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Abstract  Motivated by the concepts of fuzzy metric 
and m-metric spaces, we introduced the notion of Non- 
Archimedean fuzzy m-metric space which is an extension 
of partial fuzzy metric space. We present some examples in 
support of this new notion. Regarding this notion, its 
topological structure and some properties are specified 
simultaneously. At the end, some fixed point results are 
also provided.
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1. Introduction
Zadeh [11] was first who introduced the concept of 

fuzzy sets in 1965. In 1981, the idea of fuzzy contractive 
mappings was initially introduced by Heilpern [20] and 
proved some fixed point theorems for these fuzzy 
contractive mappings in metric linear spaces. In literature, 
a number of fixed point theorems for fuzzy contractive 
mappings have come into sight. Now a days, researchers 
have great interest in theory of fuzzy metric spaces. Study 
inquiry into discipline of fixed point theory on fuzzy metric 
spaces ([2, 5, 8, 15, 20-23] etc.) has been developed more 
frequently. 

Asadi et al. [12] proposed the m-metric, an intended 
conception of a partial metric and provided some fixed 
point results in these m-metric spaces and after that Samer 
Assaf [18] reintroduced the m-metric presented in [18] and 
extended it to allow negative values. Topology given by 
Samer Assaf [18] for open balls in m- metric spaces was 
optimal but not optimal given by Asadi et al. [12]. 

The fixed point theory with graph is a very interesting 
approach in the field of research and has wide number of 
applications in other fields. In 2006, Espinola and Kirk [16] 

established some results on merging the fixed point theory 
and graph theory. In 2008, Jachymski [9] studied the 
Banach contraction principle in metric space with graph 
and gave an interesting approach in this direction. His work 
is considered as a reference in this domain. Motivated by 
the work of Jachymski, several authors established many 
results on various spaces endowed with graph. 

2. Materials and Methods
Definition 2.1. [18] Let X be any non-empty set and m 

be real valued mapping on X × X. Consider     
 𝑚𝑚𝑥𝑥,𝑦𝑦  = min{m(x, x), m(y, y)}. We say that m is an 
m-metric on X if it satisfies the following axioms: 
1. for all x, y ∈ X, 𝑚𝑚𝑥𝑥,𝑦𝑦 ≤ m(x, y).
2. for all x, y ∈ X, m(x, y) = m(y, x).
3. for all x, y ∈ X, m(x, x) = m(x, y) = m(y, y) if and

only if x = y
4. for all x, y, z ∈ X,

m(x, y) − 𝑚𝑚𝑥𝑥,𝑦𝑦  ≤ {m(x, z) − 𝑚𝑚𝑥𝑥,𝑧𝑧} + { m(z, y) −
𝑚𝑚𝑧𝑧,𝑦𝑦} Then the pair (X, m) is known as m- metric space. 

Example 2.2. [18] Let m: R× R→ R be a mapping 
defined as m(𝜏𝜏, 𝜂𝜂) = 𝜏𝜏 + 𝜂𝜂 for all 𝜏𝜏, 𝜂𝜂 ∈  R then m is a 
m- metric on R. 

Definition 2.3.[21] A binary operation ∗ : [0, 1] × [0,1] 
→ [0, 1] is said to be continuous t-norm if it satisfies the 
following conditions: 
1. ∗ is associative and commutative;
2. ∗ is continuous;
3. 𝜂𝜂 ∗1 = 1 = 1∗  𝜂𝜂 ∀ 𝜂𝜂 ∈[0, 1];
4. 𝜏𝜏 ∗ 𝜂𝜂 ≤ 𝜅𝜅 ∗ 𝜌𝜌 if 𝜏𝜏 ≤ 𝜅𝜅 and 𝜂𝜂 ≤ 𝜌𝜌 for all 𝜏𝜏, 𝜅𝜅, 𝜂𝜂,

𝜌𝜌 ∈[0,1].

Definition 2.4. [21] A fuzzy metric ( in the sense George 
and Veeramani) on a nonempty set X is a function M: X × 
X × (0, ∞) → [0, 1] such that for all 𝜏𝜏, 𝜂𝜂, 𝜅𝜅 ∈ X and t, s > 
0;  
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1. M(𝜏𝜏, 𝜂𝜂, t) > 0; 
2. 𝜏𝜏 = 𝜂𝜂 ⇔ M(𝜏𝜏, 𝜂𝜂, t) =1; 
3. M(𝜏𝜏, 𝜂𝜂, t) = M(𝜂𝜂 , 𝜏𝜏, t); 
4. M(𝜏𝜏, 𝜂𝜂, t+s) ≥ M(𝜏𝜏, 𝜅𝜅, t) ∗ M (𝜅𝜅, 𝜂𝜂, s); 
5. M(𝜏𝜏, 𝜅𝜅, ·) : (0, ∞) → (0, 1] is continuous mapping.  

Then 3-tuple (X, M, ∗) is called a fuzzy metric space 
where ∗ is a continuous t-norm. If the condition (4) is 
replaced by M(𝜏𝜏, 𝜂𝜂, max{t, s}) ≥ M(𝜏𝜏, 𝜅𝜅, t) ∗ M (𝜅𝜅, 𝜂𝜂, s) 
then the space (X, M, ∗) is called a non-Archimedian fuzzy 
metric space. Any non-Archimedian fuzzy metric space is 
a fuzzy metric space. 

Definition 2.5.[21] A partial fuzzy metric is a ordered 
tuple (X, P, ∗) such that X is a non-empty set, ∗ is a 
continuous t- norm and P is a fuzzy set on X × X × (0, ∞) 
satisfying the following conditions, for all 𝜏𝜏, 𝜂𝜂, 𝜅𝜅 ∈ X and 
t, s > 0  

(PFM-1) 𝜏𝜏 = 𝜂𝜂 ⇔ P(𝜏𝜏, 𝜏𝜏, t) = P(𝜏𝜏, 𝜂𝜂, t) = P(𝜂𝜂, 𝜂𝜂, t); 
(PFM-2) P(𝜂𝜂, 𝜂𝜂, t) ≥ P(𝜏𝜏, 𝜂𝜂, t); 
(PFM-3) P(𝜏𝜏, 𝜂𝜂, t) = P(𝜂𝜂, 𝜏𝜏, t); 
(PFM-4) P(𝜏𝜏, 𝜂𝜂, max{t, s}) ∗ P(𝜅𝜅, 𝜅𝜅, max{t, s}) 
          ≥ P(𝜏𝜏, 𝜅𝜅, t) ∗ P(𝜅𝜅, 𝜂𝜂, s);  
(PFM-5) P(𝜏𝜏, 𝜅𝜅, ·): (0, ∞) → (0, 1] is continuous.  

It can be easily shown that if P(𝜏𝜏, 𝜂𝜂, t) = 1, then from 
(PM-1) and (PM-2), we get 𝜏𝜏 = 𝜂𝜂. But if 𝜏𝜏 = 𝜂𝜂, P(𝜏𝜏, 𝜂𝜂, t) 
may not be 1. The 3-tuple (R+, P, ∗), where                
P(𝜏𝜏, 𝜂𝜂, t) = 𝑡

𝑡+max {𝜏,𝜂 }
 is the simplest example of a partial 

fuzzy metric space (PFMS). 

Example 2.6.[21] Let (X, p) be a partial metric space 
and P : X × X × (0, ∞) → [0, 1] be a mapping defined as  

P(𝜏𝜏, 𝜂𝜂, t) = 𝑡
𝑡+p(𝜏,𝜂)

 or P(𝜏𝜏, 𝜂𝜂, t) = 𝑒−𝑝(𝜏,𝜂)
𝑡 . 

If 𝜏𝜏 ∗ 𝜂𝜂 = 𝜏𝜏 𝜂𝜂 for all 𝜏𝜏, 𝜂𝜂 ∈ [0, 1], then clearly P is a 
partial fuzzy metric, but it may not be a fuzzy metric. For 
more details concerning partial fuzzy metric space, see 
[21]. 

Now we recall some basic concepts related to Graph 
theory. 

Let (X, d) be a complete metric space. Throughout this 
paper, we suppose that G = (V, E) is a digraph such that V 
(G) = X is the vertex set and E(G) is the set of its edges 
contains no parallel edges with (v, v) ∈ E(G). By G-1, we 
mean that it is the inverse of the graph which is obtained 
from G by reversing the direction of edges. By disregarding 
the direction of edges of G, we acquire 𝐺𝐺�, the undirected 
graph from G so, E(𝐺𝐺�) = E(G)∪ E(G-1). Actually, it will be 
more convenient for us to treat 𝐺𝐺� as a digraph for which 
the set of its edges is symmetric. 

In this paper, motivated by the work of Sedghi et al. [21] 
and approach of fixed point theory with graph, we establish 
the notion of non-Archimedean fuzzy m-metric space. We 
also obtain their properties, its topological structure and 
some fixed point results in the context of non-Archimedean 
fuzzy m-metric space. Some of our results are 

generalization of Sedghi et al. [21]. These results 
generalize and subsume many previously obtained fixed 
point results.  

In this paper, we organize our work in the following 
manner: 

In section 3, we establish notion of Non-Archimedean 
fuzzy m-metric space, their properties and its topological 
structure then in section 4, present some fixed point 
theorems in context of non- Archimedean fuzzy m-metric 
space. 

3. Non-Archimedean Fuzzy M-Metric 
Space (NAFmMS) and Its Topology 

Here, we will define the notion of non-Archimedean 
fuzzy m-metric space and its topological properties. 

Definition 3.1. Let X be any non-empty arbitrary set,∗ 
be a continuous t-norm and mapping                 
Fm: X× X × (0, ∞) → [0, 1] satisfying, ∀ 𝜏𝜏, 𝜂𝜂, 𝜅𝜅 ∈X and 
t,s > 0; 

(FMM 1) Fm(𝜏𝜏, 𝜂𝜂, t) = Fm(𝜂𝜂, 𝜂𝜂, t) = Fm(𝜏𝜏, 𝜏𝜏, t) if and      
          only if 𝜏𝜏 = 𝜂𝜂; 
(FMM 2) max{ Fm(𝜏𝜏, 𝜏𝜏, t), Fm(𝜂𝜂, 𝜂𝜂,t)}≥ Fm (𝜏𝜏, 𝜂𝜂,t); 
(FMM 3) Fm (𝜏𝜏, 𝜂𝜂, t) = Fm ( 𝜂𝜂, 𝜏𝜏, t); 
(FMM 4) Fm (𝜏𝜏, 𝜂𝜂, max{t,s})∗ 𝑀𝜏,𝜅,𝑡,𝑠 ∗ 𝑀 𝜂,𝜅,𝑡,𝑠  
                ≥ Fm (𝜏𝜏, 𝜅𝜅,t) ∗ Fm (𝜅𝜅, 𝜂𝜂,s) ∗ 𝑀𝜏,𝜂,𝑡,𝑠  ; 
(FMM 5) Fm (𝜏𝜏, 𝜂𝜂, ∙): (0, ∞) → [0, 1] is continuous; 

where 𝑀𝑥𝑥,𝑦𝑦,𝑡,𝑠 represents that  

𝑀𝑥𝑥,𝑦𝑦,𝑡,𝑠  = max {Fm(x, x, max{t, s}), Fm (y, 𝑦, max{t, s})}  

∀ 𝑥, 𝑦 ∈ X 
then Fm is called Fuzzy m-metric on X and the triplet       
(X, Fm, ∗) known as non-Archimedean fuzzy m-metric 
space (NAFmMS).  
Since Fm (x,x, max{t,s}), Fm (y,y, max{t,s})  ∈ [0,1], 
therefore 𝑀𝑥𝑥,𝑦𝑦,𝑡,𝑠 exists for all 𝑥, 𝑦 ∈ X and t, s > 0. It is 
clear from (FMM 1), if 𝜏𝜏 = 𝜂𝜂 then Fm (𝜏𝜏, 𝜂𝜂, t) may not be 
1, also if Fm( 𝜏𝜏, 𝜂𝜂 ,t) =1 doesn’t implies 𝜏𝜏 = 𝜂𝜂  but            
Fm (𝜏𝜏, 𝜂𝜂,t) = 1 implies Fm (𝜏𝜏, 𝜂𝜂, t) = 𝑀𝜏,𝜂,𝑡.  

