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1. Introduction 

In the history of fixed-point theory, fuzzy metric spaces has wide application. In 2004 park[6] 

introduced intuitionistic fuzzy metric spaces (𝐼  𝐹 𝑀 𝑆𝑠) as a generalization of  𝐹 𝑀 𝑆𝑠  using the 

concepts of intuitionistic fuzzy sets, continuous t-norm and continuous t-conorm After that. In 2022 

Azam et al.[3] introduced the concept of intuitionistic fuzzy b-metric space. (𝐼 𝐹𝑏MS).  

On the other hand Malviya [5] defined N- fuzzy metric space in 2015 by using S- metric space and 

b- metric space. 

In 2016 Ali et al.[2] given the concept of 𝐼 𝑁 𝐹 𝑀 𝑆𝑠  and proved many fixed-point theorems. By 

inspiring above work we proved a coincidence and common fixed-point theorem using compatible 

mapping of type (P) in Intuitionistic N- fuzzy metric space (𝐼 𝑁 𝐹 𝑀 𝑆𝑠), which extend the result 

of Agrawal et al.[1] in Intuitionistic N- fuzzy metric space (𝐼 𝑁 𝐹 𝑀 𝑆𝑠).   

2. Preliminaries 

Definition 2.1 [4] A map ⋆: [0, 1]  ×  [0, 1]  ×  [0, 1]  →  [0, 1] is called a continuous t- norm if it 

satisfies the following conditions: 

T1:⋆ ( μ, 1,1 ) =  μ, ⋆ (0,0,0) = 0  

T2:⋆ ( μ, ν, ρ ) =  ⋆ (μ, ρ, ν) =⋆ (ν, ρ, μ)  

T3:⋆  is continuous 

T4:⋆ ( μ1, ν1, ρ1 ) ≥  ⋆ (μ2, ν2,  ρ2, ) for μ1 ≥ μ2, ν1, ≥  ν2,,   ρ1 ≥   ρ2  

examples of t-norm are (1): μ ⋆ ν ⋆  ρ = μ. ν. ρ and (2): μ ⋆ ν ⋆  ρ =  min{μ, ν, ρ}(H − type) 

Definition 2.2 [4] A map ⋇: [0, 1]  × [0, 1]  × [0, 1]  →  [0, 1] is called a continuous t- co-norm 

(CTCN) if it satisfies the following conditions: 
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T1:⋇ ( μ, 0,0 ) =  μ, ⋇ (0,0,0) = 0  

T2:⋇ ( μ, ν, ρ ) =  ⋇ (μ, ρ, ν) = ⋇ (ν, ρ, μ)  

T3:⋇  is continuous 

T4:⋇ ( μ1, ν1, ρ1 ) ≥  ⋇ (μ2, ν2,  ρ2, ) for μ1 ≥ μ2, ν1 ≥  ν2,,   ρ1 ≥   ρ2  

μ ⋇ ν ⋇  ρ =  max{μ, ν, ρ} are called a maximum CTCN. 

The concept of intuitionistic N- fuzzy metric space(𝑁 𝐹 𝑀 𝑆𝑠), is defined as follows: 

Definition 2.3[2]:- A six tuple (X, ℳ, ℕ,⋆,⋇)  is an intuitionistic N- fuzzy metric 

space(𝐼 𝑁 𝐹 𝑀 𝑆𝑠), if X is an arbitrary ( non-empty) set, ⋆ is a continuous t-norm, ⋇ is a continuous 

t- co-norm (CTCN), is a real number, ℳand ℕ are a fuzzy sets on X3 × (0, ∞) satisfying the 

following conditions for all μ, ν, ρ, ξϵ X and t, u, v > 0: 

(i) ℳ(μ, ν,   ρ, t) + ℕ(μ, ν,   ρ, t) ≤ 1 

(ii) ℳ(μ, ν,   ρ, t) > 0 

(iii) ℳ(μ, ν,   ρ, t) = 1 if and only if μ =   ν =    ρ 

(iv)ℳ(μ, ν, ρ, (u + v + t)) ≥ ℳ(μ, μ , ξ, u)  ⋆  ℳ(ν, ν, ξ, v)  ⋆ ℳ(ρ, ρ, ξ, t) for all ξ ∈ X. 

