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Abstract: Present paper demonstrate some fixed point results for rational contractions in 𝒢-

metric space. Our outcomes extend and generalize various famous results in the literature. 
 

 

1. INTRODUCTION 

Fixed point theory has been an exciting research area for long. It is exceedingly developed and 

still prospering under a number of new domains. Encouraged by the fact that metric space theory 

has wide-ranging applications not only in mathematics but in the other area of quantitative 

sciences, numerous researchers have focused extensive attention to extend the concept of a 

metric space. In 2006, Mustafa and Sims[3] initiated an innovative description of the generalized 

metric by introducing   𝒢-metric spaces. Literature on 𝒢-metric space has developed a lot in 

recent time and so many fixed points results on 𝒢-metric space appeared [1-2, 4-7].  We are 

presenting some fixed points results of rational contraction in 𝒢 -metric space. 

2. PRELIMINARIES 

In 2006, Mustafa and Sims[3] initiated an innovative description of the generalized metric by 

introducing  𝒢-metric spaces. They revealed that most of the outcomes relating to 𝐷-metric space 

are unacceptable. Literature on 𝒢-metric space has developed a lot in recent time and so many 

fixed points results on 𝒢-metric space appeared.  

Definition 2.1 [3] A mapping 𝒢: Π × Π × Π → [0, ∞)  on a non empty set Π,  satisfies the 

following properties for every 𝓅, 𝓆, 𝓇, 𝛼 ∈ Π: 

      (G-1)         𝒢(𝓅, 𝓆, 𝓇) = 0  if and only if  𝓅 = 𝓆 = 𝓇, 

      (G-2)          0 < 𝒢(𝓅, 𝓅, 𝓆), with 𝓅 ≠ 𝓆, 

      (G-3) 𝒢(𝓅, 𝓅, 𝓆) ≤  𝒢(𝓅, 𝓆, 𝓇),  with   𝓆 ≠ 𝓇, 
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      (G-4)         𝒢(𝓅, 𝓆, 𝓇) = 𝒢{𝜋(𝓅, 𝓇, 𝓆)}, where 𝜋 is a permutation, 

      (G-5) 𝒢(𝓅, 𝓆, 𝓇) ≤ 𝒢(𝓅, 𝛼, 𝛼) + 𝒢(𝛼, 𝓆, 𝓇). 

The function  𝒢 is described as generalized metric on Π and the pair (Π, 𝒢 ) is known to be 𝒢-

metric space. 

Example 2.2[3] Consider  (Π, 𝒢 )  be a metric space and mapping  𝒢: Π × Π × Π → [0, ∞).  

Define 𝒢(𝓅, 𝓆, 𝓇) =
𝒹(𝓅,𝓆)+𝒹(𝓆,𝓇)+𝒹(𝓇,𝓅)

3
, then (Π, 𝒢 ) is a 𝒢-metric space. 

Definition 2.3[3] A 𝒢-metric space is symmetric if 𝒢 (𝓅, 𝓆, 𝓆) = 𝒢(𝓆, 𝓅, 𝓅), for every 𝓅, 𝓆 ∈ Π. 

Definition 2.4[3] A sequence {𝓅𝑛}
 
in Π is known to be 𝒢-convergent to 𝑢 ∈ Π if for every 𝜖 >

0, there always occur a positive integer 𝑛1 so that 𝒢 (𝓅𝑛, 𝓅𝑚 , 𝑢) < 𝜖, for every 𝑚, 𝑛 > 𝑛1.  

Proposition 2.5[3] In a 𝒢-metric space following outcomes are identical:  

       1.              {𝓅𝑛}
 
 is convergent, 

       2.              𝒢 (𝓅𝑛, 𝓅𝑛, 𝑢) → 0  as  𝑛 → ∞,  

       3.              𝒢 (𝓅𝑛, 𝑢, 𝑢) → 0  as  𝑛 → ∞. 

Definition 2.6[3] A sequence {𝓅𝑛}
 
in Π is known to be 𝒢-Cauchy if for every 𝜖 > 0 , there 

always occur a positive integer 𝑛0 
so that 𝒢 (𝓅𝑛, 𝓅𝑚 , 𝓅𝑚) < 𝜖, for every 𝑚, 𝑛 > 𝑛0.  