From (FMM 4), obviously we can observe that for all 𝜏𝜏, 
𝜂𝜂, 𝜅𝜅 ∈X and t > 0, 

(FMM 6) Fm (𝜏𝜏, 𝜂𝜂, t)∗ 𝑀𝜏,𝜅,𝑡 ∗ 𝑀𝜅,𝜂,𝑡  

≥ Fm (𝜏𝜏, 𝜅𝜅,t) ∗ Fm (𝜅𝜅, 𝜂𝜂,t) ∗ 𝑀𝜏,𝜂,𝑡  

where 𝑀𝜏,𝜂,𝑡  = max{ Fm (𝜏𝜏, 𝜏𝜏, t), Fm (𝜂𝜂, 𝜂𝜂, t)} ∀ 𝜏𝜏, 𝜂𝜂 ∈ X. 
Also here,  𝑀𝜏,𝜂,𝑡  exist ∀ 𝜏𝜏,  𝜂𝜂 ∈ X and t > 0 since        
Fm (𝜏𝜏, 𝜏𝜏, t), Fm (𝜂𝜂, 𝜂𝜂, t) ∈ [0,1]. 

Some basic examples of non-Archimedean fuzzy 
m-metric are given below: 

Example 3.1. Let X = {𝜏𝜏, 𝜂𝜂} be a two point set where     
𝜏𝜏, 𝜂𝜂 ∈R (set of reals) and m(𝜏𝜏, 𝜂𝜂) be a m-metric on X. For 
all 𝜏𝜏, 𝜂𝜂 ∈ X, the m-metric defined as m(𝜏𝜏, 𝜏𝜏) = m(𝜏𝜏, η) = 
m(η, 𝜏𝜏) = 1, m(η,η) = 2 ( not a partial metric ). Then 

mapping defined by Fm( 𝜏𝜏,  𝜂𝜂 , t) = 1 - 𝑒
−𝑚(𝜏,𝜂 )

𝑡  is a 
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non-Archimedean fuzzy m–metric on X with  𝜏𝜏 ∗  𝜂𝜂  = 
min{𝜏𝜏, 𝜂𝜂}.  

Clearly, Fm (𝜏𝜏, 𝜂𝜂, t) ∈ [0, 1] and continuous in t and 
satisfying all the properties of fuzzy m-metric as 

1. Fm (𝜏𝜏, 𝜏𝜏, t) = Fm (η, η,t) = Fm (𝜏𝜏, 𝜂𝜂,t) if and only if 𝜏𝜏 = 
η, but Fm (𝜏𝜏, 𝜏𝜏, t) = Fm (η, η,t) = Fm (𝜏𝜏, 𝜂𝜂,t), it is not possible. 

2. max { Fm (𝜏𝜏, 𝜏𝜏, t), Fm (η, η,t) }≥ Fm (𝜏𝜏, 𝜂𝜂,t), that is, 
max{1-𝑒

−1
𝑡 , 1-𝑒

−2
 𝑡  } ≥1-𝑒

−1
𝑡  implies 1-𝑒

−2
 𝑡 ≥1-𝑒

−1
𝑡  which 

is true. 
3. Fm (𝜏𝜏, 𝜂𝜂,t) = Fm (𝜂𝜂, 𝜏𝜏, t) ∀ 𝜏𝜏, 𝜂𝜂 ∈X. 
4. Let t > s, for 𝜅𝜅 =  𝜏𝜏 

Fm (𝜏𝜏, 𝜂𝜂, t) ∗ 𝑀𝜏,𝜅,𝑡 ∗ 𝑀𝜅,𝜂,𝑡  ≥ Fm (𝜏𝜏, 𝜅𝜅,t) ∗ Fm (𝜅𝜅, 𝜂𝜂,t) ∗ 
𝑀𝜏,𝜂,𝑡  

that is, ( 1-𝑒
−1
𝑡  ) ∗ max{1-𝑒

−1
𝑡  , 1-𝑒

−1
 𝑡  } ∗ max{1-𝑒

−1
𝑡  , 

1-𝑒
−2
 𝑡  } ≥ ( 1-𝑒

−1
𝑡  ) ∗ ( 1 − 𝑒

−1
𝑡  ) ∗ max{1-𝑒

−1
𝑡 , 1-𝑒

−2
 𝑡  } 

implies that  
min {(1- 𝑒

−1
𝑡  ) , ( 1- 𝑒

−1
𝑡 )  , (1 − 𝑒

−2
𝑡 ) } ≥ 

min{(1-𝑒
−1
𝑡  ), � 1 − 𝑒

−1
𝑡  � , � 1 − 𝑒

−2
𝑡  �} 

which is also true.  
Similarly if we take 𝜅𝜅 = 𝜂𝜂 then it is also hold. 

Example 3.2. Suppose that m(𝜏𝜏, 𝜂𝜂) be any m-metric on 
X and Fm: X× X × (0, ∞) → [0, 1] is a mapping defined 
as 

Fm (𝜏𝜏, 𝜂𝜂, t) = 𝑒
−𝑚(𝜏,𝜂 )

𝑡 . 
Then Fm is a non-Archimedean fuzzy m-metric with     

𝜏𝜏 ∗ 𝜂𝜂 = 𝜂𝜂, ∀𝜏𝜏, 𝜂𝜂 ∈[0, 1] but may not be a partial fuzzy 
metric. 

Since, it is easy to prove the conditions (FMM 1), (FMM 
3) and (FMM 5) of definition 3.1. by using concept of 
m-metric. Next, we have to prove the conditions (FMM 2) 
and (FMM 4) of definition 3.1. 

(FMM 2) In m-metric space (X, m), we have 

min{m(𝜏𝜏, 𝜏𝜏), m(𝜂𝜂, 𝜂𝜂)}≤ m(𝜏𝜏, 𝜂𝜂) 

Here two cases arise: 
Case I: min{ m(𝜏𝜏, 𝜏𝜏), m(𝜂𝜂, 𝜂𝜂)}= m(𝜏𝜏, 𝜏𝜏)≤ m(𝜏𝜏, 𝜂𝜂) 

⇒ Fm(𝜏𝜏, 𝜏𝜏, t) = 𝑒
−𝑚(𝜏,𝜏)

𝑡 ≥ 𝑒
−𝑚(𝜏,𝜂)

𝑡 = Fm(𝜏𝜏, 𝜂𝜂, t). 

If m(𝜂𝜂, 𝜂𝜂)≥ m(𝜏𝜏, 𝜂𝜂) then 

Fm(𝜂𝜂, 𝜂𝜂,t) = 𝑒
−𝑚(𝜂,𝜂)

𝑡 ≤ 𝑒
−𝑚(𝜏,𝜂)

𝑡 = Fm(𝜏𝜏, 𝜂𝜂, t) 

implies that max{ Fm(𝜏𝜏, 𝜏𝜏, t ), Fm(𝜂𝜂, 𝜂𝜂,t) } = Fm(𝜏𝜏, 𝜏𝜏, t) ≥ 
Fm(𝜏𝜏, 𝜂𝜂, t). 

Case II: min{ m(𝜏𝜏, 𝜏𝜏), m(𝜂𝜂, 𝜂𝜂)}= m(𝜂𝜂, 𝜂𝜂)≤ m(𝜏𝜏, 𝜂𝜂) 
Similarly, it can be proved as in case I. 
(FMM 4) Without loss of generality (W.L.G.), we take t> 

s. 
Again, in m-metric space we have 

m(𝜏𝜏, 𝜂𝜂) - 𝑚𝑚𝜏,𝜂 ≤ m(𝜏𝜏, 𝜅𝜅) -𝑚𝑚𝜏,𝜅  + m(𝜅𝜅, 𝜂𝜂)- 𝑚𝑚𝜂,𝜅  

where 𝑚𝑚𝜏,𝜂  = min{ m(𝜏𝜏, 𝜏𝜏), m(𝜂𝜂, 𝜂𝜂)} 
that is, m(𝜏𝜏, 𝜂𝜂) + 𝑚𝑚𝜏,𝜅 + 𝑚𝑚𝜂,𝜅 ≤ m(𝜏𝜏, 𝜅𝜅) + m(𝜅𝜅, 𝜂𝜂) + 𝑚𝑚𝜏,𝜂 . 

It is enough to take the following cases: 
1. m(𝜏𝜏, 𝜏𝜏)= m(𝜂𝜂, 𝜂𝜂) = m(𝜅𝜅, 𝜅𝜅) 
2. m(𝜏𝜏, 𝜏𝜏)< m(𝜂𝜂, 𝜂𝜂) < m(𝜅𝜅, 𝜅𝜅) 
3. m(𝜏𝜏, 𝜏𝜏)< m(𝜂𝜂, 𝜂𝜂) = m(𝜅𝜅, 𝜅𝜅) 
4. m(𝜏𝜏, 𝜏𝜏)> m(𝜂𝜂, 𝜂𝜂) = m(𝜅𝜅, 𝜅𝜅) 
5. m(𝜏𝜏, 𝜏𝜏)= m(𝜂𝜂, 𝜂𝜂) < m(𝜅𝜅, 𝜅𝜅) 
6. m(𝜏𝜏, 𝜏𝜏)= m(𝜂𝜂, 𝜂𝜂) > m(𝜅𝜅, 𝜅𝜅) 

Consider the case 2: m(𝜏𝜏, 𝜏𝜏) < m(𝜂𝜂, 𝜂𝜂) < m(𝜅𝜅, 𝜅𝜅) 
then m(𝜏𝜏, 𝜂𝜂) +𝑚𝑚𝜏,𝜅 + 𝑚𝑚𝜂,𝜅 ≤ m(𝜏𝜏, 𝜅𝜅) + m(𝜅𝜅, 𝜂𝜂)+ 𝑚𝑚𝜏,𝜂  
becomes 

m(𝜏𝜏, 𝜂𝜂)+ m(𝜏𝜏, 𝜏𝜏)+ m(𝜂𝜂, 𝜂𝜂) ≤ m(𝜏𝜏, 𝜅𝜅) + m(𝜅𝜅, 𝜂𝜂) + m(𝜏𝜏, 𝜏𝜏) 

⇒  𝑒
−(m(𝜏,𝜂)+ m(𝜏,𝜏)+ m(𝜂,𝜂) )

𝑡  ≥  𝑒
−(m(𝜏,𝜅) + m(𝜅,𝜂) + m(𝜏,𝜏))

𝑡  

⇒  𝑒
−m(𝜏,𝜂)

𝑡 ∙ 𝑒
−m(𝜏,𝜏)

𝑡  ∙ 𝑒
−m(𝜂,𝜂)

𝑡 ≥ 𝑒
−m(𝜏,𝜅) 

𝑡

∙ 𝑒
−m(𝜅,𝜂)

𝑡  ∙ 𝑒
−m(𝜏,𝜏)

𝑡  

implies that 

Fm (𝜏𝜏, 𝜂𝜂, t) ∗ 𝑀𝜏,𝜅,𝑡 ∗ 𝑀𝜅,𝜂,𝑡  ≥ Fm (𝜏𝜏, 𝜅𝜅,t) ∗ Fm (𝜅𝜅, 𝜂𝜂,t) ∗ 
𝑀𝜏,𝜂,𝑡 

Thus all the remaining cases can be proved easily in 
similar way. 

Definition 3.2. Let (X, Fm, ∗) be a non-Archimedean 
fuzzy m-metric space then  

(1) A sequence { 𝜗𝜗𝑛𝑛  } in (X, Fm, ∗ ) is said to be 
convergent to 𝜗𝜗 ∈ X iff for each 𝜀 > 0, there exists a 
positive integer k > 0 such that Fm (𝜗𝜗𝑛𝑛, 𝜗𝜗, t) ≥ M𝜗𝑛 ,𝜗,𝑡 – 𝜀 
fo all n ≥ k. 

That is, lim
𝑛𝑛→∞

{ Fm (𝜗𝜗𝑛𝑛, 𝜗𝜗, t) - M𝜗𝑛,𝜗,𝑡}= 0 
(2) The sequence {𝜗𝜗𝑛𝑛} in (X, Fm, ∗) is said to be Cauchy 

if  
lim

𝑛𝑛,𝑚𝑚→∞
 { Fm( 𝜗𝜗𝑛𝑛 , 𝜗𝜗𝑚𝑚 , t) - M𝜗𝑛,𝜗𝑚,𝑡}  = 0 and 

lim
𝑛𝑛,𝑚𝑚→∞

{𝑀𝜗𝑛,𝜗𝑚 ,𝑡−m𝜗𝑛,𝜗𝑚,𝑡} = 0 where m𝜗𝑛,𝜗𝑚,𝑡 = min{ Fm 
(𝜗𝜗𝑛𝑛, 𝜗𝜗𝑛𝑛, 𝑡), Fm (𝜗𝜗𝑚𝑚, 𝜗𝜗𝑚𝑚, 𝑡)} 

(3) (X,Fm,∗) is said to be complete if every Cauchy 
sequence {𝜗𝜗𝑛𝑛} in X converges to a point 𝜗𝜗.  

