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                                                            I  INTRODUCTION 

The well known Banach contraction principle and its several generalizations in the setting of metric 

spaces have appeared. The classical contraction mapping principle in 1922, Banach proved the 

following famous fixed point theorem [1]. 

Let (𝑋, 𝑑) is a complete metric space and 𝑇: 𝑋 → 𝑋 be a self map, satisfies 

          𝑑(𝑇𝑥, 𝑇𝑦)  ≤  𝛼𝑑(𝑥, 𝑦), for all𝑥, 𝑦 ∈ 𝑋, i.e 𝑇is a contractive maspping. 

Then T has a unique fixed point. This principle has been generalized in different directions in different 

spaces by mathematicians over the year. Also in contemporary research, it is still seriously 

investigated.    

Recently, the real number’s as the co-domain of a metric, by an ordered Banach space obtain a 

generalized metric space, called a cone metric space, was introduced by Huang and Zhang [4]. The 

described the convergence in cone metric space, introduced their completeness, and proved some fixed 

point theorem for contractive mapping on cone metric space. The initial work of Huang and   Zhang[4] 

inspired many authors to prove fixed point theorems as well as common fixed point theorems for two 

or more mappings on cone metric space see for instance[13,14]. After wards, many authors have 

generalized the results of [4] and studied the existence of common fixed point of a pair of self mapping 

in the frame work of normal cone metric space, see for instance[2], [3], [5], [6] [7] [8], [9] to [16]. 
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Recently, Morals and Rojas [17], [18] have extended the concept T-contraction mappings to cone 

metric space by proving fixed point theorems for T- Kannan – Zamfirescu. T-weak contraction 

mappings.  

S. Moradi in [19] introduced the T- Kannan contractive mapping which extends the well known 

Kannan fixed point theorem given in [20, 21, and 22]. The results [3] and [19] very recently, 

generalized by [23], [24] and [26].In view of these facts, the purpose of this paper is to study sufficient 

condition for the existence of common fixed point of generalized contractive type mappings  on 

complete cone metric space(𝑋, 𝑑).Our results generalize and extend the respective theorem 2.1 of  [25]. 

 

 

2.  PRELIMINARY NOTES: 

First, we recall some standard notations and definitions in cone metric spaces with some of their 

properties [4]. Let E be a real Banach space and P be a subset of E. P is called a cone if and only if: 

(i)  P  is closed, non – empty and P ≠ {0}, 

(ii)  a𝑥 + b𝑦  ∊ P  for all 𝑥, 𝑦 ∊ P and non – negative real number a, b, 

(iii)   𝑥 ∊ P and – 𝑥 ∊ P => 𝑥 = 0 <=> P ∩ (-P) = {0}. 

 

Given a cone 𝑃 ⊂  𝐸, we define a partial ordering ≤ on 𝐸 with respect to 𝑃 by 𝑥 ≤  𝑦 if and only if 𝑦 – 

𝑥 ∊ 𝑃. We shall write 𝑥 ≪ y if   𝑦 – 𝑥 ∊ int 𝑃, int 𝑃 denotes the interior of 𝑃. The cone P is called 

normal if there is a number 𝐾 >  0 such that for all 𝑥, 𝑦 ∊  𝐸, 

 0 ≤ 𝑥 ≤ 𝑦 implies || 𝑥 || ≤ 𝐾 || 𝑦 ||. 

The least positive number 𝐾 satisfying the above is called the normal constant of 𝑃. 

Definition 2.1 [4] Let X be a non – empty set. Suppose the mapping 𝑑: 𝑋 𝑥 𝑋 →  𝐸 satisfies 

         (d1)  0 ≤ 𝑑 (𝑥, 𝑦) for all 𝑥, 𝑦 ∊ 𝑋 and d (𝑥, y) = 0 iff 𝑥 =  𝑦; 

         (d2)  d (𝑥, 𝑦) = d (𝑦, 𝑥) for all 𝑥, 𝑦 ∊  𝑋; 

         (d3)  𝑑 (𝑥, 𝑦)  ≤  𝑑 (𝑥, 𝑧)  +  𝑑 (𝑧, 𝑦) 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥, 𝑦, 𝑧 ∊  𝑋. 