(v) ℳ(μ, ν,   ρ, . ): (0, ∞) → (0, 1] is a continuous function. 

(vi) ℕ(μ, ν,   ρ, t) > 0 

(vii) ℕ(μ, ν,   ρ, t) = 1 if and only if μ =   ν =    ρ 

(viii)ℕ(μ, ν, ρ, (u + v + t)) ≤ ℕ(μ, μ , ξ, u) ⋇ ℕ(ν, ν, ξ, v)  ⋇ ℕ(ρ, ρ, ξ, t) for all ξ ∈ X. 

(ix) ℕ(μ, ν,   ρ, . ): (0, ∞) → (0, 1] is a continuous function. 

Here, ℳ(μ, ν,   ρ, t) and ℕ(μ, ν,   ρ, t) are membership and non-membership function of μ,

ν and  ρ with respect to  t. 

Definition 2.4. [3] Let a≥ 1 be a given real number. A function f: R → R will be called 

strictly increasing if t < u implies that f (t) ≤ f (au) and f is called strictly decreasing if t < u 

implies that f (t) ≥ f (au). 

Proposition 2.5. [3] Let (X,ℳ, ℕ,⋆,⋇)  is an intuitionistic N- fuzzy metric space(𝐼 𝑁 𝐹 𝑀 𝑆𝑠),   

then for all μ, ν ∈ X, the fuzzy set ℳ and  ℕ are defined with respect to product such that 

ℳ( μ, μ, ν ⋆): [0, ∞) → [0, 1] is strictly increasing and ℕ( μ, μ, ν ⋇)  : [0, ∞) → [0, 1] strictly 

decreasing. 

Definition 2.6. [2] Suppose (X,ℳ, ℕ,⋆,⋇)  is an intuitionistic N- fuzzy metric space(𝐼 𝑁 𝐹 𝑀 𝑆𝑠), 

then (X,ℳ, ℕ,⋆,⋇) is called symmetric if  

ℳ(μ, μ, ν, t) =  ℳ( ν, ν, μ, t) and ℕ(μ, μ, ν, t) =  ℕ( ν, ν, μ, t). 

For all μ, ν ∈  X and t > 0. 
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Definition 2.7. [2] Let (X, ℳ, ℕ,⋆,⋇)  is intuitionistic N- fuzzy metric space(𝐼 𝑁 𝐹 𝑀 𝑆𝑠),  

(a) A sequence { μn} in X is said to be convergent if there exists μ ∈ X such that limn→∞ 

ℳ (μn, μn, μ, t)  = 1 and limn→∞ ℕ (μn, μn, μ, t) = 0 ∀t > 0. In this case μ is called 

the limit of the sequence { μn} and we write limn→∞ μn = μ, or μn → μ. 

(b) A sequence { μn } in (X,ℳ, ℕ,⋆,⋇)   is said to be a Cauchy sequence if for every ϵ ∈ 

(0, 1), there exists n0 ∈ N such that ℳ (μn, μn, μm, t) > 1−ϵ and ℕ (μn, μn, μm, t) < ϵ, 

∀m, n ≥ n0 and t > 0. 

(c) The space X is said to be complete if every Cauchy sequence is convergent and it is 

called compact if every sequence has a convergent subsequence. 

 

3. Main Result 

 

We define compatible and compatible of type-P mappings in intuitionistic N- fuzzy metric 

space(𝐼 𝑁 𝐹 𝑀 𝑆𝑠),  

 

Definition 3.1. Two self-mappings 𝐴 and Β of an intuitionistic N- fuzzy metric 

space(𝑁 𝐹 𝑀 𝑆𝑠),  (X, ℳ, ℕ, ⋆, ⋇) are called compatible if lim
n→∞.

ℳ(AΒμn, AΒμn, ΒAμn, t) = 1 

and lim
n→∞.

ℕ(AΒμn, AΒμn, ΒAμn, t) = 0 whenever {μn} is a sequence in X such that 

lim
n→∞

Βμn = lim
n→∞

Αμn =  μ for all some μ ∈ X. 

