
International Journal of Mathematics and Physical Sciences Research   ISSN 2348-5736 (Online) 
Vol. 2, Issue 2, pp: (24-27), Month: October 2014 - March 2015, Available at: www.researchpublish.com 

 

Page | 24 
Research Publish Journals 

 

Fixed Point Theorem for Expansion 

Mapping in Cone Metric space 
1
Ritu Sahu, 

2
P.L. Sanodia 

1
Department of Mathematics, People’s College of Research & Technology, Bhopal, India 

2
Department of Mathematics, Institute for Excellence in Higher Education, Bhopal, India 
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I.     INTRODUCTION 

In 2007 , Huang  and Zhang [10] introduced the cone metric space by replacing  real numbers with an ordering banch 

space .Many authors studied &proved some fixed point theorems[See(1,2,3,4,5,6,7,8,12,14,15)and references there in]. In 

1976, Rosenholtz [14] discussed local Expansion as , f is a local expansion if every point in x has a neighborhood B on 

which f is expansion. After this a number of fixed point theorem for expansion mapping have been proved by park & 

wang,Li, Gao & Iseki , khan et al [18 ] park & Rhoades &Taniguchi etc[11,17] . Actually the above mentioned theorems 

appear to be the generalization for expansion mapping of banach contraction principle. 

II.     PRELIMINARIES 

Definition 2.1: Let B be a real banach space & P be a subset of B . P is called a cone  

if  

i> P is a closed , non empty & P ≠{o}  

ii>                                                 

iii>                  imply       

Given a cone      , we define a partial Ordering “≤” in B by       if          , we write       to denote       

but       and         to denote y –              stands for the interior of P  

Proposition2.2[5]: - Let  P be a cone in a real banach space B ,If for a   P , and  a ≤ ka,For some k   (0 , 1 ) then a = 0 

Proposition2. 3[5]: - Let P be a cone in a real banach space  , If for  a   B & a << c , for all c      than a = 0  

Definition2.4: - Let X be a non empty set suppose the mapping             satisfies 

    (      )                    (   )              (   )     (   )                (    )    (    )  

   (      )                  . 

Then d is called a cone metric on X and (   ) is called a cone metric space .   

 Example 2.5[2]: Let E =    , P   * (     )             +      ,  

      and               defined by  

 (   )    * (       )     (      ) +    (     * |      | |       | +      * |      | |(       | +          

                 then (      ) is a cone metric space . 
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Definition 2.6[3]:-   Let (X, d ) be a cone metric space , Let *    +        be a sequence in X and        . If for any c   E 

With 0 << c, there is      N , s.t for all n     (      )   < c. Then *    +       is said to be convergent to   , and   is the 

limit of *    +       we denote this by        (      )     

Definition2.7[3]:  Let (X, d ) be a cone metric space & *    +        be a sequence in X If for any  c   E  With 0 << c , 

there is      N such that for all          (      )      then  *    +        is called a Cauchy sequence in x. we 

denote this by          (      )     

Definition2.8 [3]: Let (X, d) be a cone metric space & *    +        be a sequence in X. if*    +       is convergent, 

then it is a Cauchy sequence. 

Definition2.9[3] :  Let ( X , d ) be a cone metric space, if every Cauchy sequence is convergent in X ,then X is called a 

complete cone metric space.  

Definition2.10 [3]  :  Let (X, d ) be a cone metric space. Let T be a self map on X. If for all sequence *    +        in X 

                              then T is called continuous on X. 

Lemma2.11: Let (X, d) be a cone metric space. If *    + is a convergent sequence in X, then the limit of *    + is unique. 

Lemma2.12: Let (X , d ) be a cone metric space,*    + be a sequence in X. If *    + converges to x and {    + is any 

subsequence of *    +    then {    + converges to x . 

III.     MAIN RESULT 

Theorem: Let (X, d) be a cone metric space with respect to a cone P.Let S & T be a continuous self map    satisfying . 

 (     )    (   )  
   (    ),   (    )-

   (   )
       * (    )  (   )  (    )+ 

For each                                   then S &T have a common unique fixed point. 

Proof:  Let    be arbitrary point of x. Define the sequence by        and         

 (            )    (          )  
                  (            ),   (          ) 

   (          )
  

                                                                                      [ (          )  (          )  (            )] 

 (            )    (          )     (            )     (            ) 

  (          )    (     ) (            )                        

                                (            )               
 

(     )
  (          ) 

In general 

 (          )  
 

(     )
  (        ) 

We proceed as follows 

 (       )     (        )          
 

(     )
   

 (       )   
   (      )   

Now we shall prove that *    +  is a Cauchy sequence, for this we take a positive integer P, we have  

                  (       )    (       )+  (          )       (            ) 
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                                                  (                ) (      )   

                                                      ⁄ (1-δ)  (      ) 

Since 0    ,then        (   )             (      )             

                 *    +  is a Cauchy sequence in X, there exists a point  

                                                                 

Uniqueness: w is another fixed point of S & T  

   (     )   (   )     

                                        (   )  
  (    ) ,   (    )-

   (   )
     , (    )   (   )  (    )-             

                         (   )     (   )     (   ) 

                        (   )  (   ) (   ) 

                       (   )  
 

(   )
  (   ) 

                       (   )     [As     and by prop [2.2]  

                           

This completes the proof of the theorem. 
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