Then d is called a cone metric on 𝑋, and (𝑋, 𝑑) is called a cone metric space [1]. It is obvious that cone 

metric spaces generalize metric space. 

Example 2.2 [4] Let E = R2, P = {(𝑥, 𝑦) ∊ E : 𝑥, 𝑦 ≥ 0}, X = R and d : X⨉ X → E defined by 

  d (𝑥, 𝑦) = ( | 𝑥 - 𝑦 |, α | 𝑥- 𝑦 | ), where  α ≥ 0 is a constant. Then (X, d) is a cone metric space. 

 

Definition 2.3 [4] Let (X, d) be a cone metric space, 𝑥 ∊ X and {𝑥n} n ≥ 1 a sequence in X.  

   Then, 

(i)  {𝑥𝑛}𝑛 ≥ 1 converges to x whenever for every c ∊ E with o ≪ c , there is a natural     

             Number 

(ii)  N such that d (𝑥n, 𝑥) ≪c for all n ≥ N. We denote this by lim n→∞ 𝑥n = 𝑥 or 𝑥𝑛 → 𝑥,  

            (𝑛→ ∞) . 

(iii) {𝑥n}n ≥ 1 is said to be a Cauchy sequence if for every  c ∊ E with o ≪ c, there is a  
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natural number N such that d (𝑥𝑛, 𝑥𝑚) ≪ c for all n, m ≥ N. 

(iv) (X, d) is called a complete cone metric space if every Cauchy sequence in X is  

converge. 

 

 

Lemma 2.4 [4] Let (X, d) be a cone metric space, P ⊂ E a normal cone with normal constant  

           K.  Let {𝑥𝑛}, {𝑦𝑛} be a sequences in X and 𝑥, 𝑦 ∊ X. Then, 

  (i)     {𝑥n} converges to x if and only if  lim
𝑛→∞

 𝑑(𝑥𝑛 , 𝑥) = 0; 

 (ii)     If {𝑥n} converges to 𝑥 and {𝑥n} converges to 𝑦 then 𝑥 = 𝑦. That is the limit of  

          {𝑥n}  

(iii) If {𝑥n} converges to 𝑥, then {𝑥n} is Cauchy sequence. 

(iv)     {𝑥n} is a Cauchy sequence if and only if lim
𝑛,𝑚→∞

 𝑑(𝑥𝑛 , 𝑥𝑚) = 0; 

(iv) If 𝑥n → 𝑥 and {𝑦n} is another sequence in 𝑋 such that (𝑛 →  ∞). 

          then 𝑑 (𝑥𝑛 ,  𝑦𝑛) →𝑑(𝑥, y). 

Definition 2.5 Let (𝑋, 𝑑) be a cone metric space. If for any sequence {𝑥n} in 𝑋, there is a  

           Subsequence {𝑥ni} of {𝑥n} such that {𝑥n} is convergent in 𝑋 then 𝑋 is called a  

          Sequentially compact cone metric space. 

Definition 2.6[8] Let (X, d) be a cone metric space, P be a normal cone with normal constant  

           𝐾 and 𝑇 ∶  𝑋 →  𝑋 then 

(i) T is said to be continuous if lim n→∞ 𝑥n = 𝑥 implies that lim n→∞ T𝑥n = T𝑥 for all {𝑥n}  

           in X; 

(ii) T is said to be sub sequentially convergent, if for every sequence {𝑦n} that {T𝑦n} is  

           Convergent, implies {𝑦n} has a convergent subsequence. 