Definition 3.2. Two self-mappings 𝐴 and Β of an intuitionistic N- fuzzy metric 

space(𝐼 𝑁 𝐹 𝑀 𝑆𝑠),  (X, ℳ, ℕ, ⋆, ⋇) are called compatible of type (P) if  lim
n→∞.

ℳ(AAμn, AAμn, 

ΒΒμn, t) = 1 and lim
n→∞.

ℕ(AAμn, AAμn, ΒΒμn, t) = 0 whenever {μn} is a sequence in X 

such that lim
n→∞

Βμn = lim
n→∞

Αμn =  μ for all some μ ∈ X. 

Example 3.2.1. Let 𝑋 = {
1

𝑛
∶  𝑛𝜖𝑁} ∪ {0} with ⋆ continuous t-norm and ⋇ continuous t-conorm 

defined by 𝑝 ⋆ q = pq and 𝑝 ⋇ q = min{1, p + q} respectively, for 𝑝, q ∈ [0, 1]. For each 𝑡 ∈

[0, ∞) and μ, ν ∈ X, define (ℳ, ℕ) by  

ℳ( μ, ν,w,t) = {

𝑡

𝑡+|(μ−w)−(w−ν)|
, 𝑖𝑓  𝑡 > 0,

0,            𝑖𝑓  𝑡 = 0,
   and      

ℕ( μ, ν,w,t) = {

|(μ−w)−(w−ν)|

𝑡+|(μ−w)−(w−ν)|
, 𝑖𝑓  𝑡 > 0,

1,            𝑖𝑓  𝑡 = 0,
    

Clearly (X, ℳ, ℕ, ⋆, ⋇) is a intuitionistic N- fuzzy metric space(𝐼 𝑁 𝐹 𝑀 𝑆𝑠),  

Define Aμ =
μ

6
 and Βμ = 

μ

2
 on X and μn = 

1

𝑛
. 

Clearly, it can be easily observed that 𝐴 and Β are compatible of type (P) mapping.  
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Our main result extends and generalize the fixed-point theorem of Agrawal et al [1], which is the 

application of compatible of type (P) mapping in the new structure of  intuitionistic N- fuzzy metric 

space(𝐼 𝑁 𝐹 𝑀 𝑆𝑠),  

Theorem 3.3   Let (X, ℳ, ℕ, ⋆, ⋇) be a complete intuitionistic N- fuzzy metric space(𝐼 𝑁 𝐹 𝑀 𝑆𝑠), 

with ⋆ t-norm and ⋇ t-conorm defined as: 

(i) μ ⋆ ν  = min { μ, ν},    μ ⋇   ν = max { μ, ν}, 

(ii) ℳ( μ, μ, ν ⋆) and ℕ( μ, μ, ν ⋇) are strictly increasing and strictly decreasing 

functions, respectively. 

Let Β, Α: X → X be two self-mapping on X satisfy following conditions: 

(i) Α(X) ⊆ Β(X) 

(ii) One of  Β or Α is continuous. 

(iii) (Β, Α) is compatible of type (P) 

(iv) If for all μ, ν ∈ X, k ∈ (0,
1

3
) , t > 0, 

ℳ (Αμ, Αμ,Αν, kt)≥ min{ ℳ (Αμ, Αμ,Βν, t), ℳ (Αν, Αν,Βν, t), ℳ (Αν, Αν,Βμ, t)} 

ℕ (Αμ, Αμ,Αν, kt)≤ max{ ℕ (Αμ, Αμ,Βν, t), ℕ Αν, Αν,Βν, t), ℕ (Αν, Αν,Βμ, t)} 

Then μ is common fixed point of Β and Α. 

Proof. Let μ0 ∈ X. Since Α (X) ⊆ Β (X) there exist μ2n+1 and μ2n in X such that 

ℝμ2n = ℚμ2n+1 = ν2n+1      for, n = 1, 2, 3, ...                                       (3.3.1) 

Case I. Putting μ = μ2n and ν = μ2n+1 in (iv) we get 

ℳ (ν2n+1, ν2n+1, ν2n+2, kt) = ℳ (Βμ2n+1, Βμ2n+1, Βμ2n+2, kt) = ℳ (Αμ2n, Αμ2n, Αμ2n+1, kt) 

