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Abstract 

In this paper, the concept of the common fixed point theorem in an Intuitionistic Fuzzy Metric 

space by extending the use of E A property introduces by Aamri & Moutawakil using implicit 

function for three self map satisfying weakly compatible property. 
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Introduction 

The foundation of fuzzy mathematics is laid by Lofti A Zadeh with the introduction of fuzzy 

sets in 1965, as a way to represent vagueness in everyday life. Subsequently several authors 

have applied various form from general topology of fuzzy sets and developed the concept of 

fuzzy space. A number of fixed point theorems have been obtained by various authors in 

fuzzy metric space by using the concept of compatible map, weakly compatible map, R 

weakly compatible map. In the study of fixed point of metric space, Popa proved theorem for 

Weakly Compatible, Noncontinuous mapping using implicit function. Recently Aamri & 

Moutawakil introduces the E.A property and had generalized the concept of non compatible 

map. The main objective of this paper is to obtain some common fixed point theorem in 

fuzzy metric space using implicit function with EA property. The result is different because it 

is the first time implicit function is used with EA property which has three self maps holding 

weakly compatible property. Our result generalizes several Comparable results in existing 

literature. 
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Preliminaries 

2.1. Definition: A binary operation *: [0, 1] × [0, 1] → [0, 1] is a continuous t-norm if * is 

satisfying the following conditions: 

(a)  * is commutative and associative;  

(b)  * is continuous;  

(c)  a * b = a for all a ∈ [0, 1];  

(d) a* b ≤ c * d whenever a ≤ c and  b ≤ d and a, b, c, d  ∈ [ 0, 1]. 

2.2. Definition: A 3-tuple (X, M, *) is said to be a fuzzy metric space if X is an arbitrary set, 

* is a continuous t-norm and M is a fuzzy set on XP

2 
P× (0,∞) satisfying the following 

conditions; for all x, y, z ∈ X, s, t > 0. 

(1)𝐻𝑀 (x, y, t) > 0; 

(2)𝐻𝑀(x, y, t) =1 if and only if x = y; 

(3)𝐻𝑀(x, y, t) = 𝐻𝑀(y, x, t); 

(4)𝐻𝑀(x, y, t)* 𝐻𝑀(y, z, s) ≤ 𝐻𝑀(x, z, t + s); 

(5)𝐻𝑀(x, y, .):  (0,∞)→[ 0, 1 ] is continuous.  

Then 𝐻𝑀 is called a fuzzy metric on X. The function 𝐻𝑀(x, y, t) denote the degree of nearness 

between x and y with respect to t.  

2.3. Example: Let (X, d) be a metric space. Denote 𝑎 ∗ 𝑏 = 𝑎𝑏 for a, b ∈ [0, 1] and let 𝑀𝑑 be 

a fuzzy set on XP

2
P × (0,∞) defined as follows:𝑀𝑑 (x, y, t) = 𝑡

𝑡+𝑑(𝑥,   𝑦)
. Then (X, 𝑀𝑑, *) is a 

fuzzy metric space, we call this fuzzy metric induced by a metric d the standard intuitionistic 

fuzzy metric. 

2.4. Definition: Let (X, M,*) be a fuzzy metric space, then  

(a) A sequence {𝑥𝑛} in X is said to be convergent to x in X if for each  ε > 0 and each t > 0, 

there exists  𝑛0 ∈ N such that 𝐻𝑀 (𝑥𝑛, x, t) > 1  ̶  ε for all n ≥  𝑛0. 

(b) A sequence {𝑥𝑛} in X is said to be Cauchy if for each ε > 0 and each t > 0, there exist 

𝑛0 ∈ N such that 𝐻𝑀 (𝑥𝑛,𝑥𝑚, t) > 1  ̶  ε for all n, m ≥ 𝑛0 . 
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(c) A fuzzy metric space in which every Cauchy sequence is convergent is said to be 

complete. 