(4) Mapping f : X→ X is said to be continuous at 𝜗𝜗 ∈X, 
if for each 𝜀 > 0 there exists a 𝛿 > 0 such that whenever 
Fm (𝜗𝜗,𝜌𝜌,t) > 𝑀𝜗,𝜌,𝑡 −𝛿 implies Fm (f 𝜗𝜗, f 𝜌𝜌,t) > 𝑀𝑓𝜗,𝑓𝜌,𝑡 − 
𝜀 for all 𝜌𝜌 ∈ X. In terms of sequence whenever 𝜗𝜗𝑛𝑛 →  𝜗𝜗 
then f𝜗𝜗𝑛𝑛 → f 𝜗𝜗 as n→ ∞. 

That is, if lim
𝑛𝑛→∞

 { Fm (𝜗𝜗𝑛𝑛, 𝜗𝜗, t) - M𝜗𝑛,𝜗,t} = 0 then lim
𝑛𝑛→∞

 
{ Fm (f 𝜗𝜗𝑛𝑛, f𝜗𝜗, t) - Mf𝜗𝑛,f𝜗,t} = 0  

(5) Fm is said to be upper semi-continuous on X if for 
every 𝜗𝜗 ∈X, 

lim
𝑛𝑛→∞

sup Fm (𝜗𝜗𝑛𝑛, 𝜗𝜗, t) ≤ Fm(𝜗𝜗,p,t) whenever a sequence 
{𝜗𝜗𝑛𝑛} in X which converges to a point p∈X. 

(6) fuzzy m-metric space (X, Fm, ∗) is compact if every 
sequence in X has a convergent subsequence. 

Theorem 3.1. A non-Archimedean Fuzzy m-metric Fm 
(𝜏𝜏, 𝜂𝜂, t) is non-decreasing with respect to 't' for each 𝜏𝜏, 
𝜂𝜂 ∈X and t > 0, if the continuous t-norm satisfies the 
following condition for all a,b,d ∈ [0,1], 
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a∗b≥ a∗d ⇒ b ≥ d for all a,b,d ∈ [0,1]    (1) 

Proof. From (FMM 4) for all , 𝜂𝜂, 𝜅𝜅 ∈ X and t,s > 0, we 
get 

Fm (𝜏𝜏, 𝜂𝜂, max{t,s}) ∗ 𝑀𝜏,𝜅,𝑡,𝑠 ∗ 𝑀𝜅,𝜂,𝑡,𝑠  ≥ Fm (𝜏𝜏, 𝜅𝜅, s) ∗ 
Fm (𝜅𝜅, 𝜂𝜂, t) ∗ 𝑀𝜏,𝜂,𝑡,𝑠. 

Let t > s, and taking 𝜅𝜅 =  𝜂𝜂 

Fm (𝜏𝜏, 𝜂𝜂, t) ∗ 𝑀𝜏,𝜂,𝑡 ∗ 𝑀𝜂,𝜂,𝑡  ≥ Fm (𝜏𝜏, 𝜂𝜂, s) ∗ Fm (𝜂𝜂, 𝜂𝜂,t) ∗ 
𝑀𝜏,𝜂,𝑡 

or Fm (𝜏𝜏, 𝜂𝜂, t) ∗ 𝑀𝜏,𝜂,𝑡 ∗ Fm (𝜂𝜂, 𝜂𝜂, t) ≥ Fm (𝜏𝜏, 𝜂𝜂, s) ∗ Fm (𝜂𝜂, 
𝜂𝜂, t) ∗ 𝑀𝜏,𝜂,𝑡 

implies that Fm (𝜏𝜏, 𝜂𝜂, t) ≥ Fm (𝜏𝜏, 𝜂𝜂, s) by (1). 
Theorem 3.2. Every partial fuzzy metric is a 

non-Archimedean fuzzy m-metric.  
Proof: Let (X, P, ∗) be a partial fuzzy metric space. It 

can be easily shown that the partial fuzzy metric satisfies 
the conditions (FMM 1), (FMM 3) and (FMM 5) of 
non-Archimedean fuzzy m-metric space (definition 3.1). 
Next, we have to prove the conditions (FMM 2) and (FMM 
4).  

(FMM 2) In PFMS, P(𝜏𝜏, 𝜏𝜏, t) ≥ P(𝜏𝜏, 𝜂𝜂,t) for all 𝜏𝜏 ∈ X 
implies that max{P(𝜏𝜏, 𝜏𝜏, t), P(𝜂𝜂, 𝜂𝜂,t)} ≥ P(𝜏𝜏, 𝜂𝜂,t) that is, 
(FMM 2) holds. 

(FMM 4) Let t > s and P be a partial fuzzy metric then for 
all 𝜏𝜏, 𝜂𝜂, 𝜅𝜅 ∈X, we have to show that 

P (𝜏𝜏, 𝜂𝜂, t) ∗ 𝑀𝜏,𝜅,𝑡 ∗ 𝑀𝜅,𝜂,𝑡  ≥ P(𝜏𝜏, 𝜅𝜅,t) ∗ P(𝜅𝜅, 𝜂𝜂,t) ∗ 
𝑀𝜏,𝜂,𝑡 

To prove above inequality, it is enough to take the 
following cases: 

1. P(𝜏𝜏, 𝜏𝜏,t) = P(𝜂𝜂, 𝜂𝜂,t) = P(𝜅𝜅, 𝜅𝜅,t) 
2. P(𝜏𝜏, 𝜏𝜏,t) < P(𝜂𝜂, 𝜂𝜂,t) <P(𝜅𝜅, 𝜅𝜅,t) 
3. P(𝜏𝜏, 𝜏𝜏,t) = P(𝜂𝜂, 𝜂𝜂,t) < P(𝜅𝜅, 𝜅𝜅,t) 
4. P(𝜏𝜏, 𝜏𝜏,t) = P(𝜂𝜂, 𝜂𝜂,t) >P(𝜅𝜅, 𝜅𝜅, t) 
5. P(𝜏𝜏, 𝜏𝜏,t) <P(𝜂𝜂, 𝜂𝜂,t) = P(𝜅𝜅, 𝜅𝜅,t) 
6. P(𝜏𝜏, 𝜏𝜏,t) > P(𝜂𝜂, 𝜂𝜂,t) = P(𝜅𝜅, 𝜅𝜅,t) 

Without loss of generality, we take the following cases: 
Case 4 : Since P(𝜏𝜏, 𝜂𝜂,t) ∗P(𝜅𝜅, 𝜅𝜅,t) ≥ P(𝜏𝜏, 𝜅𝜅,t) ∗ P(𝜅𝜅, 𝜂𝜂,t) 

as P(𝜏𝜏, 𝜏𝜏,t) > P(𝜅𝜅, 𝜅𝜅,t)  

⇒P(𝜏𝜏, 𝜂𝜂,t) ∗ P(𝜏𝜏, 𝜏𝜏, t)  ≥ P(𝜏𝜏, 𝜂𝜂,t) ∗ P(𝜅𝜅, 𝜅𝜅, t)  ≥ P(𝜏𝜏, 𝜅𝜅,t) 
∗ P(𝜅𝜅, 𝜂𝜂,t) 

⇒ P(𝜏𝜏, 𝜂𝜂,t) ∗ P(𝜏𝜏, 𝜏𝜏, t) ∗ P(𝜂𝜂, 𝜂𝜂,t) ≥ P(𝜏𝜏, 𝜅𝜅,t) ∗ P(𝜅𝜅, 
𝜂𝜂,t)∗P(𝜂𝜂, 𝜂𝜂,t) 

⇒ P (𝜏𝜏, 𝜂𝜂, t)∗ 𝑀𝜏,𝜅,𝑡 ∗ 𝑀𝜅,𝜂,𝑡  ≥P(𝜏𝜏, 𝜅𝜅,t) ∗ P(𝜅𝜅, 𝜂𝜂,t) ∗ 
𝑀𝜏,𝜂,𝑡. 

Case 5: Again, P(𝜏𝜏, 𝜂𝜂 ,t) ∗P(𝜅𝜅, 𝜅𝜅,t) ≥ P(𝜏𝜏, 𝜅𝜅 ,t) ∗ P(𝜅𝜅, 
𝜂𝜂,t) 

⇒ P(𝜏𝜏, 𝜂𝜂,t) ∗P(𝜅𝜅, 𝜅𝜅,t) ∗ P(𝜂𝜂, 𝜂𝜂,t) ≥ P(𝜏𝜏, 𝜅𝜅,t) ∗ P(𝜅𝜅, 𝜂𝜂,t) 
∗P(𝜂𝜂, 𝜂𝜂,t) 

⇒ P (𝜏𝜏, 𝜂𝜂, t)∗ 𝑀𝜏,𝜅,𝑡 ∗ 𝑀𝜅,𝜂,𝑡  ≥ P(𝜏𝜏, 𝜅𝜅,t) ∗ P(𝜅𝜅, 𝜂𝜂,t) ∗ 
𝑀𝜏,𝜂,𝑡. 

Case 6: As P(𝜏𝜏, 𝜂𝜂,t) ∗P(𝜅𝜅, 𝜅𝜅,t) ≥ P(𝜏𝜏, 𝜅𝜅,t) ∗ P(𝜅𝜅, 𝜂𝜂,t) 
( In PFMS) 

 ⇒ P(𝜏𝜏, 𝜂𝜂,t) ∗P(𝜅𝜅, 𝜅𝜅,t) ∗ P(𝜏𝜏, 𝜏𝜏,t) ≥ P(𝜏𝜏, 𝜅𝜅,t) ∗ P(𝜅𝜅, 𝜂𝜂,t) 
∗P(𝜏𝜏, 𝜏𝜏,t)  

⇒ P (𝜏𝜏, 𝜂𝜂, t)∗ 𝑀𝜏,𝜅,𝑡 ∗ 𝑀𝜅,𝜂,𝑡  ≥ P(𝜏𝜏, 𝜅𝜅,t) ∗ P(𝜅𝜅, 𝜂𝜂,t) ∗ 
𝑀𝜏,𝜂,𝑡. 

Similarly, we can prove all the left cases. 
Thus, partial fuzzy metric satisfies all the conditions of 

non-Archimedean fuzzy m-metric. Therefore every partial 
fuzzy metric space is non-Archimedean fuzzy m-metric 
space. 

Remark: Fuzzy metric ⇒ Partial fuzzy metric ⇒ 
non-Archimedean Fuzzy m- metric but not conversely. 

Corresponding to every fuzzy metric and 
non-Archimedean fuzzy m-metric, we can introduce 
another non-Archimedean fuzzy m-metric as: 

Example 3.3. Let (X, F,∗), (X, Fm,∗) be a fuzzy metric 
space and non-Archimedean fuzzy m-metric space 
respectively. Then the mappings Mfi : X× X × (0, ∞) → 
[0, 1] , i = 1, 2 defined by 
1. Mf1(𝜏𝜏, 𝜂𝜂,t) = F(𝜏𝜏, 𝜂𝜂,t) ∗ Fm(𝜏𝜏, 𝜂𝜂,t)  
2. Mf2(𝜏𝜏, 𝜂𝜂,t) = F(𝜏𝜏, 𝜂𝜂,t) ∗ a where 0 < a < 1  
are fuzzy m-metric on X. 

Proof: (i) To prove Mf1is fuzzy m-metric, it is enough 
to show that Mf1  satisfies the conditions (FMM 2) and 
(FMM 4) since it is easy to prove the conditions (FMM 1), 
(FMM 3) and (FMM 5) of NAFmMS. 
(FMM2) As Fm(𝜏𝜏, 𝜂𝜂,t) is fuzzy m-metric. 
Therefore, max{ Fm(𝜏𝜏, 𝜏𝜏,t), Fm(𝜂𝜂, 𝜂𝜂,t)} ≥ Fm(𝜏𝜏, 𝜂𝜂,t) 

There are two possibilities: 
(I) If max {Fm(𝜏𝜏, 𝜏𝜏,t), Fm(𝜂𝜂, 𝜂𝜂,t)}= Fm (𝜏𝜏, 𝜏𝜏,t) 

then F(𝜏𝜏, 𝜏𝜏,t) ∗ Fm(𝜏𝜏, 𝜏𝜏,t) ≥ F(𝜏𝜏, 𝜂𝜂,t) ∗ Fm(𝜏𝜏, 𝜂𝜂,t). 
(II) If max{ Fm (𝜏𝜏, 𝜏𝜏,t), Fm (𝜂𝜂, 𝜂𝜂,t)}= Fm(𝜂𝜂, 𝜂𝜂,t) 

then F(𝜂𝜂, 𝜂𝜂,t) ∗ Fm(𝜂𝜂, 𝜂𝜂,t) ≥ F(𝜏𝜏, 𝜂𝜂,t) ∗ Fm(𝜏𝜏, 𝜂𝜂,t). 
Therefore,  

max{ F(𝜏𝜏, 𝜏𝜏,t) ∗ Fm (𝜏𝜏, 𝜏𝜏,t) , F(𝜂𝜂, 𝜂𝜂,t) ∗ Fm (𝜂𝜂, 𝜂𝜂,t)} ≥ 
F(𝜏𝜏, 𝜂𝜂,t) ∗ Fm(𝜏𝜏, 𝜂𝜂 t) 

that is, max{Mf1(𝜏𝜏, 𝜏𝜏,t), Mf1( 𝜂𝜂, 𝜂𝜂,t)} ≥ Mf1(𝜏𝜏, 𝜂𝜂,t)  
implies that (FMM 2) holds. 
(FMM 4) Let t > s. As F is fuzzy metric and Fm is a 

non-Archimedean fuzzy m- metric, so we have 

F(𝜏𝜏, 𝜂𝜂,t) ≥ F(𝜏𝜏, 𝜅𝜅,t) ∗ F(𝜅𝜅, 𝜂𝜂,t) 

and  

Fm (𝜏𝜏, 𝜂𝜂, t) ∗ 𝑀𝜏,𝜅,𝑡 ∗ 𝑀𝜅,𝜂,𝑡  ≥ Fm (𝜏𝜏, 𝜅𝜅,t) ∗ Fm (𝜅𝜅, 𝜂𝜂,t) ∗ 
𝑀𝜏,𝜂,𝑡. 

