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ABSTRACT  
In this paper , we define a generalized weakly contraction mapping in G-metric space and 

present a fixed point theorem for such mapping in complete G-metric space which generalizes a 

result in the recent literature. 
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INTRODUCTION AND PRILIMINARIES  

In 2006, Mustafa and Sims2 introduced a notion of generalized metric space called G-metric 

space . Later, several authors established many fixed point results for  self mappings in  G-metric 

spaces under certain contractions.  

Definition 1.1. [2] Let ܺ be a non empty set and let ܩ:ܺ × ܺ × ܺ → [0,∞) be a  function 

satisfying the following properties: 

,ݕ,ݔ)ܩ  (ݖ = 0 if  ݔ = ݕ =      .ݖ

,ݔ,ݔ)ܩ  (ݕ > 0 for all  ݕ,ݔ ∈ ܺ, with ݔ ≠     .ݕ

,ݔ,ݔ)ܩ  (ݕ ≤ ,ݔ)ܩ ,ݕ ,ݔ for all (ݖ ,ݕ ݖ ∈ ܺ, with ݕ ≠   .ݖ

,ݕ,ݔ)ܩ					 (ݖ = ,ݔ)ܩ (ݕ,ݖ = ,ݕ)ܩ (ݔ,ݖ =..., (symmetry in all three variables) 

,ݕ,ݔ)ܩ   (ݖ ≤ ,ݔ)ܩ ܽ,ܽ) + ,ܽ)ܩ ,ݕ ,ݔ for all ,(ݖ ,ݕ ,ݖ ܽ ∈ ܺ (rectangular inequality)   

Then the function ܩ is called a ࡳ-metric on ࢄ and the pair (ܺ,ܩ) is called a ࡳ-metric space. 

 Example.[2] Let (ܺ, ݀) be a usual metric space. Then (ܺ,ܩ) is ܩ-metric space, where  

,ݕ,ݔ)ܩ (ݖ = ,ݔ)݀ (ݕ + ,ݕ)݀ (ݖ + ,ݔ)݀ ,ݔ  for all ,(ݖ ,ݕ ݖ ∈ ܺ .                                                                                                 

                        Definition 1.2.[3] Let (ܺ,ܩ) and (ܺ′ ܩ, ′) be ܩ-metric spaces and   ݂: (ܩ,ܺ) → ܩ,′ܺ) ′) be a 

function, then ݂ is said to be ܩ-continuous at a point ܽ ∈ ܺ if for given ߝ > 0 there exist ߜ > 0 such 

that for  ݕ,ݔ ∈ (ݕ,ݔ,ܽ)ܩ,ܺ < ,݂ܽ)ܩ implies that ߜ (ݕ݂,ݔ݂ <  .ߝ

                        A function ݂ is ܩ-continuous on ܺ if and only if it is ܩ-continuous at all ܽ ∈ ܺ. 

 Definition 1.3. [3] Let (ܺ,ܩ) be a ܩ-metric space and let {ݔ௡} be a sequence of points in ܺ. We 

say that {ݔ௡} is ܩ-convergent to ݔ if lim௡,௠→∞ ,ݔ)ܩ (௠ݔ,௡ݔ = 0. That is,for any ߝ > 0,	there exist 

N∈n such that ݔ)ܩ, (௠ݔ,௡ݔ < ݉,݊ for all ߝ ≥ n. We call ݔ as the limit of the sequence {ݔ௡} and we 

write ݔ௡ → ݊ as ݔ → ∞ or lim௡→∞ ௡ݔ =  .ݔ

  Proposition 1.4. [3] Let (ܺ,ܩ) and (ܺ′,ܩ ′) be ܩ metric spaces. A function ݂:ܺ → ܺ is  ܩ-

continuous at a point ݔ ∈ ܺ if and only if it is ܩ-sequentially continuous, that is,  {݂ݔ௡} is ܩ-

convergent to ݂(ݔ) whenever {ݔ௡} is ܩ-convergent to ݔ. 

Proposition 1.5.[4] Let (ܺ,ܩ) be a ܩ-metric space. Then the following statements are equivalent: 

     .ݔ convergent to-ܩ is {௡ݔ} 

,௡ݔ,௡ݔ)ܩ  (ݔ → 0 as	݊ → ∞.     