2.5. Proposition: In a fuzzy metric space (X, 𝑀R, *), if a * a ≥ a for a ∈ [0, 1] then a * b = min 

{a, b} for all a, b ∈ [0, 1]. 

2.6. Definition: Two self-mappings A and S of a fuzzy metric space (X, M, *) are called 

compatible if lim
𝑛→∞

𝐻𝑀 (AS𝑥𝑛, SA𝑥𝑛, t) = 1 whenever {𝑥𝑛} is a sequence in X such 

that lim𝑛→∞ 𝐴𝑥𝑛= lim𝑛→∞ 𝑆𝑥𝑛= x for some x in X. 

2.7. Definition: Two self-maps A and B of a fuzzy metric space (X, M, *) are called weakly 

compatible (or coincidentally commuting) if they commute at their coincidence points, i.e. if 

𝐴𝑥 = 𝐵𝑥 for some𝑥 ∈ 𝑋 then 𝐴𝐵𝑥 = 𝐵𝐴𝑥. 

2.8. Definition E A property Let A and B be self maps on a fuzzy metric space (X, M, *). 

They are said to satisfy (EA) property if there exists a sequence {𝑥𝑛} in X such that 

𝑙𝑖𝑚𝑛→∞ 𝐴𝑥𝑛 = 𝑙𝑖𝑚𝑛→∞ 𝑆𝑥𝑛 = 𝑥 for some x Є X. 

2.9. Remark: If self-maps A and B of a fuzzy metric space (X, M, *) are compatible then 

they are weakly compatible. Let (X, M,*) be a fuzzy metric space with the following 

condition: (6) lim𝑡→∞𝐻𝑀 (x, y, t) =1 for all x, y ∈ X. 

2.10. Lemma: Let (X, M, *) be a fuzzy metric space. If there exists k ∈ [0,1] such that 

𝐻𝑀(x, y, kt) ≥ 𝐻𝑀(x, y, t) then x = y. 

2.11. Lemma: Let {𝑥𝑛} be a sequence in a fuzzy metric space (X, M, *) with the condition 

(6). If there exists k ∈ [0, 1] such that 𝐻𝑀 (𝑦𝑛, 𝑦𝑛+1, kt) ≥ 𝐻𝑀 (𝑦𝑛−1, 𝑦𝑛, t) for all t > 0 and     

n ∈ N. Then { 𝑦𝑛 } is a Cauchy sequence in X. 

Main Results: 

Theorem 3.1: Let A, B, P and Q be self mappings of a complete fuzzy metric space            

(X, M, *) satisfy the following: 

(a) For all x, y in X and for all t > 0 there exists k Є (0, 1) such that 
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       𝑀𝑀1(Px, Qy, kt) ≥ max�
𝑀𝑀1(𝐴𝑥,𝐵𝑦, 𝑡) ∗ 𝑀𝑀1(𝐵𝑦,𝑄𝑥, 𝑡) ,

𝑀𝑀1(𝐵𝑦,𝑃𝑥, 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑃𝑥,𝐴𝑥, 𝑡) +
𝑀𝑀1(𝑄𝑥,𝐵𝑥, 𝑡) �

�and            

       𝑁𝑁1(Px, Qy, kt) ≤ min�
𝑁𝑁1(𝐴𝑥,𝐵𝑦, 𝑡) ∗ 𝑁𝑁1(𝐵𝑦,𝑄𝑥, 𝑡) ,

𝑁𝑁1(𝐵𝑦,𝑃𝑥, 𝑡) ∗ 1
2
�
𝑁𝑁1(𝑃𝑥,𝐴𝑥, 𝑡) +
𝑁𝑁1(𝑄𝑥,𝐵𝑥, 𝑡) �

� 

(b) P(X) ⊂ B(X) and Q(X) ⊂ A(X)  

(c) If one of P(X), B(X), Q(X), A(X) is complete subset of X then P and A have a 

coincidence point. 

