits at least a 𝜀 >0 such that a ∈ B(a, 𝜀) ⊂ 𝐶𝑖} 
is a NT topology. 

i) It is clear that since ((N, *), d) is a NT metric space. 

ii) For every x ∊ N, it is clear that B(x, 𝜀) ⊂ N. Thus, N ∈ 𝑇𝑑. Also, if we choose the 𝜀 large enough, then we can 

write ∅ ∈ Td.  

iii) Let 𝐶𝑖 ∈ 𝑇𝑑, for every i ∈ I. We take an element x ∈ ⋃ 𝐶𝑖𝑖∈𝐼 . Thus, there is a j ∈ I such that x∈ 𝐶𝑗 ∈ Td. 
Where, there is a 𝜀 > 0 such that B(x, 𝜀) ⊂ 𝐶𝑗. Hence, 

B(x, 𝜀) ⊂ 𝐶𝑗 ⊂ ⋃ 𝐶𝑖𝑖∈𝐼  and ⋃ 𝐶𝑖𝑖∈𝐼  ∈ Td. 

iv) We suppose that 𝐶1, 𝐶2, … , 𝐶𝑛 ∈ 𝑇𝑑. If 𝐶1∩𝐶2 ∩ … ∩ 𝐶𝑛 = ∅, then we obtain 𝐶1∩𝐶2 ∩ … ∩ 𝐶𝑛 = ∅ ∈ Td 

since ∅ ∈ Td. We suppose that 𝐶1∩𝐶2 ∩ … ∩ 𝐶𝑛 ≠ ∅. Where, there is an element x ∈ 𝐶1∩𝐶2 ∩ … ∩ 𝐶𝑛. Then, 

if x ∈ 𝐶1, then there is at least 𝑟1> 0 such that B(x, 𝑟1)⊂ 𝐶1. 

if x ∈ 𝐶2, then there is at least 𝑟2> 0 such that B(x, 𝑟2)⊂ 𝐶2. 

. 

. 

. 

if x ∈ 𝐶𝑛, then there is at least 𝑟𝑛> 0 such that B(x, 𝑟𝑛)⊂ 𝐶𝑛. 

If we take r = min{𝑟1, 𝑟2, … , 𝑟𝑛}, then  

B(x, r)⊂ B(x, 𝑟1)∩ B(x, 𝑟2)∩ … ∩ B(x, 𝑟𝑛)⊂ 𝐶1∩𝐶2 ∩ … ∩ 𝐶𝑛. 

Thus, we obtain 𝐶1∩𝐶2 ∩ … ∩ 𝐶𝑛 ∈ Td. 

Definition 4.12: Let ((𝑁1, *), 𝑑1) and ((𝑁2, *), 𝑑2) be  NT metric spaces,  𝑇𝑑1
and 𝑇𝑑2

 be NT metric topologies. If 
𝑇𝑑1

= 𝑇𝑑2
, then it is called that ((N, *), 𝑑1) is equal to ((N, *), 𝑑2). 
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Definition 4.13: Let ((𝑁1, *), 𝑑1), ((𝑁2, *), 𝑑2) be  NT metric spaces and f: 𝑁1→𝑁2  be a function. If            
𝑑1(f(a), f(b)) = 𝑑2(a, b), for every a, b ∈ 𝑁1, then f is called a NT isometry. Also, if f is one to one and surjective, 

then it is called that ((𝑁1, *), 𝑑1) and ((𝑁2, *), 𝑑2) are NT isometric spaces. 

Example 4.14: From Example 4.8, 

𝑁1 = {0, 2, 5, 6}. (𝑁1, .) is a NT set under multiplication module 10 in (ℤ10, .). Also, NT are (0, 0, 0), (2, 6, 2),         

(5, 5, 5) and (6, 6, 6). Thus,  𝑑1(k, m ) = (| 2k  −  2m|)/8 is a NT metric such that 𝑑1: 𝑁1x𝑁1→𝑁1. 
Now, if we take that 

 𝑁2 = {10, 12, 15, 16}. (𝑁2, .) is a NT set under multiplication module 10 in (ℤ10, .).  
Actually, 10 ≡ 0, 12 ≡ 2, 15 ≡ 5 and 16 ≡ 6 in  ℤ10. Thus, NTs are (0, 0, 0), (2, 6, 2), (5, 5, 5) and (6, 6, 6). 

Therefore, it is clear that 𝑑2(k, m) = (| 2k  −  2m|)/213 is a NT metric such that 𝑑2: 𝑁2x𝑁2→𝑁2. 

Now, we define function f: 𝑁1 → 𝑁2 such that f(x) = x + 10. We show that f is a NT isometry.  
 