,ݔ,௡ݔ)ܩ  (ݔ → 0 as ݊ → ∞.     

௠ݔ,௡ݔ)ܩ  (ݔ, → 0 as ݊,݉ → ∞.                
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  Definition 1.6.[3] Let (ܺ,ܩ) be a ܩ-metric space. A sequence {ݔ௡} is called ܩ-Cauchy sequence 

if given ߝ > 0, there is N∈ n such that ݔ)ܩ௡,ݔ௠ (௟ݔ, < ,݉,݊ for    all ߝ ݈ ≥N, that is,  

௠ݔ,௡ݔ)ܩ (௟ݔ, → 0	as ݊,݉, ݈ → ∞. 

Definition1.7.[3] A ܩ-metric space (ܺ,ܩ) is said to be ܩ-complete  if every ܩ-cauchy sequence 

in (ܺ,ܩ) is ܩ-convergent in (ܺ,ܩ). 

Proposition 1.8. [4] Every ܩ-metric space (ܺ,ܩ) defines a metric space (ܺ, ݀ீ), where	݀ீ  

defined by 

(ݕ,ݔ)ீ݀	   = ,ݕ,ݔ)ܩ (ݕ + ,ݕ)ܩ ,ݔ for all (ݔ,ݔ ݕ ∈ ܺ. 

Proposition 1.9. [2] Let (ܺ,ܩ) be a ܩ-metric space. Then for any ݕ,ݔ, ܽ,ݖ ∈ ܺ,  the following 

hold.  

  If ݔ)ܩ, ,ݕ (ݖ = 0 then ݔ = ݕ =     .ݖ

,ݔ)ܩ  ,ݕ (ݖ ≤ (ݕ,ݔ,ݔ)ܩ + ,ݔ,ݔ)ܩ     .(ݖ

,ݔ)ܩ  ,ݕ (ݕ ≤      .(ݔ,ݔ,ݕ)ܩ	2

,ݔ)ܩ  ,ݕ (ݖ ≤ ,ܽ,ݔ)ܩ (ݖ + ,ݕ,ܽ)ܩ     .(ݖ

,ݕ,ݔ)ܩ	 (ݖ ≤ ଶ
ଷ

,ݔ)ܩ} ܽ,ܽ) + ,ݕ)ܩ ܽ, ܽ) + ,ܽ,ݖ)ܩ ܽ)}.    

 Definition 1.10. [5]  A mapping ߰: [0,∞) → [0,∞) is called an altering distance function if  ߰	is 

continuous and non-decreasing 

and ߰(ݐ) = 0 if and only if ݐ = 0.  

Definition 1.11. [1] A self mapping ܶ:ܺ → ܺ, where (ܺ, ݀) is a metric space, is said to be a 

generalized weakly contractive mapping  if  

߰൫݀(ܶݕܶ,ݔ)൯ ≤ ߰൫ݔ)ܯ, ൯(ݕ − ∅(max{݀(ݕ,ݔ),݀(ݕ, (ݕ,ݔ)ܯ	for all x,y       where	({(ݕܶ =

max	{݀(ݕ,ݔ),݀(ݔܶ,ݔ),݀(ݕ, ,(ݕܶ ଵ
ଶ
൫݀(ݔ, (ݕܶ + ,ݕ)݀  ൯} , ߰ is an altering distance function and(ݔܶ

∅: [0,∞) → [0,∞) is continuous and non-decreasing function such that ∅(ݐ) = 0 if and only if ݐ = 0. 

B.S.Choudhury et al. proved the following theorem in 1. 

Theorem 1.12.  Let (X,d) be a complete metric space and T be a generalized weakly contractive 

self mapping of  X. Then T has a unique fixed point. 

Motivated by the above result, we prove the same result in G-metric spaces. 