If the pair (P, A) and (Q, B) are weakly compatible then A, B, P and Q have a unique 

common fixed point in X. 

Proof: As P(X) ⊂ B(X) and Q(X) ⊂ A(X) so we can define sequence {𝑥𝑛} and {𝑦𝑛} in X 

such that 

𝑦2𝑛+1 = P𝑥2𝑛 = B𝑥2𝑛+1,  𝑦2𝑛+2  = Q𝑥2𝑛+1  = A𝑥2𝑛+2 

𝑀𝑀1(P𝑥2𝑛, Q𝑥2𝑛+1, kt) ≥ max �
𝑀𝑀1(𝐴𝑥2𝑛,𝐵𝑥2𝑛+1, 𝑡) ∗ 𝑀𝑀1(𝐵𝑥2𝑛+1,𝑄𝑥2𝑛, 𝑡),

𝑀𝑀1(𝐵𝑥2𝑛+1,𝑃𝑥2𝑛, 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑃𝑥2𝑛,𝐴𝑥2𝑛, 𝑡) +
𝑀𝑀1(𝑄𝑥2𝑛,𝐵𝑥2𝑛, 𝑡) �

� 

𝑁𝑁1(P𝑥2𝑛, Q𝑥2𝑛+1, kt) ≤  min�
𝑁𝑁1(𝐴𝑥2𝑛,𝐵𝑥2𝑛+1, 𝑡) ∗ 𝑁𝑁1(𝐵𝑥2𝑛+1,𝑄𝑥2𝑛, 𝑡) ,

𝑁𝑁1(𝐵𝑥2𝑛+1,𝑃𝑥2𝑛, 𝑡) ∗ 1
2
�
𝑁𝑁1(𝑃𝑥2𝑛,𝐴𝑥2𝑛, 𝑡) +
𝑁𝑁1(𝑄𝑥2𝑛,𝐵𝑥2𝑛, 𝑡) �

� 

𝑀𝑀1(𝑦2𝑛+1, 𝑦2𝑛+2, kt) ≥ max �
𝑀𝑀1(𝑦2𝑛,𝑦2𝑛+1, 𝑡) ∗ 𝑀𝑀1(𝑦2𝑛+1,𝑦2𝑛+1, 𝑡) ,

𝑀𝑀1(𝑦2𝑛+1,𝑦2𝑛+1, 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑦2𝑛+1,𝑦2𝑛, 𝑡) +
𝑀𝑀1(𝑦2𝑛+1,𝑦2𝑛, 𝑡) �

� 

𝑁𝑁1(𝑦2𝑛+1, 𝑦2𝑛+2, kt) ) ≤ min�
𝑁𝑁1(𝑦2𝑛,𝑦2𝑛+1, 𝑡) ∗ 𝑁𝑁1(𝑦2𝑛+1,𝑦2𝑛+1, 𝑡) ,

𝑁𝑁1(𝑦2𝑛+1, 𝑦2𝑛+1, 𝑡) ∗ 1
2
�
𝑁𝑁1(𝑦2𝑛+1, 𝑦2𝑛, 𝑡) +
𝑁𝑁1(𝑦2𝑛+1, 𝑦2𝑛, 𝑡) �

� 

𝑀𝑀1(𝑦2𝑛+1, 𝑦2𝑛+2, kt) ≥ 𝑀𝑀1(𝑦2𝑛,𝑦2𝑛+1, 𝑡) 

𝑁𝑁1(𝑦2𝑛+1, 𝑦2𝑛+2, kt) ≤ 𝑁𝑁1(𝑦2𝑛, 𝑦2𝑛+1, 𝑡) 

and Similarly 𝑀𝑀1(𝑦2𝑛+2,𝑦2𝑛+3, kt) ≥ 𝑀𝑀1(𝑦2𝑛+1,𝑦2𝑛+2, 𝑡) 