𝑑2(f(a), f(b)) = 𝑑2(a + 10, b + 10) = (| 2a+10  −  2b+10|)/213 = 
 210.| 2a  −  2b|)/213 =| 2a  −  2b|)/23 = | 2a  −  2b|)/8 = 𝑑1(a, b).  

Thus, from Definition 4.13, f is a NT isometry. Also, it is clear that f is one to one and surjective. Therefore,    

((𝑁1, .), 𝑑1) and ((𝑁2, .), 𝑑2) are NT isometric spaces. 

Definition 4.15: Let ((𝑁1, *), 𝑑1) and ((𝑁2, *), 𝑑2) be  NT metric spaces, 𝑥0 ∈ 𝑁1 and f: 𝑁1→𝑁2  be a function. f 

is continuous at point 𝑥0 if and only if for every B(f(𝑥0), 𝜀), there is a B(𝑥0, 𝛿) such that                                
f(B(𝑥0, 𝛿)) ⊂ B(f(𝑥0), 𝜀). 

Definition 4.16: Let ((𝑁1, *), 𝑑1) and ((𝑁2, *), 𝑑2) be  NT metric spaces, 𝑥0 ∈ 𝑁1 and f: 𝑁1→𝑁2  be a function. f 

is continuous at point 𝑥0 if and only if  

There is a 𝛿 > 0 depending on 𝑥0 and 𝜀 such that it is  𝑑1(𝑥0,x) < 𝛿 ⇒𝑑2(f(𝑥0), f(x)) < 𝜀.                                                                           

Conclusion  

Topology has many different application areas in classical mathematic. Also, NT structures are a new concept in 

neutrosophy. In this paper, we introduce NT metric topology. We give some properties and definitions for NT 
topology, NT metric and NT metric topology. Also, we obtain that in a NT metric space, all NT open sets are a 

NT based for a NT topology. Hence, we can obtain a NT topology using each NT metric topology. Thus, we add 

NT metric topology to NT structures which is a new concept.  

Furthermore, by utilizing NT metric topology, researcher can obtain new structure and properties. For example,    

researcher can define NT quasi – metric topology, NT Hausdorff metric topology, NT partial metric topology, NT 
v-generalized metric topology, NT b-metric topology. 

References 

[1] F. Smarandache, A Unifying Field in logics, Neutrosophy: Neutrosophic Probability, Set and Logic. American 

Research Press: Reheboth, MA, USA, 1998 

[2] L. A. Zadeh, Fuzzy sets,  Information and control, 8(3) (1965), 338-353  

[3] T. K. Atanassov, Intuitionistic fuzzy sets, Fuzzy Sets System, 20 (1986), 87–96 

[4] P. Liu and L. Shi, The Generalized Hybrid Weighted Average Operator Based on Interval Neutrosophic      Hes-

itant Set and Its Application to Multiple Attribute Decision Making, Neural Computing and Applications, 26(2) (2015) 

457- 471 

[5] M. Sahin, I. Deli, and V. Ulucay, Similarity measure of bipolar neutrosophic sets and their application to    multiple 

criteria decision making, Neural Computing and Applications,  (2016), DOI 10. 1007/S00521 

[6] M. Şahin, N. Olgun, V. Uluçay, A. Kargın, and F. Smarandache, A new similarity measure on falsity value      be-

tween single valued neutrosophic sets based on the centroid points of transformed single valued neutrosophic 

numbers with applications to pattern recognition, Neutrosophic Sets and Systems, 15 (2017), 31-48, doi: 

org/10.5281/zenodo570934 

[7] M. Şahin, O Ecemiş,  V. Uluçay,  and A. Kargın, Some new generalized aggregation operators based on     cen-

troid single valued triangular neutrosophic numbers and their applications in multi-attribute decision making, Asian 

Journal of Mathematics and Computer Research, 16(2)  (2017), 63-84 

https://www.researchgate.net/profile/Peide_Liu3
https://www.researchgate.net/scientific-contributions/2068623407_Lanlan_Shi


Neutrosophic Sets and Systems, Vol. 27, 2019 

 

M. Şahin and A. Kargın. Neutrosophic Triplet Metric Topology 

 

161 

[8] S. Broumi, A. Bakali, M. Talea, F. Smarandache, Single Valued Neutrosophic Graphs: Degree, Order and Size. 

IEEE International Conference on Fuzzy Systems, (2016), 2444-2451. 

[9] S. Broumi, A Bakali, M. Talea and F. Smarandache, Decision-Making Method Based On the Interval Valued 

Neutrosophic Graph, Future Technologie, IEEE, (2016) 44-50. 