Definition 1.13. A mapping ܶ:ܺ → ܺ, where (ܺ,ܩ) is a ܩ-metric space, is  said to be a 

generalized weakly contractive mapping  if  

,ݔܶ)ܩ)߮ ,ݕܶ (ݖܶ ≤ ,ݕ,ݔ)ܯ)߮ ((ݖ − ∅(max{ݔ)ܩ, ,ݕ ,ݕ)ܩ,(ݖ ,ݕܶ ,ݖ)ܩ,(ݕܶ    ({(ݖܶ,ݖܶ

,ݔ	݈݈ܽ	ݎ݋݂ ,ݕ ݖ ∈ ܺ                                                                  (1.14) 
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where     	ݔ)ܯ, ,ݕ (ݖ = max	{ݔ)ܩ, ,ݔ)ܩ,(ݖ,ݕ ,ݕܶ,ݕ)ܩ,(ݔܶ,ݔܶ ,ݖ)ܩ,(ݕܶ ,ݖܶ  ,(ݖܶ

                                   ଵ
ଷ

,ݔ)ܩ} (ݕܶ,ݕܶ + (ݖܶ,ݖܶ,ݕ)ܩ +  ,{(ݔܶ,ݔܶ,ݖ)ܩ

߮ is an altering distance function and ∅: [0,∞) → [0,∞) is continuous and non-decreasing function 

such that ∅(ݐ) = 0 if and only if ݐ = 0. 

                       MAIN RESULT  

                      Theorem 2.1. A generalized weakly contractive self mapping of a complete ܩ-metric space (ܺ,ܩ) 

has a unique fixed point. 	          

Proof :   Let ݔ଴ ∈ ܺ  be arbitrary . Then we can define a sequence {ݔ௡}  in X such that ݔ௡ =  ௡ିଵݔܶ

for all  ݊ ≥ 1. 

If  ݔ௡ =  .௡ିଵ for some n, then T has a fixed pointݔ

So assume that		ݔ௡ ≠ ݊ ௡ିଵ for allݔ ≥ 1 

   Now, from (1.14) we have for all ݊ ≥ 1 

߮൫ݔܶ)ܩ௡,ܶݔ௡ାଵ, ௡ାଵ)൯ݔܶ 	≤

				߮൫ݔ)ܯ௡,ݔ௡ାଵ, ௡ାଵ)൯ݔ − 			∅ ൬max	{ݔ)ܩ௡, ௡ାଵݔ ,௡ାଵݔܶ,௡ݔܶ)ܩ,(௡ାଵݔ, ,(௡ାଵݔܶ
,(௡ାଵݔܶ,௡ାଵݔܶ,௡ݔܶ)ܩ } ൰.            (2.2) 

where,             

,௡ାଵݔ,௡ݔ)ܯ		 (௡ାଵݔ = max ቄܩ(ݔ௡,ݔ௡ାଵ,ݔ௡ାଵ),ܩ(ݔ௡,ܶݔ௡,ܶݔ௡),ݔ)ܩ௡ାଵ ,௡ାଵݔܶ, ,(௡ାଵݔܶ

ଵ			,(௡ାଵݔܶ,௡ାଵݔܶ,௡ାଵݔ)ܩ
ଷ
൫ݔ)ܩ௡,ܶݔ௡ାଵ, (௡ାଵݔܶ + ,௡ାଵݔ)ܩ (௡ାଵݔܶ,௡ାଵݔܶ +

 =	൯ቅ(௡ݔܶ,௡ݔܶ,௡ାଵݔ)ܩ

		max

⎩
⎪
⎨

⎪
⎧ ,௡ିଵݔܶ)ܩ ௡ିଵݔܶ)ܩ,(௡ݔܶ,௡ݔܶ ,(௡ݔܶ,௡ݔܶ,

,௡ݔܶ)ܩ ௡ାଵݔܶ ,(௡ାଵݔܶ,

	
1
3 ൫ܩ

,௡ିଵݔܶ) (௡ାଵݔܶ,௡ାଵݔܶ + ,௡ାଵݔܶ,௡ݔܶ)ܩ (௡ାଵݔܶ + ,௡ݔܶ)ܩ ௡)൯ݔܶ,௡ݔܶ
			 ⎭

⎪
⎬

⎪
⎫

 