Proposition 2.7[3] In a  𝒢-metric space, following outcomes are same: 

1.           sequence {𝓅𝑛}
 
is Cauchy, 

2.           for any 𝜖 > 0, there always occur a positive integer 𝑛 so that                   

          𝒢(𝓅𝑛, 𝓅𝑚, 𝓅𝑙) < 𝜖, for all 𝑛, 𝑚 ∈ 𝒩.  

Definition 2.8[3] A  𝒢-metric space is called complete if every 𝒢-Cauchy sequence is convergent 

in Π. 

Proposition 2.9[3] In a 𝒢-metric space, following results hold for every 𝓅, 𝓆, 𝓇, 𝛼 ∈ Π : 

       1.             if 𝒢(𝓅, 𝓆, 𝓇) = 0,  then  𝓅 = 𝓆 = 𝓇, 

       2.             𝒢(𝓅, 𝓆, 𝓇) ≤ 𝒢(𝓅, 𝓅, 𝓆) + 𝒢(𝓅, 𝓅, 𝓇),  

       3.             𝒢(𝓅, 𝓆, 𝓆) ≤ 2𝒢(𝓆, 𝓅, 𝓅),  

       4.             𝒢(𝓅, 𝓆, 𝓇) ≤ 𝒢(𝓅, 𝛼, 𝓇) + 𝒢(𝛼, 𝓆, 𝓇),  
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       5.             𝒢(𝓅, 𝓆, 𝓇) ≤
2

3
{𝒢(𝓅, 𝛼, 𝛼) + 𝒢(𝓆, 𝛼, 𝛼) + 𝒢(𝓇, 𝛼, 𝛼)}. 

Proposition 2.10[3] In a 𝒢-metric space, following results are identical:  

       1.              (Π, 𝒢 )  is symmetric, 

       2.             𝒢(𝓅, 𝓆, 𝓇) ≤ 𝒢(𝓅, 𝓆, 𝓌) + 𝒢(𝓇, 𝓆, 𝓊),     

       3.             𝒢(𝓅, 𝓆, 𝓆) ≤ 𝒢(𝓅, 𝓆, 𝓌). 

 

3. MAIN RESULTS 

Theorem 3.1: Consider (Π, 𝒢)
 
be a complete 𝒢-metric space and let ℑ be self-mapping on Π 

satisfying the following conditions 

𝒢(ℑ𝓅, ℑ𝓆, ℑ𝓇) ≤ Φ𝒢(𝓅. 𝓆, 𝓇) + Ψ
𝒢(𝓅,ℑ𝓅,ℑ𝓅)𝒢𝑐(𝓅,ℑ𝓆,ℑ𝓇)+𝒢(𝓆,ℑ𝓆,ℑ𝓇)𝒢(𝓆,ℑ𝓅,ℑ𝓅)

𝒢(𝓅,ℑ𝓆,ℑ𝓇)+𝒢(𝓆,ℑ𝓅,ℑ𝓅)
                         (1) 

for every 𝓅. 𝓆, 𝓇 ∈ Π with  𝒢(𝓅, ℑ𝓆, ℑ𝓇) + 𝒢(𝓆, ℑ𝓅, ℑ𝓅) ≠ 0 and Φ, Ψ ∈ ℛ+ with  

Φ + Ψ < 1. Then ℑ  has a unique fixed point. 

Proof: Let 𝓅0 ∈ Π
  

be an initial point and {𝓅𝓃}
 
be a sequence in 𝒮 and we can choose 𝓅1 in Π 

such that 

𝓅1 = ℑ𝓅0, 𝓅2 = ℑ𝓅1 … 𝓅𝓃+1 = ℑ𝓅𝓃, for every 𝓃 ∈ 𝒩. 

Now 

𝒢(𝓅𝓃, 𝓅𝓃+1, 𝓅𝓃+1) = 𝒢(ℑ𝓅𝓃−1, ℑ𝓅𝓃, ℑ𝓅𝓃)
  

≤ Φ𝒢(𝓅𝓃−1, 𝓅𝓃 , 𝓅𝓃)

+ Ψ
𝒢(𝓅𝓃−1, ℑ𝓅𝓃−1, ℑ𝓅𝓃−1)𝒢(𝓅𝓃−1, ℑ𝓅𝓃, ℑ𝓅𝓃) + 𝒢(𝓅𝓃, ℑ𝓅𝓃, ℑ𝓅𝓃)(𝓅𝓃, ℑ𝓅𝓃−1, ℑ𝓅𝓃−1)

𝒢(𝓅𝓃−1, ℑ𝓅𝓃, ℑ𝓅𝓃) + 𝒢(𝓅𝓃, ℑ𝓅𝓃−1, ℑ𝓅𝓃−1)
 

     ≤⊕  𝒢(𝓅𝓃−1, 𝓅𝓃 , 𝓅𝓃) where ⊕ =  Φ + Ψ < 1.  