 [10] F. Smarandache and M. Ali, Neutrosophic triplet as extension of matter plasma, unmatter plasma and       an-

timatter plasma, APS Gaseous Electronics Conference, (2016) doi: 10.1103/BAPS.2016.GEC.HT6.110 

[11] N. A. Nabeeh, F. Smarandache, M. A. Basset, H. A. El – Ghareeb, A. Aboelfetouh, An integrated neutrosophic 

– TOPSIS     approach and its application to personnel selection: A new trend in brain processing and analysis, 

IEEE Access, 7  (2019), 29734 – 29744 

[12] M. A. Basset, A. Gamal, M. Saleh, F. Smarandache, An approach of TOPSIS technique for developing supplier 

selection with group decision making under type – 2 neutrosophic number, Applied Soft Computing, 77 (2019), 438 

- 452 

[13]  M. A. Basset, V. Chang, A. Gamal, F. Smarandache, An integrated neutrosophic ANP and VIKOR method for 

achieving sustainable supplier selection: A case study in importing field, Computers in Industry, 106, (2019), 94 – 

110  

[14] M. A. Basset, V. Chang, A. Gamal, Evulation of the green supply chain managenet practices: A novel neutro-

sophic approach, Computers in Industry, 108, (2019), 210 – 220 

[15] M. A. Basset, G. Manogaran, A. Gamal, F. Smarandache,  A group decision making framework based on 

neutrosophic TOPSIS approach for smart medical device selection, Journal of Medical Systems, 43(2), (2019), 38        

 [16] F. Smarandache and M. Ali, Neutrosophic triplet group. Neural Computing and Applications, 29 (2016),    595-

601. 

[17] M. Ali, F. Smarandache, M. Khan, Study on the development of neutrosophic triplet ring and neutrosophic     

triplet field, Mathematics-MDPI, 6(4) (2018)  

 [18] M. Şahin and A. Kargın, Neutrosophic triplet normed space, Open Physics, 15 (2017), 697-704 

[19] M. Şahin and A. Kargın, Neutrosophic triplet inner product space, Neutrosophic Operational Research 2, 10 

(2017), 193-215,  

[20] F. Smarandache, M. Şahin, A. Kargın, Neutrosophic Triplet G- Module, Mathematics – MDPI, 6  (2018) 

[21] M. Bal, M. M. Shalla, N. Olgun, Neutrosophic triplet cosets and quotient groups, Symmetry – MDPI, 10, (2018) 

[22] M. Şahin, A. Kargın, M. A. Çoban, Fixed point theorem for neutrosophic triplet partial metric space, Symmetry 

– MDPI, 10, (2018) 

[23] M. Şahin and A. Kargın, Neutrosophic triplet v – generalized metric space, Axioms – MDPI, 7, (2018) 

[24] M. Çelik, M. M. Shalla, N. Olgun, Fundamental homomorphism theorems for neutrosophic extended triplet 

groups, Symmetry- MDPI, 10, (2018) 

 [25] I. Braslavsky, J. Stavans, Application of algebraic topology to homologous recombination of DNA, İScience, 4, 

(2018), 64-67 

[26] S. Mishra, R. Srivastava, Fuzzy topologies generated by fuzzy relations, Soft computing, 22(4), (2018)       373-

385 

[27] A. A. Salama, F. Smarandache, S. A. Alblowi, New neutrosophic crisp topological concepts, Neutrosophic sets 

and systems, 4, (2014), 50-54 

[28] A. B. Al-Nafee, R. K. Al – Hamido, F. Smarandache, Separation axioms in neutrosophic crisp topological spaces, 

Neutrosophic Set and Systems, 25, (2019), 25 – 32 

[29] R. K. Al – Hamido, T. Gharibah, S. Jafari, F. Smarandache, On Neutrosophic Crisp Topology via N – Topology, 

Neutrosophic Set and Systems, 23, (2018), 96 – 109 

[30] M. L. Thivagar, S. Jafari, V. S. Devi, V. Antonysamy, A novel approach to nano topology via neutrosophic sets, 

Neutrosophic Set and Systems, 20, (2018), 86 – 94 

[31] M. L. Thivagar, S. Jafari, V. S. Devi, The ingenuity of neutrosophic topology N – Topology, Neutrosophic Set 

and Systems, 19, (2018), 91 – 100 



Neutrosophic Sets and Systems, Vol. 27, 2019  

 

M. Şahin and A. Kargın. Neutrosophic Triplet Metric Topology 

 

162 

[32] R. Dhavaseelan, S. Jafari, F. Smarandache, Compact open topology and evaluation map via neutrosophic sets, 

Neutrosophic Set and Systems, 16, (2017), 35 – 38 

[33] M. Şahin, A. Kargın, F. Smarandache, Neutrosophic triplet topology, Neutrosophic Triplet Research 1, 4 (2019), 

43-54 

  

 

Received: February 1, 2019.   Accepted: May 15, 2019 

 

 

 