Using the property, a ≥ b and c ≥ d implies a∗ c ≥ b∗ 
d, we have  

F(𝜏𝜏, 𝜂𝜂,t) ∗ Fm (𝜏𝜏, 𝜂𝜂, t)∗ 𝑀𝜏,𝜅,𝑡 ∗ 𝑀𝜅,𝜂,𝑡 ≥ Fm (𝜏𝜏, 𝜅𝜅,t) ∗ Fm 
(𝜅𝜅, 𝜂𝜂,t) ∗ 𝑀𝜏,𝜂,𝑡 ∗ F(𝜏𝜏, 𝜅𝜅,t) ∗ F(𝜅𝜅, 𝜂𝜂,t) 

that is, 
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{F(𝜏𝜏, 𝜂𝜂,t) ∗ Fm (𝜏𝜏, 𝜂𝜂, t)} ∗ 𝑀𝜏,𝜅,𝑡 ∗ 𝑀𝜅,𝜂,𝑡  ≥ {Fm (𝜏𝜏, 𝜅𝜅,t) 
∗ F(𝜏𝜏, 𝜅𝜅, t)} ∗{F(𝜅𝜅, 𝜂𝜂,t)∗Fm (𝜅𝜅, 𝜂𝜂,t)}∗ 𝑀𝜏,𝜂,𝑡  

and we can write 

𝑀𝜏,𝜂,𝑡 = max{ Fm (𝜏𝜏, 𝜏𝜏,t), Fm (𝜂𝜂, 𝜂𝜂 t)} 

= max{ F(𝜏𝜏, 𝜏𝜏,t) ∗ Fm (𝜏𝜏, 𝜏𝜏,t), F(𝜂𝜂, 𝜂𝜂,t) ∗ Fm (𝜂𝜂, 𝜂𝜂,t)}. 

Hence, Mf1  (𝜏𝜏, 𝜂𝜂, t)∗ 𝑀𝜏,𝜅,𝑡 ∗ 𝑀𝜅,𝜂,𝑡  ≥ Mf1  (𝜏𝜏, 𝜅𝜅,t) ∗ 
Mf1 (𝜅𝜅, 𝜂𝜂,t) ∗ 𝑀𝜏,𝜂,𝑡. 

(ii) Since Mf2(𝜏𝜏, 𝜂𝜂,t) = F(𝜏𝜏, 𝜂𝜂,t) ∗ a is a partial fuzzy 
metric and we have already proved in Theorem 3.2, every 
partial fuzzy metric is a non-Archimedean fuzzy m-metric. 

Definition 3.3. Let Fm be a non-Archimedean fuzzy 
m-metric on a set X. For each 𝜖 > 0 and 𝜏𝜏 ∈X, then open 
ball in non-Archimedean fuzzy m- metric space around 𝜏𝜏 
of radius 𝜖 is  

Bϵ
M (𝜏𝜏) ={𝜂𝜂 ∈X : Fm (𝜏𝜏, 𝜂𝜂, t)∗ Fm (𝜂𝜂, 𝜂𝜂,t) > 𝑀𝜏,𝜂,𝑡 ∗ Fm 

(𝜏𝜏, 𝜏𝜏, t) − 𝜖 }. 

Clearly, Bϵ
M (𝜏𝜏) is non–empty since 𝜏𝜏 ∈ Bϵ

M (𝜏𝜏).  
Remark: If for some 𝜏𝜏, 𝜂𝜂 ∈ X, 

𝑀𝜏,𝜂,𝑡 = Fm (𝜂𝜂, 𝜂𝜂, t) ≥ Fm (𝜏𝜏, 𝜂𝜂,t) ≥ Fm (𝜏𝜏, 𝜏𝜏, t). 

Then, we have 

Fm (𝜏𝜏, 𝜂𝜂, t) ≥ Fm (𝜏𝜏, 𝜏𝜏, t) 

⇒ Fm (𝜏𝜏, 𝜂𝜂, t) ∗ Fm (𝜂𝜂, 𝜂𝜂, t) ≥ Fm (𝜏𝜏, 𝜏𝜏, t) ∗ Fm (𝜂𝜂, 𝜂𝜂, t)  

= 𝑀𝜏,𝜂,𝑡  ∗ Fm (𝜏𝜏, 𝜏𝜏, t) 

> 𝑀𝜏,𝜂,𝑡 ∗ Fm (𝜏𝜏, 𝜏𝜏, t) – 𝜖  

implies that 𝜂𝜂 ∈ Bϵ
M (𝜏𝜏) for each 0 < 𝜖 < 1.  

Theorem 3.3. A non-Archimedean fuzzy m-metric 
space is To.  

Proof: Let (X, Fm, ∗) be a fuzzy m-metric space. Take 
𝜏𝜏, 𝜂𝜂 ∈X be any two distinct point. 

To prove, it is To space, it is enough to find an 𝜖 > 0 
such that 𝜂𝜂 ∉ Bϵ

M (𝜏𝜏). 
Here two cases arise: 
Case I: If Fm (𝜏𝜏 , 𝜏𝜏, t) = Fm (𝜂𝜂, 𝜂𝜂, t) 
then 𝑀𝜏,𝜂,𝑡 ∗ Fm (𝜏𝜏 , 𝜏𝜏, t) = Fm (𝜏𝜏 , 𝜏𝜏, t) ∗ Fm (𝜏𝜏 , 𝜏𝜏, t) 

> Fm (𝜏𝜏, 𝜂𝜂, t) ∗ Fm (𝜂𝜂, 𝜂𝜂, t). 

Suppose that Fm ( 𝜏𝜏  , 𝜏𝜏 , t)  ∗  Fm (𝜏𝜏  , 𝜏𝜏 , t) = r1 and        
Fm (𝜏𝜏, 𝜂𝜂, t) ∗ Fm (𝜂𝜂, 𝜂𝜂, t) = r2 and choose 𝜖1 = 𝑟1−𝑟2

10
 > 0 

such that r1 > r2+ 𝜖1 
that is, 𝑀𝜏,𝜂,𝑡 ∗ Fm (𝜏𝜏 , 𝜏𝜏, t) = Fm (𝜏𝜏 , 𝜏𝜏,t) ∗ Fm (𝜏𝜏 , 𝜏𝜏, t) 

> Fm (𝜏𝜏, 𝜂𝜂,t) ∗ Fm (𝜂𝜂, 𝜂𝜂, t) +𝜖1. 
Case II: If Fm (𝜏𝜏, 𝜏𝜏, t) > Fm (𝜂𝜂, 𝜂𝜂, t)  

then 𝑀𝜏,𝜂,𝑡 ∗ Fm (𝜏𝜏 , 𝜏𝜏,t) = Fm (𝜏𝜏 , 𝜏𝜏,t) ∗ Fm (𝜏𝜏 , 𝜏𝜏,t) 
> Fm (𝜏𝜏, 𝜂𝜂,t) ∗ Fm (𝜂𝜂, 𝜂𝜂,t) 

that is, Case II reach at the same position of Case I. 
Thus, we can find an 0 < 𝜖1 =  𝑟1−𝑟2

10
 < 1 such that 

𝑀𝜏,𝜂,𝑡 ∗ Fm (𝜏𝜏 , 𝜏𝜏, t) = Fm (𝜏𝜏 , 𝜏𝜏, t) ∗ Fm (𝜏𝜏 , 𝜏𝜏, t) 

> Fm (𝜏𝜏, 𝜂𝜂,t) ∗ Fm (𝜂𝜂, 𝜂𝜂,t) +𝜖1. 

That is,  

𝑀𝜏,𝜂,𝑡 ∗ Fm (𝜏𝜏 , 𝜏𝜏, t)−𝜖1 > Fm (𝜏𝜏, 𝜂𝜂, t) ∗ Fm (𝜂𝜂, 𝜂𝜂,t). 

Therefore, for 𝜖1 =  𝑟1−𝑟2
10

,  𝜂𝜂  ∉  Bϵ
M  ( 𝜏𝜏 ) which 

completes the proof. 

Theorem 3.4. Let (X, Fm,  ∗) be a non-Archimedean 
fuzzy m-metric space and suppose that 

𝔍𝑀 = {A⊆ X: 𝜂𝜂 ∈ A ⇔ ∃ 𝑡 > 0 𝑎𝑛𝑑 0 < 𝑟 < 1 such 
that Br

M (𝜂𝜂)⊂ A} 
be a subset of P(X) where P(X) denote the power set of X 
then 𝔍𝑀 is a topology on X. 

Proof: Clearly, ∅, X ∈ 𝔍𝑀 . Let O1, O2, O3, O4.…… 
∈ 𝔍𝑀. 

Take O = ∪𝑖 ( Oi). Let a ∈ O be arbitrary element. 
⇒ a ∈ Oi for some i 

implies that there exist t > 0 and 0 < ri < 1 such that B𝑟𝑖
M (a) 

⊂ Oi ⊆ ∪𝑖 ( Oi) 
that is, a ∈ B𝑟𝑖

M (a) ⊆ ∪𝑖 ( Oi) 
Now, take O1, O2, O3, ……, On ∈ 𝔍𝑀. Assume that J = 

∩𝑖=1
𝑛𝑛 (Oi). 
Let a ∈ J be arbitrary element. 
⇒ a ∈ Oi for all i = 1,2, … ,n. 
Then by definition of 𝔍𝑀 there exist 0 < ri <1 and ti > 0 

such that B𝑟𝑖
M (a) ⊂ Oi for all i =1,2,…,n. 

Choose, r = min𝑖∈{1,2,…,𝑛𝑛}  {𝑟𝑖} and 
t = max𝑖∈{1,2,…,𝑛𝑛} {𝑡𝑖}. 
So, r < ri for each i and it implies that if 𝜂𝜂 ∈ Br

M (a) then  
Fm(a, 𝜂𝜂 , t) ∗ Fm(𝜂𝜂 , 𝜂𝜂 , t) > 𝑀𝑎,𝜂,𝑡 ∗ Fm(a, a, t) – r ≥ 

𝑀𝑎,𝜂,𝑡 ∗ Fm (a, a, t) −𝑟𝑖 𝑓𝑜𝑟 𝑒𝑎𝑐ℎ 𝑖 and t > 0. 
⇒ 𝜂𝜂 ∈  B𝑟𝑖

M (a) ⊂ Oi for all i =1,2,…,n  
⇒ Br

M (a) ⊂ B𝑟𝑖
M (a) ⊂ Oi for each i  

⇒ a ∈ Br
M (a) ⊂ ∩𝑖=1

𝑛𝑛 (Oi) ∈ 𝔍𝑀.  
Hence, 𝔍𝑀 is a topology on X. 