(iii) T is said to be sequentially convergent if for every sequence {𝑦n}, if {T𝑦n} is  

            Convergent, then {𝑦n} is also convergent 

 

 K. P. R. Sastry, et al [25] proved the following theorem.      

Theorem 2.7(K.P.R. Sastry, at al [25], Theorem 2.1): Let (𝑋, 𝑑) be a complete cone metric space, P 

be a normal cone with normal constant 𝐾 (𝐾 ≥  1). Suppose the mapping 𝑇: 𝑋 → 𝑋  satisfies the 

following contractive condition 

 𝑑(𝑇𝑥, 𝑇𝑦) ≤ 𝐴1(𝑥, 𝑦)𝑑(𝑥, 𝑦)+ 𝐴2(𝑥, 𝑦)𝑑(𝑥, 𝑇𝑥) + 𝐴3(𝑥, 𝑦)𝑑(𝑦, 𝑇𝑦) + 𝐴4(𝑥, 𝑦)𝑑(𝑥, 𝑇𝑦)  + 

𝐴5(𝑥, 𝑦)𝑑(𝑦, 𝑇𝑥) for all 𝑥, 𝑦 ∈ 𝑋 where 𝑎𝑖 = 1, 2, 3, 4, 5 are all nonnegative constant such that 𝑎1 +

𝑎2 + 𝑎3 + 𝑎4 + 𝑎5 < 1 . Then T has a unique fixed point. 

 



 

S. K. Tiwari, Dr. R. P. Dubey 

102 
 

Main Results 

In this section, we improved and generalize our main result of above theorem, following as : 

Theorem 3.1: Let (𝑋, 𝑑) is a complete cone metric space, P be a normal cone with normal   constant 

K, and let 𝑇: 𝑋 → 𝑋 be an one to one and continuous function. Moreover, let 𝐴, 𝐵: 𝑋 → 𝑋 be any two 

mappings of satisfying  𝑋 such that 

𝑑(𝑇𝐴𝑥, 𝑇𝐵𝑦)  ≤  𝑎1(𝑥, 𝑦)𝑑(𝑇𝑥, 𝑇𝑦)+𝑎2(𝑥, 𝑦)𝑑(𝑇𝑥, 𝑇𝐴𝑥)+ 𝑎3(𝑥, 𝑦)𝑑(𝑇𝑦, 𝑇𝐵𝑦) 

                         +  (𝑥, 𝑦)𝑑(𝑇𝑥, 𝑇By) +  𝑎5(𝑇𝑦, 𝑇𝐴𝑥)  For all 𝑥, 𝑦 ∈ 𝑋, where 𝑎𝑖 = 1, 2, 3, 4, 5 are all 

nonnegative constant such that 𝑎1 + 𝑎2 + 𝑎3 + 𝑎4 + 𝑎5 < 1 . Then 

 

(1) For every 𝑥0 ∈ 𝑋,   

 

            lim
𝑛→∞

𝑑(𝑇𝐴2𝑛+1𝑥0, 𝑇𝐴2𝑛+2𝑥0) = 0 and  lim
𝑛→∞

𝑑(𝑇𝐵2𝑛+1𝑥0, 𝑇𝐵2𝑛+2𝑥0) = 0. 

 

(2) There is 𝑣 ∈ 𝑋 such that  

 

             lim
𝑛→∞

𝑇𝐴2𝑛+1𝑥0,   = 𝑣 = lim
𝑛→∞

𝑇𝐵2𝑛+2𝑥0,    

 

(3)   If T is sub sequentially convergent, then (𝐴2𝑛+1𝑥0) and (𝐵2𝑛+2𝑥0)    have a   convergent 

subsequences. 

  

(4) There is common fixed point 𝑢 ∈ 𝑋 such that  𝐴𝑢 = 𝑢 = 𝐵𝑢. 