𝒢(𝓅𝓃, 𝓅𝓃+1, 𝓅𝓃+1) ≤ ⊕  𝒢(𝓅𝓃−1, 𝓅𝓃 , 𝓅𝓃) ≤⊕2 𝒢(𝓅𝓃−2, 𝓅𝓃−1, 𝓅𝓃−1) ≤

⋯ … … . . 𝒢(𝓅0, 𝓅1, 𝓅1)                                                                      (2) 

Thus for every 𝓂, 𝓃 ∈ 𝒩, 𝓂 < 𝑛, we have 

𝒢(𝓅𝓃, 𝓅𝓂, 𝓅𝓂) ≤  𝒢(𝓅𝓃 , 𝓅𝓃+1, 𝓅𝓃+1) + 𝒢(𝓅𝓃+1, 𝓅𝓃+2, 𝓅𝓃+2) + ⋯ … … + 𝒢(𝓅𝑚−1, 𝓅𝓂 , 𝓅𝓂) 

                                    
≤⊕𝓃 𝒢(𝓅0, 𝓅1, 𝓅1) +⊕𝓃+1 𝒢(𝓅0, 𝓅1, 𝓅1) + ⋯ ⊕𝓂−1 𝒢(𝓅0, 𝓅1, 𝓅1) 
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                                         =
⊕𝓃

1−⊕
𝒢(𝓅0, 𝓅1, 𝓅1) → 0 as 𝓂, 𝓃 → ∞.                                            (3)

           
 

Thus {𝓅𝓃}is a Cauchy sequence. Completeness property of (Π, 𝒢) enables us to get a point  𝜏 ∈ 

Π  

so  that lim
𝓃→∞

𝓅𝓃 =  𝜏.
  
 

We want to show that point ℑ𝜏 = 𝜏. Assume this is not possible and there is 𝜌 ∈ Π  such that  

𝒢(𝜏, ℑ𝜏, ℑ𝜏) = 𝜌.
 

 𝜌 = 𝒢(𝜏, ℑ𝜏, ℑ𝜏) ≤ 𝒢( 𝜏, 𝓅𝓃+1, 𝓅𝓃+1) + 𝒢(𝓅𝓃+1, ℑ𝜏, ℑ𝜏) = 𝒢( 𝜏, 𝓅𝓃+1, 𝓅𝓃+1) +

𝒢(ℑ𝓅𝓃, ℑ𝜏, ℑ𝜏) 

 

 ≤ 𝒢(𝜏, 𝓅𝓃+1, 𝓅𝓃+1) + Φ𝒢(𝓅𝓃, 𝜏, 𝜏) +  Ψ
𝒢(𝓅𝓃,ℑ𝓅𝓃,ℑ𝓅𝓃)𝒢(𝓅𝓃,ℑ𝜏,ℑ𝜏)+𝒢(𝜏,ℑ𝜏,ℑ𝜏)𝒢(𝜏,ℑ𝓅𝓃,ℑ𝓅𝓃)

𝒢(𝓅𝓃,ℑ𝜏,ℑ𝜏)+𝒢(𝜏,ℑ𝓅𝓃,ℑ𝓅𝓃)
             (4) 

  

Proceeding limit as 𝓃 → ∞ we have𝒢(𝜏, ℑ𝜏, ℑ𝜏) ≤ 0, which is not possible. 𝜌 = 0.  

Hence, we have ℑ𝜏 = 𝜏. 

Uniqueness: Let 𝜏∗ be a one more fixed point of ℑ and such that 𝜏∗ ≠  𝜏. Then  

𝒢(𝜏, 𝜏∗, 𝜏∗ ) = 𝒢(ℑ𝜏, ℑ𝜏∗, ℑ𝜏∗) ≤  Φ𝒢(𝜏, 𝜏∗ , 𝜏∗ ) +   

                  Ψ
𝒢(𝜏.,ℑ𝜏,ℑ𝜏)𝒢(𝜏.,ℑ𝜏∗ ,ℑ𝜏∗ )+𝒢(𝜏∗ ,ℑ𝜏∗ ,ℑ𝜏∗ )𝒢(𝜏∗ ,ℑ𝜏,ℑ𝜏)