Lemma 3.1. Let (X, Fm, ∗) be a non-Archimedean fuzzy 
m-metric space with a∗b = ab for all a,b ∈[0,1]. Define a 
mapping m: X×X→[0, ∞) such that  

m(𝜏𝜏, 𝜂𝜂) = supα∈(0,1) ∫ loga(Fm(𝜏𝜏, 𝜂𝜂, t))1
α dt , 0 < a <1 

then m is m- metric on X for fixed 0 < α <1. 
Proof. Clearly, m(𝜏𝜏, 𝜂𝜂) is well defined. For all 0 < t < 1 
1. m(𝜏𝜏, 𝜏𝜏) = m(𝜏𝜏, 𝜂𝜂) = m(𝜂𝜂, 𝜂𝜂) if and only if Fm(𝜏𝜏,𝜏𝜏,t) = 

Fm(𝜏𝜏, 𝜂𝜂,t) = Fm(𝜂𝜂, 𝜂𝜂,t). 
2. If max{ Fm(𝜏𝜏, 𝜏𝜏, t) , Fm(𝜂𝜂, 𝜂𝜂,t)} = Fm(𝜏𝜏, 𝜏𝜏,t) ≥ Fm(𝜏𝜏, 

𝜂𝜂,t) 
then m(𝜏𝜏, 𝜏𝜏) = supα∈(0,1) ∫ loga(Fm(𝜏𝜏, 𝜏𝜏, t))1

α  
≤ supα∈(0,1) ∫ loga(Fm(𝜏𝜏, 𝜂𝜂, t))1

α  = m(𝜏𝜏, 𝜂𝜂) ( since loga 
is decreasing) 

⇒ 𝑚𝑚𝜏,𝜂 ≤ m(𝜏𝜏, 𝜂𝜂) where 𝑚𝑚𝜏,𝜂  = min{ m(𝜏𝜏, 𝜏𝜏), m(𝜂𝜂, 𝜂𝜂)} 

and if max{ Fm (𝜏𝜏, 𝜏𝜏, t) , Fm (𝜂𝜂, 𝜂𝜂,t)} = Fm (𝜂𝜂, 𝜂𝜂,t) ≥ 
Fm(𝜏𝜏, 𝜂𝜂,t). 

Similarly as we computed above, we obtain 

m𝜏,𝜂 ≤ m(𝜏𝜏, 𝜂𝜂). 
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3. Fm (𝜏𝜏, 𝜂𝜂, t) = Fm (𝜂𝜂, 𝜏𝜏, t) implies m(𝜏𝜏, 𝜂𝜂) = m(𝜂𝜂, 𝜏𝜏) 
for all 𝜏𝜏, 𝜂𝜂 ∈ X. 

4. Since Fm  (𝜏𝜏,  𝜂𝜂 , t)∗ 𝑀𝜏,𝜅,𝑡 ∗ 𝑀𝜅,𝜂,𝑡 ≥ Fm  (𝜏𝜏, 𝜅𝜅 , t) 
∗ Fm ( 𝜅𝜅, 𝜂𝜂, t) ∗ 𝑀𝜏,𝜂,𝑡  

that is, Fm (𝜏𝜏, 𝜂𝜂, t) ∙ 𝑀𝜏,𝜅,𝑡 . 𝑀𝜅,𝜂,𝑡 ≥ Fm (𝜏𝜏, 𝜅𝜅, t) . Fm 
( 𝜅𝜅, 𝜂𝜂, t) . 𝑀𝜏,𝜂,𝑡  

and loga is decreasing, so we have 

supα∈(0,1) � loga(Fm(𝜏𝜏, 𝜂𝜂, t))
1

α

𝑑𝑡

+ supα∈(0,1) � loga (𝑀𝜏,𝜅,𝑡) 𝑑𝑡
1

α

+ supα∈(0,1) � loga(𝑀𝜅,𝜂,𝑡)
1

α

 𝑑𝑡 

≤ supα∈(0,1) ∫ loga(Fm(𝜏𝜏, 𝜅𝜅, t))dt1
α +

supα∈(0,1) ∫ loga(Fm(𝜅𝜅, 𝜂𝜂, , t))dt1
α +

supα∈(0,1) ∫ loga(𝑀𝜏,𝜂,𝑡)dt1
α .     (2) 

To prove (4), it is enough to take the following cases: 
(i) Fm (𝜏𝜏, 𝜏𝜏,t) = Fm (𝜂𝜂, 𝜂𝜂,t) = Fm(𝜅𝜅, 𝜅𝜅,t) 
(ii) Fm (𝜏𝜏, 𝜏𝜏,t) < Fm (𝜂𝜂, 𝜂𝜂,t) <Fm(𝜅𝜅, 𝜅𝜅,t) 
(iii) Fm (𝜏𝜏, 𝜏𝜏,t) = Fm (𝜂𝜂, 𝜂𝜂,t) < Fm (𝜅𝜅, 𝜅𝜅,t) 
(iv) Fm (𝜏𝜏, 𝜏𝜏,t) = Fm (𝜂𝜂, 𝜂𝜂,t) >Fm (𝜅𝜅, 𝜅𝜅, t) 
(v) Fm (𝜏𝜏, 𝜏𝜏,t) <Fm (𝜂𝜂, 𝜂𝜂,t) = Fm (𝜅𝜅, 𝜅𝜅,t) 
(vi) Fm (𝜏𝜏, 𝜏𝜏,t) > Fm (𝜂𝜂, 𝜂𝜂,t) = Fm (𝜅𝜅, 𝜅𝜅,t). 

If we consider the (i) case 
That is, Fm (𝜏𝜏, 𝜏𝜏,t) = Fm (𝜂𝜂, 𝜂𝜂,t) = Fm(𝜅𝜅, 𝜅𝜅,t) 

then m(𝜏𝜏, 𝜏𝜏) = m(𝜂𝜂, 𝜂𝜂) = m(𝜅𝜅, 𝜅𝜅)         (3) 

and from (2), we have 

m(𝜏𝜏, 𝜂𝜂) +𝑚𝑚𝜏,𝜅 + 𝑚𝑚𝜂,𝜅 ≤ m(𝜏𝜏, 𝜅𝜅) + m(𝜅𝜅, 𝜂𝜂)+ 𝑚𝑚𝜏,𝜂  
(using(3)). 

If we consider the (ii) case 
that is, Fm (𝜏𝜏, 𝜏𝜏,t) < Fm (𝜂𝜂, 𝜂𝜂,t) < Fm(𝜅𝜅, 𝜅𝜅,t) 

then m(𝜏𝜏, 𝜏𝜏) > m(𝜂𝜂, 𝜂𝜂) > m(𝜅𝜅, 𝜅𝜅) since loga is a decre
asing function         (4) 

and from (2), we have 

m(𝜏𝜏, 𝜂𝜂) + m(𝜅𝜅, 𝜅𝜅) + m(𝜅𝜅, 𝜅𝜅) ≤ m(𝜏𝜏, 𝜅𝜅) + m(𝜅𝜅, 𝜂𝜂)+ m(𝜂𝜂, 𝜂𝜂) 

implies that  

m(𝜏𝜏, 𝜂𝜂) + 𝑚𝑚𝜏,𝜅 + 𝑚𝑚𝜂,𝜅 ≤ m(𝜏𝜏, 𝜅𝜅) + m(𝜅𝜅, 𝜂𝜂) + 𝑚𝑚𝜏,𝜂  (using 
(4)). 

Similarly, in left cases we can easily show that 

m(𝜏𝜏, 𝜂𝜂) +𝑚𝑚𝜏,𝜅 + 𝑚𝑚𝜂,𝜅 ≤ m(𝜏𝜏, 𝜅𝜅) + m(𝜅𝜅, 𝜂𝜂)+ 𝑚𝑚𝜏,𝜂 . 

Thus, m is a m-metric on X.  
Lemma 3.2. Let {𝜗𝜗𝑛𝑛 } be a convergent sequence in 

non-Archimedean fuzzy m-metric space (X,Fm ,∗) with 
property a ∗ b ≥  a ∗ c ⇒ b  ≥  c for all a,b , 𝑐 ∈ [0,1]. If 
𝜗𝜗𝑛𝑛 → 𝜗𝜗 and 𝜗𝜗𝑛𝑛 → 𝜌𝜌 then  

Fm (𝜗𝜗, 𝜌𝜌, t) = max{Fm(𝜗𝜗, 𝜗𝜗, t), Fm (𝜌𝜌, 𝜌𝜌,t)}. 

Further, if Fm (𝜗𝜗, 𝜗𝜗, t) = Fm (𝜌𝜌, 𝜌𝜌,t)} then 𝜗𝜗 = 𝜌𝜌. 
Proof: By (FMM 6), we have 

Fm (𝜗𝜗, 𝜌𝜌, t) ∗ M𝜗,𝜗n,𝑡 ∗ M𝜗n, 𝜌,t ≥ Fm(x, 𝜗𝜗𝑛𝑛,t) ∗ Fm(𝜗𝜗𝑛𝑛, 𝜌𝜌,t)
 ∗ M𝜗,𝜌,t.               (5) 

As 𝜗𝜗𝑛𝑛  →  𝜗𝜗  and 𝜗𝜗𝑛𝑛 →  𝜌𝜌  then lim
𝑛𝑛→∞

Fm  ( 𝜗𝜗𝑛𝑛 , 𝜗𝜗 , t) 
= lim

𝑛𝑛→∞
M𝜗𝑛,𝜗,𝑡 and lim

𝑛𝑛→∞
Fm (𝜗𝜗𝑛𝑛, 𝜌𝜌, t) = lim

𝑛𝑛→∞
M𝜗𝑛,𝜌,𝑡. 

Since ∗ is continuous t-norm and by property a ∗b ≥ 
a∗c ⇒ b  ≥c , taking limit n→ ∞  in (5), we have  Fm 
(𝜗𝜗, 𝜌𝜌,t) ≥ M𝜗,𝜌,t. But M𝜗,𝜌,t ≥ Fm (𝜗𝜗, 𝜌𝜌, t) implies that 
Fm (𝜗𝜗, 𝜌𝜌,t)= M𝜗,𝜌,t. Hence, by assumption we have 𝜗𝜗 = 
𝜌𝜌. 

Lemma 3.3. Let {𝜗𝜗n} and {𝜎n} be two sequence in 
non-Archimedean fuzzy m-metric space (X, Fm , ∗ ) 
converges to 𝜗𝜗 and 𝜎  respectively. In addition, assume 
that 

lim
𝑛𝑛→∞

 max{Fm (𝜗𝜗n, 𝜗𝜗n, t), Fm (𝜎n, 𝜎n, t)} = max {Fm (𝜗𝜗, 𝜗𝜗, 
t), Fm (𝜎, 𝜎,t)}           (6) 

with a∗b≥ a∗c ⇒ b ≥c for all a, b, c∈[0,1].   (7) 

Then lim
𝑛𝑛→∞

Fm (𝜗𝜗n, 𝜎n, t) = Fm (𝜗𝜗, 𝜎, t). In particular, 

lim
𝑛𝑛→∞

Fm(𝜗𝜗n, 𝜗𝜗n +1, t) = Fm(𝜗𝜗, 𝜗𝜗, t) if lim
𝑛𝑛→∞

 max{Fm(𝜗𝜗n, 𝜗𝜗n, 
t), Fm(𝜗𝜗n +1, 𝜗𝜗n +1, t)}= Fm (𝜗𝜗, 𝜗𝜗, t). 

Proof: By (FMM 6), 

Fm(𝜗𝜗n, 𝜎n, t) ∗ M𝜗𝑛,𝜗,𝑡  ∗ M𝜎𝑛,𝜗,𝑡 ≥ Fm(𝜗𝜗n, 𝜗𝜗, t) ∗ Fm(𝜗𝜗, 
𝜎n, t)∗ M𝜗𝑛,𝜎𝑛,𝑡. 