= max ൜ݔܶ)ܩ௡ିଵ, ,௡ݔܶ)ܩ,(௡ݔܶ,௡ݔܶ ,௡ାଵݔܶ (௡ାଵݔܶ ,				
1
3 ൫ܩ

,௡ିଵݔܶ) ௡ାଵݔܶ (௡ାଵݔܶ,

+  ൯ൠ(௡ݔܶ,௡ݔܶ,௡ݔܶ)ܩ

But     ଵ
ଷ
൫ݔܶ)ܩ௡ିଵ, (௡ାଵݔܶ,௡ାଵݔܶ + ,௡ାଵݔܶ,௡ݔܶ)ܩ (௡ାଵݔܶ + ,௡ݔܶ)ܩ  ௡)൯ݔܶ,௡ݔܶ

       ≤ max{	ݔܶ)ܩ௡ିଵ,ܶݔ௡, ,௡ାଵݔܶ,௡ݔܶ)ܩ,(௡ݔܶ  {(௡ାଵݔܶ

So ݔ)ܯ, ,ݕ (ݖ =	max{	ݔܶ)ܩ௡ିଵ, ,௡ݔܶ)ܩ,(௡ݔܶ,௡ݔܶ ௡ାଵݔܶ  {(௡ାଵݔܶ,
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Now from (1.14),we have 

߮൫ܩ(ܶݔ௡,ܶݔ௡ାଵ,ܶݔ௡ାଵ)൯ ≤ ߮(max	{ݔܶ)ܩ௡ିଵ ,(௡ݔܶ,௡ݔܶ, ,௡ିଵݔܶ)ܩ (	(௡ାଵݔܶ,		௡ାଵݔܶ −

										∅(max	{ݔܶ)ܩ௡ିଵ, ,௡ାଵݔܶ,௡ݔܶ)ܩ,(௡ݔܶ,௡ݔܶ ,(௡ାଵݔܶ }).    (2.3) 

Suppose ܩ(ܶݔ௡ିଵ,ܶݔ௡,ܶݔ௡) 	≤ ,௡ݔܶ)ܩ  . for some integer n	௡ାଵ)ݔܶ,௡ାଵݔܶ

                  Then from (2.3), we have 

											߮൫ݔܶ)ܩ௡,ܶݔ௡ାଵ, ௡ାଵ)൯ݔܶ ≤ ߮൫ݔܶ)ܩ௡,ܶݔ௡ାଵ, ௡ାଵ)൯ݔܶ − ∅൫ݔܶ)ܩ௡,ܶݔ௡ାଵ,  ௡ାଵ)൯ݔܶ

                  ∅൫ݔܶ)ܩ௡,ܶݔ௡ାଵ,  ௡ାଵ)൯ ≤ 0  impliesݔܶ

																			∅൫ݔܶ)ܩ௡,ܶݔ௡ାଵ  `௡ାଵ)൯ = 0 which givesݔܶ,

,௡ݔܶ)ܩ                 ௡ାଶݔ,௡ାଵݔ)ܩ ,௡ାଵ) = 0,that isݔܶ,௡ାଵݔܶ  ௡ାଶ) = 0ݔ,

or    ݔ௡ାଶ =  .௡ାଵ,a contradictionݔ

Hence  ݔܶ)ܩ௡,ܶݔ௡ାଵ, ,௡ିଵݔܶ)ܩ > (௡ାଵݔܶ  ௡) ∀ n≥1ݔܶ,௡ݔܶ

Thus  {ݔܶ)ܩ௡,ܶݔ௡ାଵ,  ௡ାଵ)} is monotonic decreasing sequence and hence is converging to someݔܶ

real number r ≥ 0. 

i.e., lim
n

,௡ݔܶ)ܩ	  ௡ାଵ) = rݔܶ,௡ାଵݔܶ

Suppose  r > 0. 

߮൫ݔܶ)ܩ௡,ܶݔ௡ାଵ, ௡ାଵ)൯ݔܶ ≤ ߮൫ݔܶ)ܩ௡ିଵ,ܶݔ௡, ௡)൯ݔܶ − ∅൫ݔܶ)ܩ௡ିଵ,  . ௡)൯ݔܶ,௡ݔܶ

Letting n→∞, we get ߮(ݎ) ≤ (ݎ)߮ −  implies (ݎ)∅

 .a contradiction ,0≥ (ݎ)∅   

Hence r = 0. 

or   lim
n

,௡ݔܶ)ܩ  ,௡ାଵݔܶ  .௡ାଵ) = 0ݔܶ

i.e.,  lim
n

,௡ାଵݔ,௡ݔ)ܩ   ௡ାଵ) = 0     (2.4)ݔ

We now show that the sequence {ݔ௡} is Cauchy. 