𝒢(𝜏,ℑ𝜏∗ ,ℑ𝜏∗ )+𝒢(𝜏∗ ,ℑ𝜏,ℑ𝜏)
                                                               (5)                                         

 

And  

𝒢(𝜏, 𝜏∗ , 𝜏∗ ) ≤  Φ 𝒢(𝜏, 𝜏∗, 𝜏∗ ) + Ψ
𝒢(𝜏, ℑ𝜏, ℑ𝜏)𝒢(𝜏, ℑ𝜏∗ , ℑ𝜏∗ ) + 𝒢(𝜏∗ , ℑ𝜏∗ , ℑ𝜏∗ )𝒢(𝜏∗ , ℑ𝜏, ℑ𝜏)

𝒢(𝜏, ℑ𝜏∗ , ℑ𝜏∗ ) + 𝒢(𝜏∗ , ℑ𝜏, ℑ𝜏)

< 𝛷𝒢(𝜏, 𝜏∗, 𝜏∗). 

 

A contradiction, therefore 𝜏∗ =  𝜏. Hence uniqueness follows. 
 

Corollary 3.2 Consider a function ℑ: Π → Π in a complete 𝒢-metric Space (Π, 𝒢)
 
satisfying the 

following conditions for any 𝓃 ∈ 𝒩: 

𝒢(ℑ𝓃𝓅, ℑ𝓃𝓆, ℑ𝓃𝓇)

≤ Φ𝒢(𝓅. 𝓆, 𝓇)

+ Ψ
𝒢(𝓅, ℑ𝓃𝓅, ℑ𝓃𝓅)𝒢(𝓅, ℑ𝓃𝓆, ℑ𝓃𝓇) + 𝒢(𝓆, ℑ𝓃𝓆, ℑ𝓃𝓇)𝒢(𝓆, ℑ𝓃𝓅, ℑ𝓃𝓅)

𝒢(𝓅, ℑ𝓃𝓆, ℑ𝓃𝓇) + 𝒢(𝓆, ℑ𝓃𝓅, ℑ𝓃𝓅)
                            (6) 

 

for every 𝓅. 𝓆, 𝓇 ∈ Π with, 𝒢(𝓅, ℑ𝓃𝓆, ℑ𝓃𝓇) + 𝒢(𝓆, ℑ𝓃𝓅, ℑ𝓃𝓅) ≠ 0 and Φ, Ψ ∈ ℛ+ with  

Φ + Ψ < 1. Then ℑ  has a unique fixed point. 

https://www.irjweb.com/viewarchives.php?year=2025


International Research Journal of Education and Technology 

Peer Reviewed Journal, ISSN 2581-7795 

 

 

© 2018, IRJEdT                                                 Volume: 01 Issue: 08 | Aug-2018                                     Page 335 

Proof: By last result 𝜏 ∈ Π  so that ℑ𝓃𝜏 = 𝜏.  

Now 𝒢(𝜏, ℑ𝜏, ℑ𝜏) = 𝒢(ℑ𝓃𝜏, ℑℑ𝓃𝜏, ℑℑ𝓃𝜏) = 𝒢(ℑ𝓃𝜏, ℑ𝓃ℑ𝜏, ℑ𝓃ℑ𝜏) 

≤ Φ𝒢(𝜏. ℑ𝜏, ℑ𝜏) + Ψ
𝒢(𝜏, ℑ𝓃𝜏, ℑ𝓃𝜏)𝒢(𝜏, ℑ𝓃ℑ𝜏, ℑ𝓃ℑ𝜏) + 𝒢(ℑ𝜏, ℑ𝓃ℑ𝜏, ℑ𝓃ℑ𝜏)𝒢(ℑ𝜏, ℑ𝓃𝜏, ℑ𝓃𝜏)

𝒢(𝜏, ℑ𝓃ℑ𝜏, ℑ𝓃ℑ𝜏) + 𝒢(ℑ𝜏, ℑ𝓃𝜏, ℑ𝓃𝜏)  

≤ Φ𝒢(𝜏. ℑ𝜏, ℑ𝜏)., a contradiction.

 
Hence ℑ𝜏 = 𝜏 and mapping ℑ ℎas a unique fixed point. 