Fm(𝜗𝜗n, 𝜎n, t) ∗ M𝜗𝑛,𝜗,𝑡  ∗ 𝑀𝜎𝑛,𝜗,𝑡 ∗ M 𝜎𝑛,𝜎,𝑡  ≥ Fm(𝜗𝜗n, 𝜗𝜗, t)
 ∗ Fm(𝜗𝜗, 𝜎n, t) ∗ M𝜗𝑛,𝜎𝑛,𝑡 ∗ M 𝜎𝑛,𝜎,𝑡 .              (8) 

Now, Fm(𝜗𝜗, 𝜎n, t)∗ M𝜗,𝜎,t  ∗ M 𝜎𝑛,𝜎,𝑡  ≥  Fm(𝜗𝜗, 𝜎, t) ∗ Fm
(𝜎, 𝜎n, t) ∗  M𝜎𝑛,𝜗,𝑡 .              (9) 

Now taking lim sup of (8) and (9), we have 

lim
𝑛𝑛→∞

 sup{Fm(𝜗𝜗n, 𝜎n, t) ∗ M𝜗𝑛,𝜗,𝑡  ∗ M𝜎𝑛,𝜗,𝑡 ∗ M 𝜎𝑛,𝜎,𝑡} 

≥ lim
𝑛𝑛→∞

 sup {Fm(𝜗𝜗n, 𝜗𝜗, t) ∗ Fm(𝜗𝜗,𝜎n,t)∗ M𝜗𝑛,𝜎𝑛,𝑡 ∗ M 𝜎𝑛,𝜎,𝑡} 

 ≥ lim
𝑛𝑛→∞

 sup Fm(𝜗𝜗n, 𝜗𝜗, t) ∗ lim
𝑛𝑛→∞

sup {Fm(𝜗𝜗, 𝜎𝑛𝑛, t) ∗
M𝜗𝑛,𝜎𝑛,𝑡 ∗ M 𝜎𝑛,𝜎,𝑡}                  (8a) 

and  

lim
𝑛𝑛→∞

sup {Fm(𝜗𝜗,𝜎n,t) ∗ M𝜗,𝜎,t ∗ M 𝜎𝑛,𝜎,𝑡} ≥ lim
𝑛𝑛→∞

sup {Fm(𝜗𝜗, 
𝜎, t) ∗ Fm(𝜎, 𝜎n, t) ∗  M𝜎𝑛,𝜗,𝑡}.    (9a) 

From (6), (7), (8a) and (9a), we can write  

lim
𝑛𝑛→∞

sup {Fm(𝜗𝜗n, 𝜎n, t) ∗ M𝜗𝑛,𝜗,𝑡  ∗ M𝜎𝑛,𝜗,𝑡 ∗ M 𝜎𝑛,𝜎,𝑡} 

≥ lim
𝑛𝑛→∞

sup Fm(𝜗𝜗n, 𝜗𝜗, t) ∗ lim
𝑛𝑛→∞

sup {Fm(𝜗𝜗, 𝜎, t) ∗ Fm(𝜎, 𝜎n, 
t) ∗  M𝜎𝑛,𝜗,𝑡} 

≥ lim
𝑛𝑛→∞

sup (Fm(𝜗𝜗n, 𝜗𝜗, t) ∗ Fm(𝜗𝜗, 𝜎, t) ∗ lim
𝑛𝑛→∞

(sup Fm(𝜎, 
𝜎n, t) ∗  M𝜎𝑛,𝜗,𝑡). 
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Here, lim
𝑛𝑛→∞

sup ( Fm ( 𝜎 , 𝜎 n, t)  ∗  M𝜎𝑛,𝜗,𝑡 ) = lim
𝑛𝑛→∞

sup 
(M𝜎𝑛,𝜗,𝑡 ∗ M 𝜎𝑛,𝜎,𝑡) 
and lim

𝑛𝑛→∞
 Fm(𝜗𝜗n, 𝜗𝜗, t) = lim

𝑛𝑛→∞
 M𝜗𝑛,𝜗,𝑡. 

Therefore, 
lim

𝑛𝑛→∞
Fm(𝜗𝜗n, 𝜎n, t) ≥ Fm(𝜗𝜗, 𝜎, t).      (10) 

Also, 

 Fm(𝜗𝜗, 𝜎, t)  ∗ M𝜗𝑛,𝜗,𝑡 ∗ M𝜗𝑛,𝜎,𝑡 ≥ Fm(𝜗𝜗, 𝜗𝜗n,t) ∗ Fm(𝜗𝜗n, 𝜎, 
t) ∗ M 𝜗,𝜎,𝑡  

implies that  
Fm(𝜗𝜗, 𝜎, t)  ∗ M𝜗𝑛,𝜗,𝑡 ∗ M𝜗𝑛,𝜎,𝑡  ∗ M 𝜎𝑛,𝜎,𝑡  ≥ Fm(𝜗𝜗, 𝜗𝜗n,t) 

∗ Fm(𝜗𝜗n, 𝜎, t) ∗ M 𝜗,𝜎,𝑡  ∗ M 𝜎𝑛,𝜎,𝑡 .    (11) 

Now, Fm(𝜗𝜗n, 𝜎, t) ∗ M𝜗𝑛,𝜎𝑛,𝑡  ∗ M 𝜎𝑛,𝜎,𝑡 ≥ Fm(𝜗𝜗n, 𝜎n, t) 
∗ Fm(𝜎n, 𝜎, t)∗ M𝜗𝑛,𝜎,𝑡 .          (12) 

From (11), (12) and taking lim sup, it follows that 

lim
𝑛𝑛→∞

sup{ Fm(𝜗𝜗, 𝜎, t)  ∗ M𝜗𝑛,𝜗,𝑡 ∗ M𝜗𝑛,𝜎,𝑡  ∗ M 𝜎𝑛,𝜎,𝑡} 

≥ lim
𝑛𝑛→∞

sup { Fm(𝜗𝜗, 𝜗𝜗n,t) ∗ Fm(𝜗𝜗n, 𝜎n, t) ∗ Fm(𝜎n, 𝜎, 
t)∗ M𝜗𝑛,𝜎,𝑡}. 

Using the assumptions of sequences {𝜗𝜗n}, {𝜎n} and (6), 
we have 

Fm(𝜗𝜗, 𝜎, t) ≥ lim
𝑛𝑛→∞

Fm(𝜗𝜗n, 𝜎n, t).       (13) 

Thus from (10) and (13), we can write 
lim

𝑛𝑛→∞
Fm (𝜗𝜗n, 𝜎n, t) = Fm (𝜗𝜗, 𝜎, t). 

Hence the result. 

Lemma 3.4 Let {𝜗𝜗n} be a sequence in non-Archimedean 
fuzzy m-metric space (X,Fm,∗) converges to 𝜗𝜗. In addition, 
assume that lim

𝑛𝑛→∞
Fm (𝜗𝜗n, 𝜗𝜗n, t) = Fm (𝜗𝜗, 𝜗𝜗, t) with a∗b≥ 

a∗c ⇒ b ≥c for all a,b∈[0,1].  
Then for every z∈X, lim

𝑛𝑛→∞
Fm (𝜗𝜗n, z, t) = Fm (𝜗𝜗, z, t). 

Proof. Proof of Lemma 3.4 follow from Lemma 3.3. 

4. Fixed Point Results 
In this part, we present some fixed point results in the 

context of non-Archimedean fuzzy m-metric space. Let Ѱ 
be a collection of functions 𝜓: [0,1] → [0,1] which satisfies 
the following properties: 

(p1) 𝜓 is strictly decreasing and left continuous; 

     (p2) 𝜓 (𝜇) = 0 if and only if 𝜇 = 1. 

Theorem 4.1. Let (X,  Fm , ∗ ) be a complete 
non-Archimedean fuzzy m-metric space with graph        
G = (V, E) and with the property a∗b≥ a∗c ⇒ b ≥c for all 
a, b ∈ [0,1]. Suppose T be a self- mapping on X and Ҡ be a 
function from (0,∞) into (0,1). If for any t > 0, T satisfies 
the following condition: 

𝜓 (Fm(T𝜗𝜗, T𝜎, t))≤ Ҡ(t) 𝜓 (Fm(𝜗𝜗, 𝜎,t))    (14) 

where ψ  ∈ Ѱ and 𝜗𝜗 , 𝜎 ∈ 𝐸𝐸(𝐺𝐺�) , 𝜗𝜗 ≠  𝜎  with the 
following properties: 
(a) If a sequence 𝜗𝜗𝑛𝑛 = T𝜗𝜗𝑛𝑛−1 then (𝜗𝜗𝑛𝑛, 𝜗𝜗𝑚𝑚) ∈ 𝐸𝐸(𝐺𝐺�) for 

all n, m and if this sequence {𝜗𝜗𝑛𝑛} converges to 𝜗𝜗 
then there exist a subsequence{𝜗𝜗𝑘𝑘(𝑛𝑛)} of {𝜗𝜗𝑛𝑛} such 
that (𝜗𝜗𝑘𝑘(𝑛𝑛), 𝜗𝜗) ∈ 𝐸𝐸(𝐺𝐺�) for all n; 

(b) Assume that lim
𝑛𝑛→∞

Fm ( 𝜗𝜗𝑛𝑛 , 𝜗𝜗𝑛𝑛 , t) =  Fm ( 𝜗𝜗, 𝜗𝜗 ,t) and 
Fm(𝜗𝜗, 𝜗𝜗, t) = Fm(T𝜗𝜗,T𝜗𝜗, t);  

then T 𝜗𝜗  = 𝜗𝜗 . Furthermore, if 𝜗𝜗  and 𝜗𝜗* are two fixed 
points then (𝜗𝜗, 𝜗𝜗*) ∈ 𝐸𝐸�𝐺𝐺��. Then T has a unique fixed 
point.  

Proof: Let 𝜗𝜗0 ∈ X be any arbitrary point. Define 𝜗𝜗n+1 = 
T𝜗𝜗n and ζn (t) = Fm(𝜗𝜗n, 𝜗𝜗n+1, t) for all n ∈ Z+ ∪{0}. If there 
exist n0 ∈ Z+ ∪{0} such that 𝜗𝜗𝑛𝑛0+1 = 𝜗𝜗𝑛𝑛0i.e T𝜗𝜗𝑛𝑛0= 𝜗𝜗𝑛𝑛0 , 
then 𝜗𝜗𝑛𝑛0 is a fixed point. Thus for each n, suppose that 0 < 
ζn (t) <1 that is, 𝜗𝜗n≠  𝜗𝜗n+1 for each n. From (14), we can 
write  

𝜓(ζn (t)) = 𝜓(Fm(𝜗𝜗n, 𝜗𝜗n+1, t)) = 𝜓(Fm(T𝜗𝜗n-1, T𝜗𝜗n, t)) ≤ 
Ҡ(t). 𝜓(ζn-1(t)) < 𝜓 (ζn-1(t)).     (15) 

It follows that for every t > 0, {ζn (t)} is increasing 
sequence with respect to n since 𝜓 is strictly decreasing 
function and also it is bounded, so it converges to ζ (t) (let 
say) and ζn (t) ≤ ζ (t). 

Suppose that 0 < ζ (t) <1. By (15), we have 

𝜓 (ζn+1 (t)) ≤ Ҡ(t). 𝜓 (ζn(t)). 

Letting as n → ∞  for each t > 0, since 𝜓  is left 
continuous, we get  

𝜓 (ζ (t)) ≤ Ҡ(t). 𝜓 (ζ(t)) 

⇒ (1- Ҡ(t)) 𝜓 (ζ(t)) ≤ 0 

implies that 𝜓(ζ(t)) = 0. Hence ζ(t) =1. Therefore, lim
𝑛𝑛→∞

ζn (t) 
= 1.  

Now, we claim that {𝝑𝝑n} is a Cauchy sequence.  
By assumption (b), lim

𝑛𝑛,𝑚𝑚→∞
[𝑀𝜗𝑛,𝜗𝑚,𝑡  − 𝑚𝑚𝜗𝑛,𝜗𝑚,𝑡  ] = 0. 

Suppose that if it is not a Cauchy sequence then there exist 
k0∈ Z+ ∪{0} such that Fm(𝜗𝜗n, 𝜗𝜗m, t) ≤ 𝑀𝜗𝑛,𝜗𝑚,𝑡 −  𝜀 for 
all m, n ≥ k0. For any l∈ N, we obtain that 

 Fm(𝜗𝜗𝑘𝑘0+𝑙+2, 𝜗𝜗𝑘𝑘0+𝑙+1, t) ≤ M𝜗𝑘0+𝑙+2,𝜗𝑘0+𝑙+1,𝑡  −  𝜀 ≤ 
1 −𝜀 . 

By applying (14) and using definition of 𝜓  (as it is 
monotonic), it can be easily prove that the sequence 
{ Fm ( 𝜗𝜗𝑘𝑘0+𝑙+2 , 𝜗𝜗𝑘𝑘0+𝑙+1 , t)} is monotonic and bounded 
sequence with respect to p.  

We put lim
𝑛𝑛→∞

Fm (𝜗𝜗𝑘𝑘0+𝑙+2, 𝜗𝜗𝑘𝑘0+𝑙+1, t) = 𝜌𝜌 for all t > 0 
and 𝜌𝜌 ∈ (0, 1 −  𝜀 ]  
since  Fm(𝜗𝜗𝑘𝑘0+𝑙+2, 𝜗𝜗𝑘𝑘0+𝑙+1, t) ≤ 1 − 𝜀 . Hence, we have 

𝜓  (Fm (𝜗𝜗𝑘𝑘0+𝑙+2 , 𝜗𝜗𝑘𝑘0+𝑙+1 , t)) ≤  Ҡ(t). 𝜓  (Fm (𝜗𝜗𝑘𝑘0+𝑙+1 , 
𝜗𝜗𝑘𝑘0+𝑙, t)). 

Taking l → ∞, we obtain 
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𝜓(𝜌𝜌) ≤ Ҡ(t). 𝜓(𝜌𝜌) < 𝜓(𝜌𝜌) and 𝜓 (𝜌𝜌) = 0 iff 𝜌𝜌 =1 
implies that 𝜓 (𝜌𝜌) ≤ 0 which leads to a contradiction. 