𝑁𝑁1(𝑦2𝑛+2,𝑦2𝑛+3, kt) ≤ 𝑁𝑁1(𝑦2𝑛+1,𝑦2𝑛+2, 𝑡) and so on 
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Therefore in general 𝑀𝑀1 (𝑦𝑛,𝑦𝑛+1, kt) ≥ 𝑀𝑀1(𝑦𝑛−1, 𝑦𝑛, 𝑡) and 

                                𝑁𝑁1 (𝑦𝑛,𝑦𝑛+1, kt) ≤ 𝑁𝑁1(𝑦𝑛−1, 𝑦𝑛, 𝑡) 

Hence, by lemma 2.11{𝑦𝑛} is a Cauchy sequence in X. By completeness of X, {𝑦𝑛} is 

converges to some point z in X. Therefore, subsequence’s {𝑦2𝑛}, {𝑦2𝑛+1}, {𝑦2𝑛+2} converges 

to point z i.e.  

lim
𝑛→∞

𝐵𝑥2𝑛+1 = lim
𝑛→∞

P𝑥2𝑛 = lim
𝑛→∞

Q𝑥2𝑛+1 = lim
𝑛→∞

A𝑥2𝑛+2 = z. 

Now suppose A (X) is complete, therefore, let w Є 𝐴−1z then Aw = z. Now consider, 

𝑀𝑀1 (Pw, Q𝑥2𝑛+1, kt) ≥ max �
𝑀𝑀1(𝐴𝑤,𝐵𝑥2𝑛+1, 𝑡) ∗ 𝑀𝑀1(𝐵𝑥2𝑛+1,𝑄𝑤, 𝑡) ,

𝑀𝑀1(𝐵𝑥2𝑛+1,𝑃𝑤, 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑃𝑤,𝐴𝑤, 𝑡) +
𝑀𝑀1(𝑄𝑤,𝐵𝑤, 𝑡) �

� 

𝑁𝑁1 (Pw, Q𝑥2𝑛+1, kt) ≤ min�
𝑁𝑁1(𝐴𝑤,𝐵𝑥2𝑛+1, 𝑡) ∗ 𝑁𝑁1(𝐵𝑥2𝑛+1,𝑄𝑤, 𝑡) ,

𝑁𝑁1(𝐵𝑥2𝑛+1,𝑃𝑤, 𝑡) ∗ 1
2
�
𝑁𝑁1(𝑃𝑤,𝐴𝑤, 𝑡) +
𝑁𝑁1(𝑄𝑤,𝐵𝑤, 𝑡) �

� 

𝑀𝑀1 (Pw, 𝑦2𝑛+1, kt) ≥ max �
𝑀𝑀1(𝐴𝑤,𝑦2𝑛+1, 𝑡) ∗ 𝑀𝑀1(𝑦2𝑛+1,𝑄𝑤, 𝑡) ,

𝑀𝑀1(𝑦2𝑛+1,𝑃𝑤, 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑃𝑤,𝐴𝑤, 𝑡) +
𝑀𝑀1(𝑄𝑤,𝐵𝑤, 𝑡) �

� 

𝑁𝑁1 (Pw, 𝑦2𝑛+1, kt) ≤ min �
𝑁𝑁1(𝐴𝑤,𝑦2𝑛+1, 𝑡) ∗ 𝑁𝑁1(𝑦2𝑛+1,𝑄𝑤, 𝑡) ,

𝑁𝑁1(𝑦2𝑛+1,𝑃𝑤, 𝑡) ∗ 1
2
�
𝑁𝑁1(𝑃𝑤,𝐴𝑤, 𝑡) +
𝑁𝑁1(𝑄𝑤,𝐵𝑤, 𝑡) �

� 

𝑀𝑀1 (Pw, 𝑧, kt) ≥ max �
𝑀𝑀1(𝑧,𝑦2𝑛+1, 𝑡) ∗ 𝑀𝑀1(𝑦2𝑛+1, 𝑧, 𝑡) ,

𝑀𝑀1(𝑦2𝑛+1,𝑃𝑤, 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑧, 𝑧, 𝑡) +
𝑀𝑀1(𝑧, 𝑧, 𝑡) �

� 

𝑁𝑁1 (Pw, 𝑧, kt) ≤ min �
𝑁𝑁1(𝑧, 𝑦2𝑛+1, 𝑡) ∗ 𝑁𝑁1(𝑦2𝑛+1, 𝑧, 𝑡) ,

𝑁𝑁1(𝑦2𝑛+1,𝑃𝑤, 𝑡) ∗ 1
2
�
𝑁𝑁1(𝑧, 𝑧, 𝑡) +
𝑁𝑁1(𝑧, 𝑧, 𝑡) �

� 

𝐴𝑠 𝑛 → ∞ 

 𝑀𝑀1 (Pw, 𝑧, kt) ≥ max �
𝑀𝑀1(𝑧, 𝑧, 𝑡) ∗ 𝑀𝑀1(𝑧, 𝑧, 𝑡) ,

𝑀𝑀1(𝑧,𝑃𝑤, 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑧, 𝑧, 𝑡) +
𝑀𝑀1(𝑧, 𝑧, 𝑡) �

� 
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𝑁𝑁1 (Pw, 𝑧, kt) ≤  min �
𝑁𝑁1(𝑧, 𝑧, 𝑡) ∗ 𝑁𝑁1(𝑧, 𝑧, 𝑡) ,

𝑁𝑁1(𝑧,𝑃𝑤, 𝑡) ∗ 1
2
�
𝑁𝑁1(𝑧, 𝑧, 𝑡) +
𝑁𝑁1(𝑧, 𝑧, 𝑡) �

� 

𝑀𝑀1 (Pw, 𝑧, kt) ≥ 1 and 𝑁𝑁1  (Pw, z, kt) ≤  0 

This gives Pw = Aw = z. Therefore w is a coincidence point of P and A. Since P(X) ⊂ B(X), 

therefore, z = Pw Є P(X) ⊂ B(X), this gives, z Є B(X), let v Є 𝐵−1z i.e. Bv = z.  

𝑀𝑀1 (P𝑥2𝑛, Qv, kt) ≥ max �
𝑀𝑀1(𝐴𝑥2𝑛,𝐵𝑣, 𝑡) ∗ 𝑀𝑀1(𝐵𝑣,𝑄𝑥2𝑛, 𝑡) ,

𝑀𝑀1(𝐵𝑣,𝑃𝑥2𝑛 , 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑃𝑥2𝑛,𝐴𝑥2𝑛, 𝑡) +
𝑀𝑀1(𝑄𝑥2𝑛,𝐵𝑥2𝑛, 𝑡) �

� 

𝑁𝑁1 (P𝑥2𝑛, Qv, kt) ≤ min�
𝑁𝑁1(𝐴𝑥2𝑛,𝐵𝑣, 𝑡) ∗ 𝑁𝑁1(𝐵𝑣,𝑄𝑥2𝑛, 𝑡),

𝑁𝑁1(𝐵𝑣,𝑃𝑥2𝑛, 𝑡) ∗ 1
2
�
𝑁𝑁1(𝑃𝑥2𝑛,𝐴𝑥2𝑛, 𝑡) +
𝑁𝑁1(𝑄𝑥2𝑛,𝐵𝑥2𝑛, 𝑡) �

� 

𝑀𝑀1 (𝑦2𝑛+1, Qv, kt) ≥ max �
𝑀𝑀1(𝑦2𝑛,𝐵𝑣, 𝑡) ∗ 𝑀𝑀1(𝐵𝑣,𝑦2𝑛+1, 𝑡) ,

𝑀𝑀1(𝐵𝑣,𝑦2𝑛+1 , 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑦2𝑛+1, 𝑦2𝑛, 𝑡) +
𝑀𝑀1(𝑦2𝑛+1, 𝑦2𝑛, 𝑡) �

� 

𝑁𝑁1 (𝑦2𝑛+1, Qv, kt) ≤ min�
𝑁𝑁1(𝑦2𝑛,𝐵𝑣, 𝑡) ∗ 𝑁𝑁1(𝐵𝑣,𝑦2𝑛+1, 𝑡),

𝑁𝑁1(𝐵𝑣,𝑦2𝑛+1, 𝑡) ∗ 1
2
�
𝑁𝑁1(𝑦2𝑛+1,𝑦2𝑛, 𝑡) +
𝑁𝑁1(𝑦2𝑛+1,𝑦2𝑛, 𝑡) �

� 

𝐴𝑠 𝑛 → ∞ 

𝑀𝑀1 (z, Qv, kt) ≥ max �
𝑀𝑀1(𝑧, 𝑧, 𝑡) ∗ 𝑀𝑀1(𝑧, 𝑧, 𝑡)

∗ 𝑀𝑀1(𝑧, 𝑧, 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑧, 𝑧, 𝑡) +
𝑀𝑀1(𝑧, 𝑧, 𝑡) �

� 

𝑁𝑁1(z, Qv, kt) ≤ min�
𝑁𝑁1(𝑧, 𝑧, 𝑡) ∗ 𝑁𝑁1(𝑧, 𝑧, 𝑡)

∗ 𝑁𝑁1(𝑧, 𝑧, 𝑡) ∗ 1
2
�
𝑁𝑁1(𝑧, 𝑧, 𝑡) +
𝑁𝑁1(𝑧, 𝑧, 𝑡) �

� 

𝑀𝑀1(z, Qv, kt) ≥ 1   and  𝑁𝑁1  (z, Qv, kt) ≤ 0 

This gives Qv = z = Bv. So v is coincidence point of Q and B. Since the Pair (P, A)) is 

weakly compatible, therefore P and Q commute at coincidence point i. e. PAw = APw, this 

gives, Pz = Az and as (Q, B) is weakly compatible, therefore QBv = BQv this gives, Qz = Bz. 

Now, we will show that Pz = z, by 1, we have 
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𝑀𝑀1 (Pz, Q𝑥2𝑛+1, kt) ≥ max �
𝑀𝑀1(𝐴𝑧,𝐵𝑥2𝑛+1, 𝑡) ∗ 𝑀𝑀1(𝐵𝑥2𝑛+1,𝑄𝑧, 𝑡) ,

𝑀𝑀1(𝐵𝑥2𝑛+1,𝑃𝑧, 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑃𝑧,𝐴𝑧, 𝑡) +
𝑀𝑀1(𝑄𝑧,𝐵𝑧, 𝑡) �

� 

𝑁𝑁1 (Pz, Q𝑥2𝑛+1, kt) ≤ min�
𝑁𝑁1(𝐴𝑧,𝐵𝑥2𝑛+1, 𝑡) ∗ 𝑁𝑁1(𝐵𝑥2𝑛+1,𝑄𝑧, 𝑡) ,

𝑁𝑁1(𝐵𝑥2𝑛+1,𝑃𝑧, 𝑡) ∗ 1
2
�
𝑁𝑁1(𝑃𝑧,𝐴𝑧, 𝑡) +
𝑁𝑁1(𝑄𝑧,𝐵𝑧, 𝑡) �

� 

𝑀𝑀1 (Pz, 𝑦2𝑛+2, kt) ≥ max �
𝑀𝑀1(𝑃𝑧, 𝑦2𝑛+1, 𝑡) ∗ 𝑀𝑀1(𝑦2𝑛+1,𝐵𝑧, 𝑡) ,

𝑀𝑀1(𝑦2𝑛+1,𝑃𝑧, 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑃𝑧,𝑃𝑧, 𝑡) +
𝑀𝑀1(𝐵𝑧,𝐵𝑧, 𝑡) �

� 

𝑁𝑁1 (Pz, Q𝑥2𝑛+1, kt) ≤ min�
𝑁𝑁1(𝑃𝑧,𝑦2𝑛+1, 𝑡) ∗ 𝑁𝑁1(𝑦2𝑛+1,𝐵𝑧, 𝑡) ,

𝑁𝑁1(𝑦2𝑛+1,𝑃𝑧, 𝑡) ∗ 1
2
�
𝑁𝑁1(𝑃𝑧,𝑃𝑧, 𝑡) +
𝑁𝑁1(𝐵𝑧,𝐵𝑧, 𝑡) �

� 

𝐴𝑠 𝑛 → ∞ 

𝑀𝑀1 (Pz, z, kt) ≥ max {𝑀𝑀1(𝑃𝑧, 𝑧, 𝑡)* 1 * 𝑀𝑀1(𝑧, 𝑃𝑧, 𝑡) * 1}, 

𝑁𝑁1 (Pz, z, kt) ≤ min {𝑁𝑁1(𝑃𝑧, 𝑧, 𝑡)* 0 * 𝑁𝑁1(𝑧,𝑃𝑧, 𝑡) * 0} and  

𝑀𝑀1 (Pz, z, kt) ≥ 1 and 𝑁𝑁1 (Pz, z, kt) ≤ 0 

This gives Pz = Az = z, similarly, we prove that Qz = z. 

𝑀𝑀1 (P𝑥2𝑛, Qz, kt) ≥ max �
𝑀𝑀1(𝐴𝑥2𝑛,𝐵𝑧, 𝑡) ∗ 𝑀𝑀1(𝐵𝑧,𝑄𝑥2𝑛, 𝑡) ,

𝑀𝑀1(𝐵𝑧,𝑃𝑥2𝑛, 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑃𝑥2𝑛,𝐴𝑥2𝑛, 𝑡) +
𝑀𝑀1(𝑄𝑥2𝑛,𝐵𝑥2𝑛, 𝑡) �

� 

𝑁𝑁1 (P𝑥2𝑛, Qz, kt) ≤ min�
𝑁𝑁1(𝐴𝑥2𝑛,𝐵𝑧, 𝑡) ∗ 𝑁𝑁1(𝐵𝑧,𝑄𝑥2𝑛, 𝑡) ,

𝑁𝑁1(𝐵𝑧,𝑃𝑥2𝑛, 𝑡) ∗ 1
2
�
𝑁𝑁1(𝑃𝑥2𝑛,𝐴𝑥2𝑛, 𝑡) +
𝑁𝑁1(𝑄𝑥2𝑛,𝐵𝑥2𝑛, 𝑡) �

� 

𝑀𝑀1 (𝑦2𝑛+1, Qz, kt) ≥ max �
𝑀𝑀1(𝑦2𝑛,𝑄𝑧, 𝑡) ∗ 𝑀𝑀1(𝑄𝑧,𝑦2𝑛+1, 𝑡) ,

𝑀𝑀1(𝑄𝑧, 𝑦2𝑛+1, 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑦2𝑛+1, 𝑦2𝑛, 𝑡) +
𝑀𝑀1(𝑦2𝑛+1, 𝑦2𝑛, 𝑡) �

� 

𝑁𝑁1 (𝑦2𝑛+1, Qz, kt) ≤ min�
𝑁𝑁1(𝑦2𝑛,𝑄𝑧, 𝑡) ∗ 𝑁𝑁1(𝑄𝑧,𝑦2𝑛+1, 𝑡) ,

𝑁𝑁1(𝑄𝑧,𝑦2𝑛+1, 𝑡) ∗ 1
2
�
𝑁𝑁1(𝑦2𝑛+1,𝑦2𝑛, 𝑡) +
𝑁𝑁1(𝑦2𝑛+1,𝑦2𝑛, 𝑡) �

� 

𝐴𝑠 𝑛 → ∞  
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𝑀𝑀1 (z, Qz, kt) ≥max �
𝑀𝑀1(𝑧,𝑄𝑧, 𝑡) ∗ 𝑀𝑀1(𝑄𝑧, 𝑧, 𝑡) ,