Theorem 3.3: Consider a function ℑ: Π → Πin a complete 𝒢-metric space (Π, 𝒢)
 
satisfying the 

following condition 

𝒢(ℑ𝓅, ℑ𝓆, ℑ𝓇) ≤ Φ𝒢(𝓅, 𝓆, 𝓇) + Ψ
𝒢(𝓆,ℑ𝓆,ℑ𝑟)[1+𝒢(𝓅,ℑ𝓅,ℑ𝓅)]

1+𝒢(𝓅,𝓆,𝓇)
  + Γ

𝒢(𝓆,ℑ𝓆,ℑ𝑟)+𝒢(𝑟,ℑ𝓅,ℑ𝓅)

1+𝒢(𝓆,ℑ𝓆,ℑ𝑟)𝒢(𝑟,ℑ𝓅,ℑ𝓅)
            (7) 

for every 𝓅. 𝓆, 𝓇 ∈ Π  and  Φ, Ψ, Γ ∈ ℛ+ with Φ + Ψ + Γ < 1. Then ℑ  has a unique fixed point. 

Proof: Let 𝓅0 ∈ Π
  

be an initial point and {𝓅𝓃}
 
be a sequence in Π and we can choose 𝓅1 in Π 

such that 

𝓅1 = ℑ𝓅0, 𝓅2 = ℑ𝓅1 … 𝓅𝓃+1 = ℑ𝓅𝓃, for every 𝓃 ∈ 𝒩. 

Now  

𝒢(𝓅𝓃, 𝓅𝓃+1, 𝓅𝓃+1) = 𝒢(ℑ𝓅𝓃−1, ℑ𝓅𝓃, ℑ𝓅𝓃)
  

≤ Φ𝒢(𝓅𝓃−1, 𝓅𝓃 , 𝓅𝓃) +  Ψ
𝒢(𝓅𝓃, ℑ𝓅𝓃, ℑ𝓅𝓃)[1 + 𝒢(𝓅𝓃−1, ℑ𝓅𝓃−1, ℑ𝓅𝓃−1)]

1 + 𝒢(𝓅𝓃−1, 𝓅𝓃 , 𝓅𝓃)

+ Γ
𝒢(𝓅𝓃, ℑ𝓅𝓃 , ℑ𝓅𝓃) + 𝒢(𝓅𝓃, ℑ𝓅𝓃−1, ℑ𝓅𝓃−1)

1 + 𝒢(𝓅𝓃, ℑ𝓅𝓃, ℑ𝓅𝓃)𝒢(𝓅𝓃, ℑ𝓅𝓃−1, ℑ𝓅𝓃−1)
 

𝒢(𝓅𝓃, 𝓅𝓃+1, 𝓅𝓃+1) ≤ Φ𝒢(𝓅𝓃−1, 𝓅𝓃, 𝓅𝓃) + Ψ𝒢(𝓅𝓃, 𝓅𝓃+1, 𝓅𝓃+1) + Γ𝒢(𝓅𝓃 , 𝓅𝓃+1, 𝓅𝓃+1) 

       𝒢(𝓅𝓃, 𝓅𝓃+1, 𝓅𝓃+1) ≤ ⊕  𝒢(𝓅𝓃−1, 𝓅𝓃 , 𝓅𝓃) where  ⊕ =
Φ

1−Ψ−Γ
 < 1. 

By applying the same argument as discussed in (2) and (3) of the result 3.1, we can show that  

{𝓅𝓃} is a Cauchy sequence. Completeness property of (Π, 𝒢) enables us to get a point  𝜏 ∈ Π  

so  that lim
𝓃→∞

𝓅𝓃 =  𝜏.
  
 

We want to show that point ℑ𝜏 = 𝜏. Assume this is not possible and there is 𝜌 ∈ Π  such that  

𝒢(𝜏, ℑ𝜏, ℑ𝜏) = 𝜌 > 0.
 