≥ min{ ℳ (Αμ2n, Αμ2n, Βμ2n+1, t), ℳ (Αμ2n+1, Αμ2n+1, Βμ2n+1, t), ℳ (Αμ2n+1,Αμ2n+1, 

Βμ2n, t)}, 

= min{ ℳ (Βμ2n+1, Βμ2n+1, Βμ2n+1, t), ℳ (Βμ2n+2, Βμ2n+2, Βμ2n+1, t), ℳ 

(Βμ2n+2, Βμ2n+2, Βμ2n, t)}, 

= min{ ℳ (ν2n+1, ν2n+1, ν2n+1, t), ℳ (ν2n+2, ν2n+2, ν2n+1, t), ℳ (ν2n+2, ν2n+2, ν2n, t)}, 

Since ℳ (ν2n+1, ν2n+1, ν2n+1, t) = 1. 

ℳ (ν2n+1, ν2n+1, ν2n+2, kt) ≥ min{(1,  ℳ(ν2n+2, ν2n+2, ν2n+1, t), ℳ (ν2n+2, ν2n+2, ν2n, t))}, 

≥ min {( ℳ (ν2n+2, ν2n+2, ν2n+1, t), ℳ (ν2n+2, ν2n+2, ν2n, t))}, 

Since kt <
𝑡

3
 and by (ii) of theorem 3.3 ℳ( μ, μ, ν ⋆) is a strictly increasing function. 

If min{( ℳ (ν2n+2, ν2n+2, ν2n+1, t), ℳ (ν2n+2, ν2n+2, ν2n, t))},= ℳ (ν2n+2, ν2n+2, ν2n+1, t) 

Then we will reach to a contradiction ℳ (ν2n+1, ν2n+1, ν2n+2, kt) ≥ ℳ (ν2n+2, ν2n+2, ν2n+1, t) 
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Therefore, 

ℳ (ν2n+1, ν2n+1, ν2n+2, kt) ≥  ℳ (ν2n+2, ν2n+2, ν2n, t) 

≥ ℳ (ν2n+2, ν2n+2, ν2n+1,
t

3
) ⋆ ℳ (ν2n+2, ν2n+2, ν2n+1,

t

3
) ⋆ ℳ (ν2n+1, ν2n+1, ν2n,

t

3
) (By using (iv) of 

definition 2.3 

= min { ℳ (ν2n+2, ν2n+2, ν2n+1,
t

3
), ℳ (ν2n+1, ν2n+1, ν2n,

t

3
)} (By (i) of theorem 3.3) 

Since kt <
t

3
 and by (ii) of theorem 3.3. ℳ( μ, μ, ν ⋆) is a strictly increasing function. 

If min { ℳ (ν2n+2, ν2n+2, ν2n+2,
t

3
), ℳ (ν2n+1, ν2n+1, ν2n,

t

3
)} = ℳ (ν2n+2, ν2n+2, ν2n+1,

t

3
), 

Then we will again reach to contradiction, 

 ℳ (ν2n+1, ν2n+1, ν2n+2, kt) ≥  ℳ (ν2n+1, ν2n+1, ν2n+2,
t

3
) 

Which is not possible. Therefore, ℳ (ν2n+2, ν2n+2, ν2n+1, kt) ≥ ℳ (ν2n+1, ν2n+1, ν2n,
t

3
) 

In the similar manner, ℳ (ν2n+3, ν2n+3, ν2n+2, kt) ≥ ℳ (ν2n+2, ν2n+2, ν2n+1,
t

3
) 

In general, ℳ (νn+1, νn+1, νn+2, kt) ≥ ℳ (νn, νn, νn+1,
t

3
) for n=1,2,3,…. 

And, ℳ (νn+2, νn+2, νn+3, kt) ≥ ℳ (νn+1, νn+1, νn+2, 
t

3
) for n=1,2,3,…. 

Also, it follows that,  

ℳ (νn+1, νn+1, νn+2, kt) ≥ ℳ (νn, νn, νn+1,
t

3
) ≥ ℳ (νn-1, νn-1, νn, 

t

(3)2k
). 

Continuing this, we get,  

ℳ (νn+1, νn+1, νn+2, kt) ≥ ℳ (ν0, ν0, ν1, 
t

(3)n+1kn)→ 0 as n → ∞. 