Suppose  {ݔ௡} is not Cauchy. Then there exists an ε	> 0 and two sequences {݉(݇)} and {݊(݇)} with 

n(k) > m(k) > k for all positive integers k  such that 	ܩ൫ݔ௠(௞),ݔ௡(௞),    and	ε	௡(௞)൯ ≥ݔ

,௠(௞)ݔ൫ܩ ,௡(௞)ିଵݔ  ε .     (2.5)	௡(௞)ିଵ൯ <ݔ

Now, by rectangular inequality, (2.4) and (2.5), we obtain 

ε		 ≤ ≥  ௡(௞)൯ݔ,௡(௞)ݔ,௠(௞)ݔ൫ܩ ,௡(௞)ିଵݔ൫ܩ+        ௡(௞)ିଵ൯ݔ,௡(௞)ିଵݔ,௠(௞)ݔ൫ܩ  ௡(௞)൯ݔ,௡(௞)ݔ

So 				ε		 ≤ ,௡(௞)ݔ,௠(௞)ݔ൫ܩ  ௡(௞)൯ݔ,௠(௞)ݔ,௠(௞)ିଵݔ൫ܩ + 	௡(௞)൯  < εݔ

Letting k→∞ in the above inequalities, we get 

ε		 ≤ lim
k

,௠(௞)ݔ൫ܩ   + 0	௡(௞)൯  < εݔ,௡(௞)ݔ

Therefore lim
k

 .    (2.6)	௡(௞)൯ = εݔ,௡(௞)ݔ,௠(௞)ݔ൫ܩ 
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Again by rectangular inequality, we have 

,௠(௞)ݔ൫ܩ ,௡(௞)ݔ ≥  ௡(௞)൯ݔ   + ௡(௞)ାଵ൯ݔ,௡(௞)ାଵݔ,௠(௞)ାଵݔ൫ܩ+  ௠(௞)ାଵ൯ݔ,௠(௞)ାଵݔ,௠(௞)ݔ൫ܩ

,௡(௞)ାଵݔ൫ܩ ,௡(௞)ݔ  ௡(௞)൯ݔ

and 

≥  ௡(௞)ାଵ൯ݔ,௡(௞)ାଵݔ,௠(௞)ାଵݔ൫ܩ ,௠(௞)ାଵݔ൫ܩ   +	௡(௞)൯ݔ,௡(௞)ݔ,௠(௞)ݔ൫ܩ+  ௠(௞)൯ݔ,௠(௞)ݔ

,௡(௞)ାଵݔ,௡(௞)ݔ൫ܩ  ௡(௞)ାଵ൯ݔ

Letting k→∞, we get from (2.4) and (2.6), 

lim
k

,௡(௞)ାଵݔ,௠(௞)ାଵݔ൫ܩ   ௡(௞)ାଵ൯ = εݔ

Again by rectangular inequality, 

,௠(௞)ݔ൫ܩ ,௡(௞)ݔ ≥  ௡(௞)൯ݔ ,௡(௞)ାଵݔ൫ܩ+  ௡(௞)ାଵ൯ݔ,௡(௞)ାଵݔ,௠(௞)ݔ൫ܩ ,௡(௞)ݔ  ௡(௞)൯   andݔ

,௠(௞)ݔ൫ܩ ,௡(௞)ାଵݔ ≥  ௡(௞)ାଵ൯ݔ ,௡(௞)ݔ,௠(௞)ݔ൫ܩ ,௡(௞)ାଵݔ,௡(௞)ݔ൫ܩ+  ௡(௞)൯ݔ  .  ௡(௞)ାଵ൯ݔ