 

(5) If T is sequentially convergent, then for each 𝑥0 ∈ 𝑋 the iterate sequences(𝐴2𝑛+1𝑥0) and 

(𝐵2𝑛+2𝑥0) converge to u 

Proof: Let 𝑥0 ∈ 𝑋 is an arbitrary point and the Picard iteration associated to A (𝑥2𝑛+1)given by 

           𝑥2𝑛+2 = 𝐴𝑥2𝑛+1 =𝐴2𝑛+1𝑥0, 𝑛 =0, 1, 2. 3…………………… 

Similarly, associated to 𝐵(𝑥2𝑛+2) given by 

             𝑥2𝑛+3 = 𝐵𝑥2𝑛+2 =𝐵2𝑛+2𝑥0, 𝑛 =0, 1, 2. 3…………………… 

Now consider 

               𝑑(𝑇𝑥2𝑛+1, 𝑇𝑥2𝑛+2) = 𝑑(𝑇𝐴𝑥2𝑛 , 𝑇𝐴𝑥2𝑛+1) 

                                                ≤ 𝑎1(𝑥2𝑛 , 𝑥2𝑛+1)𝑑(𝑇𝑥2𝑛 , 𝑇𝑥2𝑛+1) 

                                                + 𝑎2(𝑥2𝑛, 𝑥2𝑛+1)𝑑(𝑇𝑥2𝑛, 𝑇𝐴𝑥2𝑛) 

                                                + 𝑎3(𝑥2𝑛, 𝑥2𝑛+1)𝑑(𝑇𝑥2𝑛+1, 𝑇𝐴𝑥2𝑛+1)  

                                                 + 𝑎4(𝑥2𝑛 , 𝑥2𝑛+1)𝑑(𝑇𝑥2𝑛 , 𝑇𝐴𝑥2𝑛+1) 

                                                + 𝑎5(𝑥2𝑛, 𝑥2𝑛+1)𝑑(𝑇𝑥2𝑛+1, 𝑇𝐴𝑥2𝑛)  

                                                = 𝑎1(𝑥2𝑛 , 𝑥2𝑛+1)𝑑(𝑇𝑥2𝑛 , 𝑇𝑥2𝑛+1) 

                                               + 𝑎2(𝑥2𝑛, 𝑥2𝑛+1)𝑑(𝑇𝑥2𝑛, 𝑇𝑥2𝑛+1) 
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                                                + 𝑎3(𝑥2𝑛, 𝑥2𝑛+1)𝑑(𝑇𝑥2𝑛+1, 𝑇𝑥2𝑛+2)        

                                               + 𝑎4(𝑥2𝑛, 𝑥2𝑛+1)𝑑(𝑇𝑥2𝑛, 𝑇𝑥2𝑛+2) 

                                                + 𝑎5(𝑥2𝑛, 𝑥2𝑛+1)𝑑(𝑇𝑥2𝑛+1, 𝑇𝑥2𝑛+1)     

                                                ≤ 𝑎1(𝑥2𝑛 , 𝑥2𝑛+1)𝑑(𝑇𝑥2𝑛 , 𝑇𝑥2𝑛+1) 

                                                + 𝑎2(𝑥2𝑛, 𝑥2𝑛+1)𝑑(𝑇𝑥2𝑛, 𝑇𝑥2𝑛+1) 

                                               + 𝑎3(𝑥2𝑛, 𝑥2𝑛+1)𝑑(𝑇𝑥2𝑛+1, 𝑇𝑥2𝑛+2)   

                                               + 𝑎4(𝑥2𝑛, 𝑥2𝑛+1)[𝑑(𝑇𝑥2𝑛 , 𝑇𝑥2𝑛+2) + 𝑑(𝑇𝑥2𝑛+1, 𝑇𝑥2𝑛+2) ] 

             𝑑(𝑇𝑥2𝑛+1, 𝑇𝑥2𝑛+2)   ≤  (𝑎1+ 𝑎2 + 𝑎4) (𝑥2𝑛 , 𝑥2𝑛+1)𝑑(𝑇𝑥2𝑛 , 𝑇𝑥2𝑛+1) 

                                                + (𝑎3+ 𝑎4)(𝑥2𝑛, 𝑥2𝑛+1)𝑑(𝑇𝑥2𝑛+1, 𝑇𝑥2𝑛+2)                                 

          Consequently 

                 𝑑(𝑇𝑥2𝑛+1, 𝑇𝑥2𝑛+2)  ≤ 
 (𝑎1+𝑎2+𝑎4)(𝑥2𝑛,𝑥2𝑛+1)

