
ISSN 2347-1921                                                           

2882 | P a g e                                                       J a n u a r y  1 1 ,  2 0 1 5  

COMMON FIXED POINT THEOREM FOR WEAKLY COMPATIBLE 
MAPPINGS IN HILBERT SPACE  

Geeta Modi1,  

1. Prof. and Head Department of Mathematics, Govt. M.V.M. Bhopal (M.P.) India. 

modi.geeta@gmail.com 
R.N.Gupta2 

2.Asst. Prof., Department of Mathematics, Jai Narain College of Technology, 
Bhopal (M. P.), India.  

ramnareshgupta@gmail. com 
 

ABSTRACT 

In this paper we prove a common fixed point theorem for weakly compatible mappings satisfies certain contractive 
condition in non- empty closed subset of a separable Hilbert Space. Our results generalize and extend the result Chauhan 
[7]. 
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1.INTRODUCTION 

The study of random fixed point theory is started by Prague school of Probabilists in 1950 [8, 11]. Bharucha-Reid [5] has 
attracted much attention of many mathematicians by his survey article in this literature. Bharucha-Reid and Reagan [5, 10] 
obtain the solution of non linear random system by using random fixed point theory. 

The structure of common random fixed point and random coincidence points for a pair of compatible random operators in 
Polish space studied by Beg [1, 2] and Beg and Shahzad [3, 4].Chouhan [7] has proved a fixed point theorem for four 
random operators in Separable Hilbert space. 

In this paper we will prove a common fixed point theorem for weakly compatible random operators by using contractive 
condition in separable Hilbert spaces. For this we construct a sequence of measurable function of random fixed point to 
the four random operators. 

2.PRELIMINARY NOTES 

Let  be a closed subset of Separable Hilbert space  and  a measurable space. 

Definition 2.1: A function is called measurable if  for each Borel subset  of . 

Definition 2.2: A function is called random operator if  is measurable for all 

 

Definition 2.3: A measurable function is called a random fixed point to the random 

operator if  for all  

Definition 2.4: A random operator is called continuous if for fixed  if   is 

continuous  

Definition 2.5: Two random operators are called compatible if  and are 

compatible for all  

Definition 2.6: Two random operators are called weakly compatible if 

 for some measurable mapping compatible  

  For all  

3. MAIN RESULTS 

Theorem 3.1: Let  be a non-empty closed subset of a Separable Hilbert space . Let  and  be four 

continuous random operators defined on  such that for satisfy the 

following Conditions 

  

Where   

(2) The pair  and  are weakly compatible. 

Then  and  have unique common random fixed point in  

Proof: Let  be an arbitrary measurable mapping for all . 

We construct a sequence of mappings {  

Suppose that { {  are two sequences such that 
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= ,  

= .  

Firstly we show that {  is a Cauchy sequence.  

  If    and 

 

Then = . 

Therefore  is a common random fixed point of   and  

Now let the sequence {  and {  have no two consecutive terms equal at the same order. 

For all  and    

=  

 

 

 

 

 

 

 

 

 

Where  

So in general for all we have, 

  

Taking  we get  

Thus for all , {  is a Cauchy sequence.  

Hence {  is convergent in Separable Hilbert space. 

Suppose that  as  for  

Since  is closed and  is a function from  to  

Now we shall show that  is a common random fixed point of   and  



ISSN 2347-1921                                                           

2885 | P a g e                                                       J a n u a r y  1 1 ,  2 0 1 5  

For    

 

 

 

 

      

 

 

Letting we have because are subsequence of  

 

 

 

Since  and  are weakly compatible. 

Therefore  

 

 

 

 For all  since  

Similarly we can prove that for all  
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Himmelberg [9] had proved if  is a continuous random operator on closed subset then for any 

measurable function  the function  is also measurable function.  

Thus  is a sequence of measurable function. And hence  is also a measurable function. 

This implies that  is a common random fixed point of and  

Uniqueness 

 Suppose that be the another common random fixed point of and  

Therefore for all , 

                                                                 

                                                               ,  

Now  

   

 

 

 

 

 

 

 Since   . 

 

Hence  and  have a common unique random fixed point in  

Example 

Suppose that  define as  and . 

Let  and  are two sequence such that  and  

Now since  and  

  And  

Then clearly ) and  are weakly compatible. 

Now   
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Hence theorem is verified with condition (1) and (2). 
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