Thus, in general, when n → ∞, clearly, 

1 ≥ ℳ (νn, νn, νn+1, kt) ≥ ℳ (ν0, ν0, ν1, 
t

(3)nkn−1)→ 1 

Thus, lim
n→∞.

ℳ(νn, νn, νn+1, kt) = 1. 

Furthermore, 

ℕ (ν2n+1, ν2n+1, ν2n+2, kt) = ℕ (Βμ2n+1, Βμ2n+1, Βμ2n+2, kt) = ℕ (Αμ2n, Αμ2n, Αμ2n+1, kt) 
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≤ max{ ℕ (Αμ2n, Αμ2n, Βμ2n+1, t), ℕ (Αμ2n+1, Αμ2n+1, Βμ2n+1, t), ℕ (Αμ2n+1, Αμ2n+1, 

Βμ2n, t)}, 

= max{ ℕ (Βμ2n+1, Βμ2n+1, Βμ2n+1, t), ℕ (Βμ2n+2, Βμ2n+2, Βμ2n+1, t), ℕ (Βμ2n+2, 

Βμ2n+2, Βμ2n, t)}, 

= max{ ℕ (ν2n+1, ν2n+1, ν2n+1, t), ℕ (ν2n+2, ν2n+2, ν2n+1, t), ℕ (ν2n+2, ν2n+2, ν2n, t)}, 

⇒ ℕ (ν2n+1, ν2n+1, ν2n+2, kt) ≤ max{ℕ (ν2n+2, ν2n+2, ν2n+1, t),ℕ (ν2n+2, ν2n+2, ν2n, t)} 

Since ℕ(ν2n+1, ν2n+1, ν2n+1, t) = 0. 

ℕ (ν2n+1, ν2n+1, ν2n+2, kt) ≤ max{(1,  ℕ(ν2n+2, ν2n+2, ν2n+1, t), ℕ (ν2n+2, ν2n+2, ν2n, t))}, 

≤ max {( ℕ (ν2n+2, ν2n+2, ν2n+1, t), ℕ (ν2n+2, ν2n+2, ν2n, t))}, 

Since kt <
𝑡

3
 and by of theorem 3.3 ℕ( μ, μ, ν ⋆) is a strictly decreasing function. 

If max{( ℕ (ν2n+2, ν2n+2, ν2n+1, t), ℕ (ν2n+2, ν2n+2, ν2n, t))},= ℕ (ν2n+2, ν2n+2, ν2n+1, t) 

Then we will reach to a contradiction ℕ (ν2n+1, ν2n+1, ν2n+2, kt) ≤ ℕ (ν2n+2, ν2n+2, ν2n+1, t) is 

not possible. 

Therefore, 

ℕ (ν2n+1, ν2n+1, ν2n+2, kt) ≤ ℕ (ν2n+2, ν2n+2, ν2n, t) 

≤  ℕ(ν2n+2, ν2n+2, ν2n+1,
t

3
) ⋇ ℕ(ν2n+2, ν2n+2, ν2n+1,

t

3
) ⋇ ℕ (ν2n+1, ν2n+1, ν2n,

t

3
) 

= max { ℕ (ν2n+2, ν2n+2, ν2n+1,
t

3
), ℕ (ν2n+1, ν2n+1, ν2n,

t

3
)} 

Since kt <
t

3
 and by (ii) of theorem 3.3. ℕ( μ, μ, ν ⋇) is a strictly decreasing function. 

If max { ℕ (ν2n+2, ν2n+2, ν2n+2,
t

3
), ℕ (ν2n+1, ν2n+1, ν2n,

t

3
)} = ℕ (ν2n+2, ν2n+2, ν2n+1,

t

3
), 

Then we will again reach to contradiction, 

 ℕ (ν2n+1, ν2n+1, ν2n+2, kt) ≤  ℕ (ν2n+1, ν2n+1, ν2n+2,
t

3
) 

Which is not possible. Therefore, ℕ (ν2n+2, ν2n+2, ν2n+1, kt) ≤ ℕ (ν2n+1, ν2n+1, ν2n, 
t

3
) 

In the similar manner, ℕ (ν2n+3, ν2n+3, ν2n+2, kt) ≤ ℕ (ν2n+2, ν2n+2, ν2n+1,
t

3
) 

In general, ℕ (νn+1, νn+1, νn+2, kt) ≤ ℕ (νn, νn, νn+1,
t

 3
) for n=1,2,3,…. 