1−(𝑎3+𝑎4)(𝑥2𝑛,𝑥2𝑛+1)
  𝑑(𝑇𝑥2𝑛, 𝑇𝑥2𝑛+1)    

                                                       ≤   
 (𝑎1+𝑎2+𝑎4)

1−(𝑎3+𝑎4)
 𝑑(𝑇𝑥2𝑛, 𝑇𝑥2𝑛+1)    

                                                 ≤    ℎ 𝑑(𝑇𝑥2𝑛 , 𝑇𝑥2𝑛+1) 

            Where       
 (𝑎1+𝑎2+𝑎4)

1−(𝑎3+𝑎4)
 = ℎ < 1. 

 

Similarly, we can show 

                𝑑(𝑇𝑥2𝑛+2, 𝑇𝑥2𝑛+3) ≤ 
 (𝑎1+𝑎3+𝑎5)

1−(𝑎2+𝑎5)
  𝑑(𝑇𝑥2𝑛+1, 𝑇𝑥2𝑛+2)    

 ≤ ℎ′ 𝑑(𝑇𝑥2𝑛+1, 𝑇𝑥2𝑛+2) 

                Where   
 (𝑎1+𝑎3+𝑎5)

1−(𝑎2+𝑎5)
 = ℎ′ < 1. 

We conclude, by repeating the same argument, that  

              𝑑(𝑇𝐴2𝑛+1𝑥0, 𝑇𝐴2𝑛+2𝑥0) ≤  ℎ2𝑛+1𝑑(𝑇𝑥0, 𝑇𝐴𝑥0)…………………………... (3.1) 

                                                                and  

                     𝑑(𝑇𝐵2𝑛+2𝑥0, 𝑇𝐵2𝑛+3𝑥0)≤  ℎ′2𝑛+2𝑑(𝑇𝑥0, 𝑇𝐵𝑥0)…………………………  (3.2) 

 From (3.1) and the fact the cone P is a normal cone with normal constant, we get 

                      ‖𝑑(𝑇𝐴2𝑛+1𝑥0, 𝑇𝐴2𝑛+2𝑥0)‖ ≤ K ℎ2𝑛+1‖𝑑(𝑇𝑥0, 𝑇𝐴𝑥0)‖ 

Taking limit in the above inequality, we get  

                                 lim
𝑛→∞

‖𝑑(𝑇𝐴2𝑛+1𝑥0, 𝑇𝐴2𝑛+2𝑥0)‖ = 0. 

   Hence lim
𝑛→∞

 𝑑(𝑇𝐴2𝑛+1𝑥0, 𝑇𝐴2𝑛+2𝑥0)= 0 ………………………………………………(3.3) 
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 Similarly, from (3.2) we have 

                lim
𝑛→∞

 𝑑(𝑇𝐵2𝑛+2𝑥0, 𝑇𝐴2𝑛+3𝑥0) = 0 . 

 Now, for 𝑚, 𝑛 ∈ 𝑁 with   𝑚 > 𝑛, we get 

       𝑑(𝑇𝐴2𝑛+1𝑥0, 𝑇𝐴2𝑚+1𝑥0) ≤ ( ℎ2𝑛+1 + ℎ2𝑛+2 + ⋯ … … … … … … … + ℎ2𝑛) 𝑑(𝑇𝑥0, 𝑇𝐴𝑥0) 

                                                 ≤  
ℎ2𝑛+1

1−ℎ
 𝑑(𝑇𝑥0, 𝑇𝐴𝑥0) 

 Taking norm to inequality above, we obtain that  

    ‖ 𝑑(𝑇𝐴2𝑛+1𝑥0, 𝑇𝐴2𝑚+1𝑥0)‖ ≤  
ℎ2𝑛+1

1−ℎ
 𝐾‖𝑑(𝑇𝑥0, 𝑇𝐴𝑥0)‖………………………(3.5) 