Now, we take another case, there exist 0 < 𝜀 <1, and two 
sequences {x(n)} and {y(n)} such that for every n∈ Z+ 
∪{0} and t > 0, we get 

x(n) > y(n) > n, Fm (𝜗𝜗x(n), 𝜗𝜗y(n), t) ≤ M𝜗x(n),𝜗y(n),t – 𝜀 ≤ 
1–𝜀 and 

Fm(𝜗𝜗x(n)-1, 𝜗𝜗y(n)-1, t) > M𝜗x(n)−1,𝜗y(n)−1,𝑡 – 𝜀 and Fm(𝜗𝜗x(n)-1,
 𝜗𝜗y(n), t) > M𝜗x(n)−1,𝜗y(n),𝑡 – 𝜀.         (16) 

For each n∈Z+ ∪{0}, assume that rn(t) = Fm(𝜗𝜗x(n), 𝜗𝜗y(n), 
t) then by (FMM 4), we have 

Fm (𝜗𝜗x(n), 𝜗𝜗y(n), t)∗ M𝜗x(n),𝜗x(n)−1,𝑡  ∗ M𝜗x(n)−1,𝜗y(n),𝑡 

≥ Fm  ( 𝜗𝜗 x(n), 𝜗𝜗 x(n)-1, t/2) ∗  Fm  ( 𝜗𝜗 x(n)-1, 𝜗𝜗 y(n), t/2) ∗
M𝜗x(n), 𝜗y(n),𝑡 

> ζp(n)-1(t/2)∗(M𝜗x(n)−1,𝜗y(n),𝑡 –𝜀) ∗ M𝜗x(n),𝜗y(n),𝑡 

> ζp(n)-1(t/2) ∗ ( M𝜗x(n)−1,𝜗y(n),𝑡 –𝜀) ∗ (M𝜗x(n),𝜗y(n),𝑡–𝜀). 

As M𝜗x(n),𝜗x(n)−1,t ∗ M𝜗x(n)−1,𝜗y(n),t ≥ ζp(n)-1(t/2) ∗ 
(M𝜗x(n)−1,𝜗y(n),t –𝜀) 
implies that Fm(𝜗𝜗x(n), 𝜗𝜗y(n), t) > (M𝜗x(n),𝜗y(n),t– 𝜀). 

Now by (14), we obtain 

𝜓(Fm(𝜗𝜗x(n), 𝜗𝜗y(n), t)) ≤ Ҡ(t). 𝜓(Fm(𝜗𝜗x(n)-1, 𝜗𝜗y(n)-1, t)) 
< 𝜓(Fm(𝜗𝜗x(n)-1, 𝜗𝜗y(n)-1, t)). 

By the monotonicity of 𝜓, we know that Fm(𝜗𝜗x(n), 𝜗𝜗y(n), 
t)) > Fm(𝜗𝜗x(n)-1, 𝜗𝜗y(n)-1, t) ∀ n.  

Next, by using (16), we have  

M𝜗x(n),𝜗y(n),𝑡 – 𝜀 ≥ Fm(𝜗𝜗x(n), 𝜗𝜗y(n), t) > Fm(𝜗𝜗x(n)-1, 𝜗𝜗y(n)-1, 
t) > M𝜗x(n)−1,𝜗y(n)−1,𝑡 – 𝜀 

but Fm ( 𝜗𝜗 x(n), 𝜗𝜗 y(n), t)  > (M𝜗x(n),𝜗y(n),𝑡 –  𝜀)  by above 
computations which leads to a contradiction.  

This shows that { 𝜗𝜗 n} is a Cauchy sequence in the 
complete non-Archimedean fuzzy m-metric space X. Thus 
by completeness of X, there exists a point 𝜗𝜗 ∈X such that 
sequence {𝜗𝜗n} converges to point 𝜗𝜗.  

Next, we prove that 𝜗𝜗  is a fixed point of T. By 
assumption (a), there exists a subsequence { 𝜗𝜗 t(n)} of 
{𝜗𝜗n}such that 𝜗𝜗 t(n)  ≠ 𝜗𝜗  for each natural number n and 
(𝜗𝜗t(n),𝜗𝜗)∈ 𝐸𝐸(𝐺𝐺�) for all n. From (14), we have 

0 ≤ 𝜓(Fm(𝜗𝜗t(n)+1, T𝜗𝜗, t)) = 𝜓 (Fm(T 𝜗𝜗t(n), T 𝜗𝜗, t)) ≤
 Ҡ(t).𝜓 (Fm(𝜗𝜗t(n), 𝜗𝜗, t).         (17) 

Letting n  → ∞ in (17) and by using assumption (b), 
Lemma 2.4, we get 

0 ≤ 𝜓(Fm(𝜗𝜗, T𝜗𝜗, t)) ≤ Ҡ(t) 𝜓(Fm(𝜗𝜗, 𝜗𝜗, t) ≤ 
Ҡ(t). 𝜓(Fm(𝜗𝜗, T𝜗𝜗, t)) 

implies that 𝜓(Fm(𝜗𝜗, T 𝜗𝜗, t)) = 0 and by property (p2), it 
follows that 

Fm ( 𝜗𝜗 , T 𝜗𝜗 , t) = 1 = 𝑀𝜗,𝑇𝜗,𝑡 implies T 𝜗𝜗  = 𝜗𝜗  by 
assumption (b). 

Next, we show that 𝜗𝜗 is the unique fixed point of T. For 
this, we consider 𝜗𝜗* (≠ 𝜗𝜗) is another fixed point of T then 
by (14), we get 

𝜓(Fm(𝜗𝜗, 𝜗𝜗*, t)) = 𝜓(Fm(T 𝜗𝜗, T 𝜗𝜗*, t)) ≤ Ҡ(t) 𝜓(Fm(𝜗𝜗, 
𝜗𝜗*, t) < 𝜓(Fm(𝜗𝜗, 𝜗𝜗*, t) 

which contradict the assumption of 𝜓. Hence, 𝜗𝜗  is the 
unique fixed point of T. 

Theorem 4.2. Let (X, Fm , ∗) be a compact 
non-Archimedean fuzzy m-metric space with graph G = (V, 
E) and T be a G-continuous self-map of X satisfies the 
following condition:  

𝜓 (Fm (T𝜗𝜗, T𝜌𝜌, t)) < 𝜓 (Fm (𝜗𝜗,  𝜌𝜌, t))      (18) 

where ψ ∈ Ѱ and 𝜗𝜗, 𝜌𝜌 ∈ 𝐸𝐸(𝐺𝐺�), 𝜗𝜗 ≠ 𝜌𝜌, for any t > 0. In 
addition, assume that there exist a subsequence { 𝜗𝜗q(n)} of 
{𝜗𝜗n} such that lim

𝑛𝑛→∞
 M𝜗q(n),𝜗q(n)+1,t = 𝑀𝜗,𝑇𝜗,𝑡= MT𝜗,T2𝜗,t 

for all n with whenever a subsequence {𝜗𝜗q(n)} of { 𝜗𝜗n} 
converges to 𝜗𝜗 with (𝜗𝜗q(n),𝜗𝜗q(n)+1) ∈ 𝐸𝐸(𝐺𝐺�). Furthermore, if 
𝜗𝜗  and 𝜗𝜗* are two fixed points then (𝜗𝜗 ,  𝜗𝜗  *) ∈ 𝐸𝐸�𝐺𝐺��. 
Then T has a unique fixed point. 

Proof. Let 𝜗𝜗o ∈X be any arbitrary number. Define a 
sequence { 𝜗𝜗n} such that 𝜗𝜗n = T𝜗𝜗n-1 = Tn 𝜗𝜗o, with n ∈ N ∪ 
{0}. If Tn 𝜗𝜗o = Tn+1 𝜗𝜗o for some n, then there exists p∈ X 
such that p = Tq 𝜗𝜗o for all q ≥ n. So we assume that Tn 𝜗𝜗o 
≠ Tn+1 𝜗𝜗o for every n. As (X, Fm, ∗) is a compact fuzzy 
m-metric space, so there exist a subsequence {Tq(n) 𝜗𝜗o} of 
{Tn 𝜗𝜗o} such that 𝜗𝜗q(n) = Tq(n) 𝜗𝜗o → 𝜗𝜗 ∈ X as n → ∞.  

By the continuity of T, it follows that 

lim
𝑛𝑛→∞

𝜗𝜗q(n)+1 = T (𝜗𝜗) and lim
𝑛𝑛→∞

𝜗𝜗q(n)+2 = T2 (𝜗𝜗).  (19) 

Since 𝜓 is left continuous and by using assumption and 
Lemma 2.3, we get  

𝜓 (Fm(𝜗𝜗, T𝜗𝜗, t)) = lim
𝑛𝑛→∞

𝜓(Fm(𝜗𝜗q(n), 𝜗𝜗q(n)+1, t)) = lim
𝑛𝑛→∞

 𝜓 
(Fm(𝜗𝜗q(n)+1, 𝜗𝜗q(n)+2, t)) = 𝜓 (Fm(T𝜗𝜗, T2𝜗𝜗, t)).     (20) 

Now we show that T𝜗𝜗 = 𝜗𝜗. Otherwise by (18), we can 
obtain 

𝜓(Fm(T𝜗𝜗, T2 𝜗𝜗, t)) < 𝜓 (Fm(𝜗𝜗, T𝜗𝜗, t))    (21) 

which is contrary to the formula (20). Thus T𝜗𝜗 = 𝜗𝜗. The 
proof of uniqueness is similar to that of Theorem 4.1. 

Corollary 4.1. Let (X, Fm , ∗) be a compact 
non-Archimedean fuzzy metric space with graph G = (V,E) 
and T a continuous self-map of X. Furthermore, let Ҡ be a 
function from (0, ∞) into (0, 1). If for any t > 0, T satisfies 
the following condition:  

𝜓 (Fm(T𝜗𝜗, T𝜌𝜌, t)) ≤ Ҡ(t)·𝜓 (Fm(𝜗𝜗, 𝜌𝜌, t)) 

where ψ ∈ Ѱ and 𝜗𝜗, 𝜌𝜌 ∈ 𝐸𝐸(𝐺𝐺�), 𝜗𝜗 ≠ 𝜌𝜌. 
In addition, assume that there exists a subsequence {𝜗𝜗q(n)} 

of {  𝜗𝜗 n} such that lim
𝑛𝑛→∞

M𝜗q(n),𝜗q(n)+1,t  = M𝜗,T𝜗,t = 
MT𝜗,T2𝜗,t for all n with whenever a subsequence {𝜗𝜗q(n)} of 
{  𝜗𝜗 n} converges to 𝜗𝜗  with ( 𝜗𝜗 q(n), 𝜗𝜗 q(n)+1)  ∈ 𝐸𝐸(𝐺𝐺�) . 
Furthermore, if 𝜗𝜗  and 𝜗𝜗 * are two fixed points then 
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(𝜗𝜗, 𝜗𝜗*) ∈ 𝐸𝐸�𝐺𝐺��. Thus T has a unique fixed point. 
Proof. It can be easily proved by the same method as 

was employed in Theorem 4.2. 
Let (X, Fm, ∗) be a non-Archimedean fuzzy m- metric 

space and define ɦn(t) = 𝛿𝐹𝑚(An, t) where 
𝛿𝐹𝑚 (An, t) = inf { Fm  ( 𝜗𝜗 ,  𝜌𝜌 ,t) : 𝜗𝜗 ,  𝜌𝜌  ∈  An } and          

An = { 𝜗𝜗n, 𝜗𝜗n+1, 𝜗𝜗n+2,……..} in fuzzy m- metric space then 
clearly, we can observe that ɦn(t) is finite for all natural 
numbers n and 0 ≤  ɦn(t)≤ 1 , ɦn(t) is non-increasing , 
ɦn(t) →  ɦ (t) for some 0 ≤  ɦ (t) ≤ 1 and also                 
ɦn(t) ≤ Fm (𝜗𝜗l, 𝜗𝜗m, t) for all l, m ≥ n.  

Define a collection Φ of functions F from [0,1]3× [0,1] 
into [-1,1] satisfying the following conditions:  
1. F is continuous on [0,1]3× [0,1]; 
2. F is non-decreasing on [0,1]3;  
3. F((𝜁𝜁, 𝜁𝜁, 𝜁𝜁), κ) ≤ 0 implies that κ ≥ 𝛾𝛾 (𝜁𝜁) where 𝛾𝛾: 

[0, 1]→[0, 1] is a nondecreasing continuous function 
with 𝛾𝛾(ς) > ς for ς ∈ [0,1).  