And, ℕ (νn+2, νn+2, νn+3, kt) ≤ ℕ (νn+1, νn+1, νn+2, 
t

3
) for n=1,2,3,…. 
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Also, it follows that, ℕ (νn+1, νn+1, νn+2, kt) ≤ ℕ (νn, νn, νn+1, 
t

3
) ≤ ℕ (νn-1, νn-1, νn, 

t

(3)2k
). 

Continuing this, we get, ℕ (νn+1, νn+1, νn+2, kt) ≤ ℕ (ν0, ν0, ν1, 
t

(3)n+1kn
)→ 0 as n → ∞. 

Thus, in general, when n → ∞, clearly, 

0 ≤ ℕ (νn, νn, νn+1, kt) ≤ ℕ (ν0, ν0, ν1, 
t

(3)n+1kn−1)→ 0 

Therefore, lim
n→∞.

ℕ(νn, νn, νn+1, kt) = 0. 

Hence, ℳ (νn, νn, νn+1, kt) →1. And ℕ (νn, νn, νn+1, kt) →0 as n → ∞ for any t > 0, 

Next, we show that the sequence { νn} is a Cauchy sequence. 

For each ε > 0 and t > 0, we may be chosen n0 ∈ N such that 

ℳ (νn, νn, νn+1, t) > 1 − ε for all n > n0 and ℕ (νn, νn, νn+1, t) < ε for all n > n0 

For m, n ∈ N, we suppose m ≥ n. Then we have 

ℳ (νn, νn, νm, t) ≥ ℳ (νn, νn, νn+1,
t

3
) ⋆ ℳ (νn, νn, νn+1,

t

3s
) ⋆ ℳ (νn+1, νn+1, νm,

t

3
) 

≥ ℳ (νn, νn, νn+1,
t

3
) ⋆ ℳ (νn+1, νn+1, νn+2,

t

(3)2)⋆ ℳ (νn+1, νn+1, νn+2,
t

(3)2) 

⋆ ℳ (νn+2, νn+2, νm, 
t

(3)2) 

≥ ℳ (νn, νn, νn+1,
t

3
) ⋆ ℳ (νn+1, νn+1, νn+2,

t

(3)2)⋆ ℳ (νn+2, νn+2, νn+1, 
t

(3)3)… 

⇒  ℳ (νn, νn, νn+1, t) ≥ (1 – ε) ⋆(1 – ε) ⋆ (1 –  ε) …(1 – ε) 

=min {(1 – ε), (1 – ε), (1 –  ε) …(1 – ε)} = 1 – ε 

And 

ℕ (νn, νn, νm, t) ≤  ℕ (νn, νn, νn+1,
t

3
) ⋇ ℕ (νn, νn, νn+1,

t

3
) ⋇ ℕ (νn+1, νn+1, νm,

t

3
) 

≤  ℕ (νn, νn, νn+1,
t

3
) ⋇ ℕ (νn+1, νn+1, νn+2,

t

(3)2)⋇ ℕ (νn+1, νn+1, νn+2,
t

(3)2)⋇ ℕ (νn+2, νn+2, νm, 
t

(3)2) 

≤  ℕ (νn, νn, νn+1,
t

3
) ⋇ ℕ (νn+1, νn+1, νn+2,

t

(3)2)⋇ ℕ (νn+2, νn+2, νm, 
t

(3)3)… 

⇒  ℕ (νn, νn, νn+1, t) ≤  ε⋇ ε ⋇ ε ⋇ … ⋇ ε 

                              = max {ε, ε, ε, … ε}= ε 
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Hence, {νn} is a Cauchy sequence in X. 