Again taking limit, we obtain 

                    lim
𝑛,𝑚→∞

 𝑑 ‖𝑑(𝑇𝐴2𝑛+1𝑥0, 𝑇𝐴2𝑚+1𝑥0)‖ = 0. In this way, we have      

                     lim
𝑛→∞

 𝑑(𝑇𝐴2𝑛+1𝑥0, 𝑇𝐴2𝑚+1𝑥0) = 0 which implies that   (𝐴2𝑛+1𝑥0) is a Cauchy sequence in 

X. Since (𝑋, 𝑑) is a complete cone metric space, then there is 𝑣 ∈ 𝑋 such that  

                                                   lim
𝑛→∞

 𝑇𝐴2𝑛+1𝑥0,= 𝑣………………………………   (3.6) 

Similarly, one can show easily that lim
𝑛→∞

 𝑇𝐵2𝑛+2𝑥0,= 𝑣…………………………… (3.6)’ 

 So,        lim
𝑛→∞

 𝑇𝐴2𝑛+1𝑥0,= 𝑣 = lim
𝑛→∞

 𝑇𝐵2𝑛+2𝑥0,.Proving in this way assertion (2). 

Now, if T is sub sequentially convergent, then (𝐴2𝑛+1𝑥0) has a convergent subsequence. So, there exist 

𝑢 ∈ 𝑋 and  {𝑥(2𝑛+1)𝑖} such that 

 lim
𝑖→∞

 𝐴(2𝑛+1)𝑖𝑥0,= 𝑢………………………………… (3.7) 

 Since T is continuous and by (3.7) we have  

 lim
𝑖→∞

 𝑇𝐴(2𝑛+1)𝑖𝑥0,=  𝑇𝑢……………………………   .(3.8) 

From inequality (3.6) we conclude that  

        𝑇𝑢 = 𝑣 ……………………………………………… (3.9) 

Since 𝑅 is continuous (and also using (3.7)). Then 

 lim
𝑖→∞

 𝐴(2𝑛+1)𝑖𝑥0,= 𝐴𝑢 

As well as  

  lim
𝑖→∞

 𝑇𝐴(2𝑛+1)𝑖+1𝑥0,=  𝑇𝐴𝑢………………………… (3.10) 

Therefore    𝑇𝑢 = 𝑣 = 𝑇𝐴𝑢 .Since 𝑇 is one to one, then 𝐴𝑢 = 𝑢. Thus  𝑢 is the fixed point of A.  

 Now,   If 𝑣  is   another    fixed   point   of  A.  Then,                 

                          𝑑(𝑇𝐴𝑢, 𝑇𝐴𝑣) = 𝑎1(𝑢, 𝑣)𝑑(𝑇𝑢, 𝑇𝑣)+𝑎2 (𝑢, 𝑣)𝑑(𝑇𝑢, 𝑇𝐴𝑢) + 𝑎3𝑑(𝑇𝑣, 𝑇𝐴𝑣)   
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                                                    + 𝑎4(𝑢, 𝑣)𝑑(𝑇𝑢, 𝑇𝐴𝑣)+ 𝑎5𝑑(𝑇𝑣, 𝑇𝐴𝑢)  

 ≤(𝑎1 + 𝑎4 + 𝑎5) 𝑑(𝑇𝑢, 𝑇𝑣) 

 

                                                ≤ (𝑎1 + 𝑎2 + 𝑎3 + 𝑎4 + 𝑎5) 𝑑(𝑇𝑢, 𝑇𝑣) 

 <  𝑑(𝑇𝑢, 𝑇𝑣) a contradiction. 

Hence ‖𝑑(𝑇𝐴𝑢, 𝑇𝐴𝑣)‖ = 0 which implies 𝑇𝐴𝑢 = 𝑇𝐴𝑣.  

Since T is one to one. So, 𝐴𝑢 = 𝐴𝑣 ⇒ 𝑢 = 𝑣 is the unique fixed point of  𝐴. 

 It is clear that if T is sequentially convergent, then for each 𝑥0 ∈ 𝑋, the iterate (𝐴2𝑛+1𝑥0) is convergent 

to 𝑢 , 𝑖. 𝑒. lim
𝑛→∞

 𝐴(2𝑛+1)𝑥0,=𝑢.  