Theorem 4.3. Let (X, Fm , ∗) be a complete 
non-Archimedean fuzzy m- metric space and T be a 
self-map of X satisfying 

F(Fm(𝜗𝜗, 𝜌𝜌, t), Fm(T𝜗𝜗, 𝜗𝜗,t), Fm(T𝜗𝜗, 𝜌𝜌,t), Fm(T𝜗𝜗, T𝜌𝜌,t))
≤ 0                  (22) 

for all 𝜗𝜗, 𝜌𝜌 ∈ 𝐸𝐸(𝐺𝐺�), where F∈Φ. In addition assume that if 
a sequence 𝜗𝜗n = T𝜗𝜗n-1 then (𝜗𝜗n, 𝜗𝜗m) ∈ 𝐸𝐸(𝐺𝐺�) for all n,m 
and suppose that sequence {Fm(𝜗𝜗n, 𝜗𝜗n,t)} is constant. Also, 
if 𝜗𝜗 n →  𝜗𝜗  then ( 𝜗𝜗 n, 𝜗𝜗 ) ∈ 𝐸𝐸�𝐺𝐺�� and Fm ( 𝜗𝜗 ,  𝜗𝜗 , t) 
= Fm(T𝜗𝜗,T𝜗𝜗,t). Further, if 𝜗𝜗1 and 𝜗𝜗2be two fixed points 
with Fm(𝜗𝜗1 , 𝜗𝜗1, t) = Fm(𝜗𝜗2, 𝜗𝜗2 ,t) then (𝜗𝜗1 , 𝜗𝜗2)∈ 𝐸𝐸(𝐺𝐺�). 
Then T has a unique fixed point in X.  

Proof: Let 𝜗𝜗o ∈ X be an arbitrary element and take a 
sequence 𝜗𝜗 n+1 = T  𝜗𝜗 n. Let ɦn (t) = 𝛿𝑀 (An, t) where     
An={ 𝜗𝜗n, 𝜗𝜗n+1,…..}. Since ɦn(t) →ɦ(t) as 𝑛 → ∞ for some 
0≤ ɦ(𝑡) ≤1. If for some n ∈Z+, 𝜗𝜗n = 𝜗𝜗n+1 then T has a 
fixed point. Therefore, suppose that 𝜗𝜗n ≠ 𝜗𝜗n+1 for each n 
∈ Z+. Let k be any fixed natural number. For 𝜗𝜗= 𝜗𝜗n-1,            
𝜌𝜌 = 𝜗𝜗 n+m-1, (22) becomes where n≥k and m∈N, we have 

F(Fm(𝜗𝜗n-1, 𝜗𝜗n+m-1,t), Fm(T𝜗𝜗n-1, 𝜗𝜗n-1,t), Fm(T 𝜗𝜗n-1, 𝜗𝜗n+m-1,t), 
Fm(T𝜗𝜗n-1, T𝜗𝜗n+m-1,t)) 

= F(Fm (𝜗𝜗n-1, 𝜗𝜗n+m-1,t), Fm (𝜗𝜗n, 𝜗𝜗n-1,t), Fm (𝜗𝜗n, 𝜗𝜗n+m-1,t), 
Fm(𝜗𝜗n, 𝜗𝜗n+m,t)) ≤ 0. 

Next using definition of ɦn(t), we get 

F(ɦn-1 (t), ɦn-1(t) , ɦn (t), Fm(𝜗𝜗n, 𝜗𝜗n+m,t)) ≤ 0. 
As ɦn (t) is non- increasing and F is non-decreasing on [0, 

1]3, therefore the above inequality becomes 

F(ɦk-1(t), ɦk-1(t), ɦk-1(t), Fm(𝜗𝜗n, 𝜗𝜗n+m,t)) ≤ 0.  

That is, 

Fm(𝜗𝜗n, 𝜗𝜗n+m,t) ≥ 𝛾𝛾 (ɦk-1(t)). 

Thus, for all 𝑛 ≥ k, it follows that 

min𝑛𝑛 ≥ k,{ Fm(𝜗𝜗𝑛𝑛, 𝜗𝜗𝑛𝑛+𝑚𝑚, 𝑡)} = ɦk(t)) ≥ 𝛾𝛾(ɦk-1(t)). 

Taking as k→ ∞, so we have ɦ (t) ≥ 𝛾𝛾 (ɦ(t)). If ɦ(t) ≠ 1 

then ɦ (t) ≥ 𝛾𝛾 (ɦ (t)) > ɦ (t), which is a contradiction. Thus 
ɦ(t) = 1 and hence lim

𝑛𝑛→∞
 ɦn(t) = 1. Thus given 𝜖 > 0, there 

exist an N0∈Z+ such that ɦn(t) > 1−𝜖 for all n≥ N0 . Then 
we have for n≥ N0 and m ∈ N,  

 Fm(𝜗𝜗𝑛𝑛, 𝜗𝜗𝑛𝑛+𝑚𝑚, 𝑡 ) > 1- 𝜖 > 𝑀𝜗𝑛,𝜗𝑛+𝑚,𝑡 – 𝜖.    (3) 

By assumption and (23), {𝜗𝜗n} is a Cauchy sequence in X. 
By the definition of X, there exists a z ∈ X such that  

lim
𝑛𝑛→∞

 Fm(𝜗𝜗n, z, t) – 𝑀𝜗𝑛,𝑧𝑧,𝑡 = 0. 

Again for 𝜗𝜗 = 𝜗𝜗n, 𝜌𝜌 = z in (22), then (22) becomes  
F(Fm(𝜗𝜗n, z, t), Fm(T𝜗𝜗n, 𝜗𝜗n, t), Fm(T𝜗𝜗n, z, t), Fm(T𝜗𝜗n, 

Tz, t ))  

= F(Fm(𝜗𝜗n, z, t), Fm(𝜗𝜗n+1, 𝜗𝜗n, t), Fm(𝜗𝜗n+1, z, t), Fm(𝜗𝜗n+1, 
Tz, t)) ≤ 0. 

Hence using (23), we have 

lim
𝑛𝑛→∞

 sup F(Fm (𝜗𝜗n, z, t), Fm(𝜗𝜗n+1, 𝜗𝜗n, t), Fm(𝜗𝜗n+1, z, t), 
Fm(𝜗𝜗n+1, Tz, t)) 

= F(  lim
𝑛𝑛→∞

 sup 𝑀𝜗𝑛,𝑧𝑧,𝑡 , 1,  lim
𝑛𝑛→∞

 sup 𝑀𝜗𝑛,𝑧𝑧,𝑡 , lim
𝑛𝑛→∞

 sup 
Fm(𝜗𝜗n+1, Tz, t)) ≤ 0. 

or F( lim
𝑛𝑛→∞

 sup 𝑀𝜗𝑛,𝑧𝑧,𝑡,  lim
𝑛𝑛→∞

 sup 𝑀𝜗𝑛,𝑧𝑧,𝑡,  lim
𝑛𝑛→∞

 sup 𝑀𝜗𝑛,𝑧𝑧,𝑡 , 
lim

𝑛𝑛→∞
 sup Fm(𝜗𝜗n+1, Tz, t))  

≤ F( lim
𝑛𝑛→∞

 sup 𝑀𝜗𝑛,𝑧𝑧,𝑡 , 1,  lim
𝑛𝑛→∞

 sup 𝑀𝜗𝑛,𝑧𝑧,𝑡 , lim
𝑛𝑛→∞

 sup Fm 
(𝜗𝜗n+1, Tz, t)) ≤ 0 implies that  

lim
𝑛𝑛→∞

 sup 𝑀𝜗𝑛,𝑇𝑧𝑧,𝑡 = lim
𝑛𝑛→∞

 sup 𝑀𝜗𝑛+1,𝑇𝑧𝑧,𝑡 ≥ lim
𝑛𝑛→∞

 sup Fm(𝜗𝜗

n+1, Tz, t) ≥ 𝛾𝛾( lim
𝑛𝑛→∞

 sup 𝑀𝜗𝑛,𝑧𝑧,𝑡)             (24) 

⇒ lim
𝑛𝑛→∞

 sup 𝑀𝜗𝑛,𝑇𝑧𝑧,𝑡  ≥  𝛾𝛾( lim
𝑛𝑛→∞

 sup  𝑀𝜗𝑛,𝑇𝑧𝑧,𝑡 ) (by 
assumption). 

This implies that lim
𝑛𝑛→∞

 sup 𝑀𝜗𝑛,𝑇𝑧𝑧,𝑡= 1. 
Again by (24), we have 

Fm (z, Tz, t)  ≥  lim
𝑛𝑛→∞

 sup  Fm (𝜗𝜗 n+1, Tz, t) ≥ 𝛾𝛾( lim
𝑛𝑛→∞

 sup 
𝑀𝜗𝑛,𝑧𝑧,𝑡) = 𝛾𝛾(1)=1. 

That is, we have Fm(z, Tz, t) = 1 = Mz,Tz,t implies that Tz 
= z and Fm(z, z, t) = 1. 

To prove uniqueness part, we consider 𝜗𝜗1  and 𝜗𝜗2 be 
two fixed points of T. For 𝜗𝜗 = 𝜗𝜗1, 𝜌𝜌 = 𝜗𝜗2 (22) becomes,  

F(Fm(𝜗𝜗1 , 𝜗𝜗2 ,t), Fm(T𝜗𝜗1 , 𝜗𝜗1 ,t), Fm(T𝜗𝜗1 , 𝜗𝜗2 ,t), Fm(T𝜗𝜗1 , 
T𝜗𝜗2, t)) 

= F(Fm(𝜗𝜗1, 𝜗𝜗2, t), Fm(𝜗𝜗1, 𝜗𝜗1, t), Fm(𝜗𝜗1, 𝜗𝜗2, t), Fm(𝜗𝜗1, 
𝜗𝜗2, t)) ≤ 0. 

Since F is non-decreasing on [0,1]3, then it follows that 

F(Fm(𝜗𝜗1, 𝜗𝜗2, t), Fm(𝜗𝜗1, 𝜗𝜗2, t), Fm (𝜗𝜗1, 𝜗𝜗2, t), Fm (𝜗𝜗1, 
𝜗𝜗2, t)) 

= F(Fm (𝜗𝜗1, 𝜗𝜗2, t), 1, Fm (𝜗𝜗1, 𝜗𝜗2, t), Fm (𝜗𝜗1, 𝜗𝜗2, t)) ≤ 0  

which gives that 
Fm(𝜗𝜗1 , 𝜗𝜗2 , t) ≥ 𝛾𝛾  (Fm(𝜗𝜗1 , 𝜗𝜗2 , t)) >  Fm(𝜗𝜗1 , 𝜗𝜗2 , t) 
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which is a contradiction. 
Thus, we have Fm(𝜗𝜗1, 𝜗𝜗2, t) = 1= 𝑀 𝜗1 , 𝜗2,𝑡  therefore 

𝜗𝜗1 = 𝜗𝜗2. Hence, T has a unique fixed point. 

In theorem 4.3, if we take F(( 𝜗𝜗1 , 𝜗𝜗2, 𝜗𝜗3 ), 𝜗𝜗4 ) = 
𝛾𝛾(min{𝜗𝜗1 , 𝜗𝜗2, 𝜗𝜗3}) - 𝜗𝜗4 then we obtain our next result. 

Corollary 4.2. Let (X, Fm , ∗) be a complete 
non-Archimedean fuzzy m-metric space and T be a 
self-map of X satisfying 

Fm(T𝜗𝜗,T𝜌𝜌,t) ≥ 𝛾𝛾(min{Fm(𝜗𝜗, 𝜌𝜌,t),  

Fm(T𝜗𝜗, 𝜗𝜗,t), Fm(T𝜗𝜗, 𝜌𝜌,t)}) 

for all 𝜗𝜗,𝜌𝜌 ∈ 𝐸𝐸(𝐺𝐺�), where F∈Φ. In addition assume that if 
a sequence 𝜗𝜗n = T𝜗𝜗n-1 then Fm (𝜗𝜗n, 𝜗𝜗n, t ) = Fm (𝜗𝜗m , 𝜗𝜗m, 
t) and (𝜗𝜗n , 𝜗𝜗m) ∈ 𝐸𝐸(𝐺𝐺�) for all n,m. Also, if 𝜗𝜗n → 𝜗𝜗 then 
(𝜗𝜗n,𝜗𝜗)∈ 𝐸𝐸�𝐺𝐺�� and Fm(𝜗𝜗, 𝜗𝜗,t)= Fm(T𝜗𝜗,T𝜗𝜗,t). Further, if z, 
w be two fixed points with Fm(z,z,t) = Fm(w,w,t) then (z , 
w ) ∈ 𝐸𝐸(𝐺𝐺�). Then T has a unique fixed point in X. 

5. Conclusions 
In this paper, we proposed a generalized version of 

partial fuzzy metric space named as non-Archimedean 
fuzzy m-metric space. Further, we gave some examples 
and defined all its topological properties. Finally, we 
presented some fixed theorems in context of complete 
non-Archimedean fuzzy m-metric space and compact 
non-Archimedean fuzzy m-metric space.  
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