Since (X, ℳ, ℕ,⋆,⋇, k) is complete. In view of completeness of the space, sequence 

{νn} converges to some point u ∈ X. Also, its subsequence converges to the same 

Point i.e., Αμ2n = Βμ2n  ⟶ α. Now, shall prove Βα = α then 

ℳ (α, α, Bα, kt) ≥ ℳ (α, α, Αμ2n,
kt

3
) ⋆ ℳ (α, α, Αμ2n,

kt

3
) ⋆ ℳ (Αμ2n, Αμ2n, Bα,

kt

3
),  

B is continuous and A, B are Compatible type P  

such that n → ∞. ΑΑμ2n → Bα, ΒΒμ2n→ Bα, 

ℳ (α, α, Bα, kt) ≥ ℳ (α, α, Αμ2n,
kt

3
) ⋆ ℳ (α, α, Αμ2n,

kt

3
) ⋆ ℳ (Αμ2n, Αμ2n, ΑΑμ2n,

kt

3
), 

≥ ℳ (α, α, Αμ2n,
kt

3
) ⋆ min {ℳ (Αμ2n, Αμ2n, BΑμ2n,

t

3
), ℳ (ΑΑμ2n, ΑΑμ2n, BΑμ2n,

t

3
), 

ℳ (ΑΑμ2n, ΑΑμ2n, Bμ2n,
t

3
)} 

Since Αμ2n = Βμ2n  ⟶ α and Β and A are compatible type (p) mapping. 

Therefore, as n → ∞, we get, ΑΑμ2n ⟶  Βα, ΒΒμ2n→ Bα. 

≤ ℳ (α, α, α,
kt

3
) ⋆ min {ℳ (α, α, Bα,

t

3
), ℳ (Bα, Bα, Bα,

t

3
), ℳ (Bα, Bα, α,

t

3
)} 

≤ ℳ (α, α, α,
kt

3
) ⋆ min {ℳ (α, α, Bα,

t

3
), ℳ (Bα, Bα, Bα,

t

3
), ℳ (α, α, Bα,

t

3
)} 

⇒  ℳ (α, α, Bα, kt) ≥ ℳ (α, α, Bα,
t

3
) 

(Since, ℳ (α, α, α,
kt

3
)= 1 and  ℳ (Bα, Bα, Bα,

t

3
)= 1, for all t > 0) 

Therefore, Bα = α. now we will show that Aα = α. 

for that let μ = α and ν = Αμ2n then, (iv) of theorem (3.3) becomes 

ℳ (Aα, Aα, AAμ2n, kt)≥ min{ ℳ (Aα, Aα, ΒAμ2n,t), ℳ (AΑμ2n, AΑμ2n, ΒAμ2n,t), ℳ 

(AΑμ2n, ΑAμ2n, Bα,t)} 

Since Αμ2n = Βμ2n  ⟶ α,  Β  is continuous and Β, A are compatible type (p) such that 

ΑΑμ2n = ΒΒμ2n= Bα = α 

ℳ (Aα, Aα, α, kt)≥ min{ ℳ (Aα, Aα, Βα,t), ℳ (α, α, Βα,t), ℳ (α, α, Bα,t)} 

ℳ (Aα, Aα, α, kt)≥ min{ ℳ (Aα, Aα, α,t), ℳ (α, α, α,t), ℳ (α, α, α,t)}, 

Since, ℳ (α, α, α,t)=1 for all t > 0.  Therefore, ℳ (Aα, Aα, α, kt)≥  ℳ (Aα, Aα, α,t) 
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Thus, Aα =  α. Hence, α is a fixed point of A and B. 

Now, we prove Βα = α for ℕ 

ℕ (α, α, Bα, kt) ≤  ℕ (α, α, Αμ2n,
kt

3
) ⋇ ℕ (α, α, Αμ2n,

kt

3
) ⋇ ℕ (Αμ2n, Αμ2n, Bα,

kt

3
),  

B is continuous and A, B are Compatible type P  

such that n → ∞. ΑΑμ2n → Bα, ΒΒμ2n→ Bα, 

ℕ (α, α, Bα, kt) ≤ ℕ (α, α, Αμ2n,
kt

3
) ⋇ ℕ (α, α, Αμ2n,

kt

3
) ⋇ ℕ (Αμ2n, Αμ2n, ΑΑμ2n,

kt

3
), 

≤  ℕ (α, α, Αμ2n,
kt

3
) ⋇ max {ℕ (Αμ2n, Αμ2n, BΑμ2n,

t

3
), ℕ (ΑΑμ2n, ΑΑμ2n, BΑμ2n,

t

3
), 

ℕ (ΑΑμ2n, ΑΑμ2n, Bμ2n,
t

3
)} 

Since Αμ2n = Βμ2n  ⟶ α and Β and A are compatible type (p) mapping. 