𝑀𝑀1(𝑄𝑧, 𝑧, 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑧, 𝑧, 𝑡) +
𝑀𝑀1(𝑧, 𝑧, 𝑡) �

� , 

𝑁𝑁1 (z, Qz, kt) ≤ min�
𝑁𝑁1(𝑧,𝑄𝑧, 𝑡) ∗ 𝑁𝑁1(𝑄𝑧, 𝑧, 𝑡) ,

𝑁𝑁1(𝑄𝑧, 𝑧, 𝑡) ∗ 1
2
�
𝑁𝑁1(𝑧, 𝑧, 𝑡) +
𝑁𝑁1(𝑧, 𝑧, 𝑡) �

� and  

𝑀𝑀1 (z, Qz, kt) ≥ 1 and 𝑁𝑁1 (z, Qz, kt) ≤ 0 

This gives Qz = z = Bz. Therefore z is a common fixed point P, A, Q and B. 

Uniqueness:  Let w be another fixed point of P, A, Q and B then by (1), we have 

𝑀𝑀1(Pz, Qw, kt)≥max�
𝑀𝑀1(𝐴𝑧,𝐵𝑤, 𝑡) ∗ 𝑀𝑀1(𝐵𝑤,𝑄𝑧, 𝑡) ,

𝑀𝑀1(𝐵𝑤,𝑃𝑧, 𝑡) ∗
1
2
�
𝑀𝑀1(𝑃𝑧,𝐴𝑧, 𝑡) +
𝑀𝑀1(𝑄𝑧,𝐵𝑧, 𝑡) �

� 

𝑁𝑁1  (Pz, Qw, kt) ≤ min�
𝑁𝑁1(𝐴𝑧,𝐵𝑤, 𝑡) ∗ 𝑁𝑁1(𝐵𝑤,𝑄𝑧, 𝑡) ,

𝑁𝑁1(𝐵𝑤,𝑃𝑧, 𝑡) ∗
1
2
�
𝑁𝑁1(𝑃𝑧,𝐴𝑧, 𝑡) +
𝑁𝑁1(𝑄𝑧,𝐵𝑧, 𝑡) �

� 

𝑀𝑀1  (z, w, kt) ≥ max�
𝑀𝑀1(𝑧,𝑤, 𝑡) ∗ 𝑀𝑀1(𝑤, 𝑧, 𝑡) ,

𝑀𝑀1(𝑤, 𝑧, 𝑡) ∗ 1
2
�
𝑀𝑀1(𝑧, 𝑧, 𝑡) +
𝑀𝑀1(𝑧, 𝑧, 𝑡) �

�, 

𝑁𝑁1  (z, w, kt) ≤ min�
𝑁𝑁1(𝑧,𝑤, 𝑡) ∗ 𝑁𝑁1(𝑤, 𝑧, 𝑡) ,

𝑁𝑁1(𝑤, 𝑧, 𝑡) ∗
1
2
�
𝑁𝑁1(𝑧, 𝑧, 𝑡) +
𝑁𝑁1(𝑧, 𝑧, 𝑡) �

� 

𝑀𝑀1(z, w, kt) ≥ 1 and 𝑁𝑁1  (z, w, kt)  ≤  0.  

This gives z = w. Hence z is a unique common fixed point P, A, Q and B. 

Conclusions 

In the present work we introduced a new concept of fuzzy mappings in the fuzzy metric space 

on compact sets, which is a partial generalization of fuzzy contractive mappings in the sense 

of M. Aamri and D. E. Moutawakil. Also, we derived the existence of fixed point theorem for 

weakly compatible maps in fuzzy metric space. Moreover, we reduced our result from fuzzy 

mappings in fuzzy metric spaces. Finally, we showed some relation of multivalued mappings 

and fuzzy mappings, which can be utilized to derive fixed point for multivalued mappings. 
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