Letting k→∞ in the above inequalities, we get  

lim
k

,௠(௞)ݔ൫ܩ   .௡(௞)ାଵ൯ = εݔ,௡(௞)ାଵݔ

Similarly, we can show that 

lim
k

,௡(௞)ݔ൫ܩ   .௠(௞)ାଵ൯ = εݔ,௠(௞)ାଵݔ

Now, put  ݔ = ݕ				,௠(௞)ݔ = ݖ		,	௡(௞)ݔ =   in (1.14)	௡(௞)ݔ

߮ ቀܩ൫ܶݔ௠(௞),ܶݔ௡(௞),ܶݔ௡(௞)൯ቁ 	≤ ߮൫M	{ܩ൫ݔ௠(௞),ݔ௡(௞),ݔ௡(௞)൯	൯ 

−∅ቆmax ቊ
,௡(௞)ݔ,௠(௞)ݔ൫ܩ ,௡(௞)൯ݔܶ,௡(௞)ݔܶ,௡(௞)ݔ൫ܩ,௡(௞)൯ݔ

,௡(௞)ݔܶ,௡(௞)ݔ൫ܩ 		௡(௞)൯ݔܶ
ቋቇ	    (2.7) 

where 

,௠(௞)ݔ൫ܯ ௡(௞)൯ݔ,௡(௞)ݔ

= max ൜ܩ൫ݔ௠(௞), ,௡(௞)ݔ൫ܩ,௠(௞)൯ݔܶ,௠(௞)ݔܶ,௠(௞)ݔ൫ܩ,௡(௞)൯ݔ,௡(௞)ݔ ,௡(௞)ݔܶ ,௡(௞)൯ݔܶ

,௡(௞)ݔܶ,௡(௞)ݔ൫ܩ ௡(௞)൯ݔܶ ,			
1
3 ቀܩ൫ݔ௠(௞),ܶݔ௡(௞),ܶݔ௡(௞)൯ + ௡(௞)൯ݔܶ,௡(௞)ݔܶ,௡(௞)ݔ൫ܩ

+  ௠(௞)൯ቁൠݔܶ,௠(௞)ݔܶ,௡(௞)ݔ൫ܩ

= max ൜ܩ൫ܶݔ௠(௞)ିଵ, ,௡(௞)ିଵݔܶ ,௡(௞)൯ݔܶ,௡(௞)ݔܶ,௠(௞)ିଵݔ൫ܶܩ,௡(௞)ିଵ൯ݔܶ

௡(௞)൯ݔܶ,௡(௞)ݔܶ,௡(௞)ିଵݔ൫ܶܩ ,			
1
3

௡(௞)ିଵݔ൫ܶܩ) ௡(௞)൯ݔܶ,௡(௞)ݔܶ,

+ ,௡(௞)ିଵݔ൫ܶܩ ௡(௞)൯ݔܶ,௡(௞)ݔܶ + ,௡(௞)ିଵݔ൫ܶܩ		  )ൠ				௡(௞)൯ݔܶ,௡(௞)ݔܶ
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Letting k→∞, and using (2.4), (2.6), we get 

lim
k

௡(௞)൯ =max {ε, 0, 0, ଵݔ,௡(௞)ݔ,௠(௞)ݔ൫ܯ 
ଷ
	(ε +0+ ε )} = ε 

Now , taking limit as k→∞ in (2.6), we get 

߮(ε) ≤ ߮(ε) − ∅(ε) implies ∅(ε) ≤0,		a	contraction. 

Thus {ݔ௡} is Cauchy in X. Since X is a complete G- metric space, we can find a t∈ X such that lim
n

 .= t	௡ݔ

 We shall now show that t is a fixed point of T. 