Therefore, as n → ∞, we get, ΑΑμ2n ⟶  Βα, ΒΒμ2n→ Bα. 

≤ ℕ (α, α, α,
kt

3s
) ⋇ max {ℕ (α, α, Bα,

t

3
), ℕ (Bα, Bα, Bα,

t

3
), ℕ (Bα, Bα, α,

t

3
)} 

≤ ℕ (α, α, α,
kt

3s
) ⋇ max {ℕ (α, α, Bα,

t

3
), ℕ (Bα, Bα, Bα,

t

3
), ℕ (α, α, Bα,

t

3
)} 

⇒  ℕ (α, α, Bα, kt) ≤  ℕ (α, α, Bα,
t

3
) 

(Since, ℕ (α, α, α,
kt

3
)=0 and  ℕ (Bα, Bα, Bα,

t

3
)=0, for all t > 0) 

Therefore, Bα = α. now we will show that Aα = α. 

for that let μ = α and ν = Αμ2n then, (iv) of theorem (3.3) becomes 

ℕ (Aα, Aα, AAμ2n, kt)≤ max{ ℕ (Aα, Aα, ΒAμ2n,t), ℕ (AΑμ2n, AΑμ2n, ΒAμ2n,t), ℕ 

(AΑμ2n, ΑAμ2n, Bα,t)} 

Since Αμ2n = Βμ2n  ⟶ α,  Β  is continuous  and Β, A are compatible type (p) 

such that 

ΑΑμ2n = ΒΒμ2n= Bα = α 

ℕ (Aα, Aα, α, kt) ≤ max { ℕ (Aα, Aα, Βα,t), ℕ (α, α, Βα,t), ℕ (α, α, Bα,t)} 

ℕ (Aα, Aα, α, kt) ≤ max { ℕ (Aα, Aα, α,t), ℕ (α, α, α,t), ℕ (α, α, α,t)}, 

Since, ℕ (α, α, α,t)=0 for all t > 0.   

Therefore, ℕ (Aα, Aα, α, kt ≤ { ℕ (Aα, Aα, α,t) 
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Thus, Aα =  α. Hence, α is a fixed point of A and B. 

Uniqueness. Let α′ be another coincidence and common fixed point of A and B. 

then Bα′ = Aα′ = α′. we get 

ℳ (Aα, Aα, Aα′, kt)≥ min{ ℳ (Aα, Aα, Βα′,t), ℳ (Aα′, Aα′, Βα′,t), ℳ (Aα′, Aα′, 

Bα,t)}, 

ℳ (α, α, α′, kt) ≥ min { ℳ (α, α, α′,t), ℳ (α′, α′, α′,t), ℳ (α′, α′, α,t)}, 

(since ℳ (α′, α′, α′,t) for all t > 0) 

Therefore, 

ℳ (α, α, α′, kt)≥ ℳ (α, α, α′,t) ≥ ℳ (α, α, α′,
t

k
) ≥ ℳ (α′, α′, α,

t

k2)… ≥ ℳ (α′, α′, 

α,
t

kn−1
)→ 1, As n → ∞. 

And, 

ℕ (Aα, Aα, Aα′, kt) ≤ max{ ℕ (Aα, Aα, Βα′,t), ℕ (Aα′, Aα′, Βα′,t), ℕ (Aα′, Aα′, Bα,t)}, 

ℕ (α, α, α′, kt) ≤ max{ ℕ (α, α, α′,t), ℕ (α′, α′, α′,t), ℕ (α′, α′, α,t)}, 

(since ℕ (α′, α′, α′,t) for all t > 0) 

Therefore, 

ℕ (α, α, α′, kt)≤  ℕ (α, α, α′,t) ≤ ℕ (α, α, α′,
t

k
) ≤ ℕ (α′, α′, α,

t

k2)… ≤  ℕ (α′, α′, α,
t

kn−1)→

0, As n → ∞. 

We get α = α′. Therefor, α is the Coincidence and common fixed point of self- mappings 

A and B. 
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