 𝜌 = 𝒢(𝜏, ℑ𝜏, ℑ𝜏)𝒢( 𝜏, 𝓅𝓃+1, 𝓅𝓃+1) + 𝒢(𝓅𝓃+1, ℑ𝜏, ℑ𝜏) = 𝒢( 𝜏, 𝓅𝓃+1, 𝓅𝓃+1) + 𝒢(ℑ𝓅𝓃, ℑ𝜏, ℑ𝜏) 
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≤ 𝒢(𝜏, 𝓅𝓃+1, 𝓅𝓃+1) + Φ𝒢(𝓅𝓃𝜏, 𝜏) +  Ψ
𝒢(𝜏,ℑ𝜏,ℑ𝜏)[1+𝒢(𝓅𝓃,ℑ𝓅𝓃,ℑ𝓅𝓃)]

1+𝒢(𝓅𝓃,𝜏,𝜏)
+ Γ

𝒢(𝜏,ℑ𝜏,ℑ𝜏)+𝒢(𝜏,ℑ𝓅𝓃,ℑ𝓅𝓃)

1+𝒢(𝜏,ℑ𝜏,ℑ𝜏)𝒢(𝜏,ℑ𝓅𝓃,ℑ𝓅𝓃)
  (8) 

   

 

Proceeding limit as 𝓃 → ∞ we have 𝜌 = 𝒢(𝜏, ℑ𝜏, ℑ𝜏) ≤ 0, which is not possible. So  𝜌 = 0.  

Hence, we have ℑ𝜏 = 𝜏. 

Uniqueness: Let 𝜏∗ be a one more fixed point of ℑ and such that 𝜏∗ ≠  𝜏. 𝒢(𝜏, 𝜏∗ , 𝜏∗ ) =

𝒢(ℑ𝜏, ℑ𝜏∗, ℑ𝜏∗)  ≤ Φ𝒢(𝜏, 𝜏∗ , 𝜏∗ ) +  Ψ
(𝜏∗,ℑ𝜏∗ ,ℑ𝜏∗ )[1+𝒢( 𝜏,ℑ𝜏,ℑ𝜏)]

1+𝒢(𝜏,𝜏∗ ,𝜏∗ )
+  Γ

𝒢(𝜏∗,ℑ𝜏∗,ℑ𝜏∗)+𝒢(𝜏∗,ℑ𝜏,ℑ𝜏)

1+𝒢(𝜏∗,ℑ𝜏∗,ℑ𝜏∗)𝒢(𝜏∗,ℑ𝜏,ℑ𝜏)
   (9)  

applying preposition 2.9, we have   

𝒢𝑐(𝜏, 𝜏∗ , 𝜏∗ ) ≤ Φ𝒢(𝜏, 𝜏∗, 𝜏∗)+ Γ𝒢( 𝜏∗ , 𝜏∗, 𝜏) ≤ (Φ + 2Γ)𝒢(𝜏, 𝜏∗, 𝜏∗)          

 

A contradiction, therefore 𝜏∗ =  𝜏. Hence uniqueness follows.  

 

Corollary 3.4:  Consider a function ℑ: Π → Π in a complete 𝒢-metric space (Π, 𝒢)
 
satisfying the 

following condition for any  𝓃 ∈ 𝒩: 

𝒢(ℑ𝑛𝓅, ℑ𝑛𝓆, ℑ𝑛𝓇) ≤ Φ𝒢(𝓅, 𝓆, 𝓇) + Ψ
𝒢(𝓆,ℑ𝑛𝓆,ℑ𝑛𝑟)[1+𝒢(𝓅,ℑ𝑛𝓅,ℑ𝑛𝓅)]

1+𝒢(𝓅,𝓆,𝓇)
  +

Γ
𝒢(𝓆,ℑ𝑛𝓆,ℑ𝑛𝑟)+𝒢(𝑟,ℑ𝑛𝓅,ℑ𝑛𝓅)

1+𝒢(𝓆,ℑ𝑛𝓆,ℑ𝑛𝑟)𝒢(𝑟,ℑ𝑛𝓅,ℑ𝑛𝓅)
     

for every 𝓅. 𝓆, 𝓇 ∈ Π  and  Φ, Ψ, Γ ∈ ℛ+ with Φ + Ψ + Γ < 1. Then ℑ  has a unique fixed point. 

Corollary3.5: Consider a function ℑ: Π → Π in a complete 𝒢-metric space (Π, 𝒢)
 
satisfying the 

following condition: 

𝒢(ℑ𝓅, ℑ𝓆, ℑ𝓇) ≤ Φ𝒢(𝓅, 𝓆, 𝓇) + Ψ
𝒢(𝓆, ℑ𝓆, ℑ𝑟)[1 + 𝒢(𝓅, ℑ𝓅, ℑ𝓅)]

1 + 𝒢(𝓅, 𝓆, 𝓇)
      

for every 𝓅. 𝓆, 𝓇 ∈ Π  and  Φ, Ψ ∈ ℛ+ with Φ + Ψ < 1. Then ℑ  has a unique fixed point. 
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