Put x =	ݔ௡,	 y = t, z = t in (1.14), we get 

																											߮൫ݔܶ)ܩ௡,ܶݐ, ൯(ݐܶ 	

≤ ߮(M	{ݔ)ܩ௡, ,ݐ −(	(ݐ ∅(max{ݔ)ܩ௡, ,ݐ ,ݐ)ܩ,(ݐ ,ݐܶ,ݐ)ܩ,(ݐܶ,ݐܶ  ({		(ݐܶ

= ߮max ൝
,௡ݔ)ܩ ,ݐ ,ݐܶ,ݐ)ܩ,(௡ݔܶ,௡ݔܶ,௡ݔ)ܩ,(ݐ ,ݐ)ܩ,(ݐܶ ,ݐܶ ,(ݐܶ

	
1
3 ൫ܩ

(ݐܶ,ݐܶ,௡ݔ) + ,ݐܶ,ݐ)ܩ (ݐܶ + ,௡ݔܶ,ݐܶ)ܩ 	௡)൯ݔܶ
ൡ

− ∅	max{	ݔ)ܩ௡, ,ݐ ,ݐ)ܩ,(ݐ ,ݐܶ,ݐ)ܩ(ݐܶ,ݐܶ  {(ݐܶ

߮൫ݔ)ܩ௡ାଵ,ܶݐ, ൯(ݐܶ 	≤ 

߮ ൬max ൜0,ݐ)ܩ, ,ݐܶ ,(ݐܶ
2
3 ൫ܩ

,ݐܶ,ݐ) ൯ൠ൰(ݐܶ 	− ∅max{	ݐ)ܩ, ,ݐ  {(ݐܶ,ݐܶ,ݐ)ܩ,(ݐ

Taking limit as  n→∞, 

 ߮൫ݐ)ܩ, ൯(ݐܶ,ݐܶ ((ݐܶ,ݐܶ,ݐ)ܩ)߮  	≥	 	−  ((ݐܶ,ݐܶ,ݐ)ܩ)	∅

So  ݐ)ܩ, ,ݐܶ  .which gives Tt = t. This shows that t is a fixed point of T 0 =(ݐܶ

To prove uniqueness, let	t¹  be another fixed point of T. 

Put x = t, y =	t¹, z =	t¹  in (1.14), we get 

߮൫ܩ(ܶݐ,ܶt¹		,ܶt¹)൯ ≤ ߮൫ݐ)ܯ, t¹, t¹)൯ − ∅(max	(ݐ)ܩ, tଵ , tଵ),ܩ(tଵ,ܶtଵ ,ܶtଵ),ܩ(tଵ,ܶtଵ,ܶtଵ)	)) 

where		ݐ)ܯ, t¹, t¹) = max{ݐ)ܩ, t¹, t¹),ݐܶ,ݐ)ܩ, ,(t¹,ܶt¹,ܶt¹	)ܩ,(ݐܶ ଵ			,(t¹,ܶt¹,ܶt¹	)ܩ
ଷ
൫ܩ(ݐ,ܶt¹,ܶt¹) +

(t¹,ܶt¹,ܶt¹	)ܩ +  {൯(ݐܶ,ݐܶ,t¹	)ܩ

	= max ൜ݐ)ܩ, tଵ, tଵ), 0,0, 0,			
1
3 ൫ܩ

,ݐ) tଵ, tଵ) + ,tଵ	)ܩ tଵ, tଵ) + ,tଵ	)ܩ ,ݐ  ൯ൠ(ݐ

,ݐ)ܩ    =               t¹, t¹), since ܩ(	tଵ, ,ݐ (ݐ ≤ ,ݐ)ܩ2 tଵ, tଵ) 

So ߮൫ݐ)ܩ, t¹		, t¹)൯ ≤ ߮൫ݐ)ܩ, t¹, t¹)൯ − ,ݐ)ܩ)∅ tଵ, tଵ)	) 

which implies  ݐ)ܩ, t¹, t¹) = 0 and therefore t = t¹ . 

Corollory 2.8. Suppose (ܺ,ܩ) is a complete ܩ-metric space.If the  

  mapping ܶ:ܺ → ܺ satisfies the following condition ∀ݔ, ,ݕ ݖ ∈ ܺ                                                                 

,ݔܶ)ܩ)߮ ,ݕܶ (ݖܶ ≤
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߮(max	{ݕ,ݔ)ܩ, ,ݔܶ,ݔ)ܩ,(ݖ ,ݕ)ܩ,(ݔܶ ,ݖ)ܩ,(ݕܶ,ݕܶ ((ݖܶ,ݖܶ −

∅(max{ݔ)ܩ, ,ݕ ,ݕܶ,ݕ)ܩ,(ݖ ,ݖ)ܩ,(ݕܶ ,ݖܶ  where ,  ({(ݖܶ

߮ is an altering distance function and ∅: [0,∞) → [0,∞) is continuous and non-decreasing function 

such that ∅(ݐ) = 0 if and only if ݐ = 0.       

	ܶhen T has a unique fixed point in X. 
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