Proving in this way conclusion (5).Similarly, we can prove that (𝐵2𝑛+2𝑥0) convergent to the fixed 

point of 𝐵. 𝑖. 𝑒. lim
𝑛→∞

 𝐴(2𝑛+1)𝑥0,= 𝑢 = . lim
𝑛→∞

 𝐵(2𝑛+2)𝑥0,.  

Thus u is common fixed point of A and B. This completes the prove the theorem. 

The following results obtained from theorem3.1. 

 

Corollary 3.2 Let (𝑋, 𝑑) is a complete cone metric space, P be a normal cone with normal   constant 

K, and let 𝑇: 𝑋 → 𝑋 be an one to one and continuous function. Moreover, let 𝐴, 𝐵: 𝑋 → 𝑋 be any two 

mappings of satisfying  𝑋 such that 

 𝑑(𝑇𝐴𝑥, 𝑇𝐵𝑦) ≤ 𝑘𝑑(𝑇𝑥, 𝑇𝑦), for all 𝑥, 𝑦 ∈ 𝑋, for some < 1 . Then 

 

(1) For every 𝑥0 ∈ 𝑋,   

 

            lim
𝑛→∞

𝑑(𝑇𝐴2𝑛+1𝑥0, 𝑇𝐵2𝑛+2𝑥0) = 0 and  lim
𝑛→∞

𝑑(𝑇𝐴2𝑛+1𝑥0, 𝑇𝐵2𝑛+2𝑥0) = 0. 

 

(2) There is 𝑣 ∈ 𝑋 such that  

 

             lim
𝑛→∞

𝑇𝐴2𝑛+1𝑥0,   = 𝑣 = lim
𝑛→∞

𝑇𝐵2𝑛+2𝑥0,    

 

(3)   If T is sub sequentially convergent, then (𝐴2𝑛+1𝑥0) and (𝐵2𝑛+2𝑥0)    have a   convergent 

subsequences. 

  

(4) There is common fixed point 𝑢 ∈ 𝑋 such that  𝐴𝑢 = 𝑢 = 𝐵𝑢. 

 

(5) If T is sequentially convergent, then for each 𝑥0 ∈ 𝑋 the iterate sequences(𝐴2𝑛+1𝑥0) and 

(𝐵2𝑛+2𝑥0) converge to u 

 

 

Proof:  The proof of the corollary immediately follows by putting 𝑘 = 𝑎1 ≤ 𝑎1 + 𝑎2 + 𝑎3 + 𝑎4 + 𝑎5 <

1 and 𝑘 = 𝑎1, = 𝑎2 = 𝑎3 = 𝑎4 = 𝑎5 = 0 . In theorem 3.1. 

 

Corollary 3.3 Let (𝑋, 𝑑) is a complete cone metric space, P be a normal cone with normal   constant K, 

and let 𝑇: 𝑋 → 𝑋 be an one to one and continuous function. Moreover, let 𝐴, 𝐵: 𝑋 → 𝑋 be any two 

mappings of satisfying  𝑋 such that 
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 𝑑(𝑇𝐴𝑥, 𝑇𝐵𝑦)≤ 𝑎1𝑑(𝑇𝑥, 𝑇𝑦)+𝑎2𝑑(𝑇𝑥, 𝑇𝐴𝑥)+ 𝑎3𝑑(𝑇𝑦, 𝑇𝐵𝑦)+𝑎4𝑑(𝑇𝑥, 𝑇By)+𝑎5(𝑇𝑦, 𝑇𝐴𝑥)  For 

all 𝑥, 𝑦 ∈ 𝑋, where 𝑎𝑖 = 1 , 2, 3, 4, 5 are all nonnegative constant and  𝑎1, = 𝑎2, 𝑎3 = 𝑎4 = 𝑎5. Then 

(1), (2), (3), (4), (5) of theorem 3.1 hold. 
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