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I.  INTRODUCTION 

 

The study of the random fixed point theorems in abstract spaces is initiated by Spacek [1] and Hans [2] and are the 

stochastic generalizations of the classical fixed point theorems in separable Banach spaces.The research along this line 

gained momentum after the publication of the paper by Bharucha-Reid [3] and since then several random fixed point 

theorems have been proved in the literature.. Random operator theory is needed for the study of various classes of 

random equations. Now this theory has become the full fledged research area and various ideas associated with random 

fixed point theory are used to obtain the solution of non linear random system [4 ,5].The study of the random fixed 

point theory has attracted much attention in recent years[6,7,8]. These results extend the corresponding result in [9]. 

In this paper we construct a sequence of measurable functions and consider its convergence to the common unique 

random fixed point of four continuous random operators defined on a non-empty closed subset of a separable Hilbert 

space. For the purpose of obtaining the random fixed point of the four continuous random operator, we have used a 

rational inequality and the parallelogram law.  
 

 II.   PRELIMINARIES 

Throughout this paper ),(   denotes a measurable space consisting of a set  and sigma algebra  of subsets of

 .H stands for a separable Hilbert space, and C is a non-empty closed subset of H. 

Definition 2.1: A function Cf : is said to be measurable if   )(1
CBf  for every Borel subset B  of 

H   
Definition 2.2 : A function CCF :  is said to be random operator if CxF :)(.,  is measurable for 

every .Cx  

Definition 2.3 : A measurable function Cg :  is said to be random fixed point of the random operator 

CCF :  if  )())(,( tgtgtF   for all .t  

Definition 2.4 : A random operator CCF :  is said to be continuous if for fixed CCtFt  :,.)(, is 

continuous. 
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Condition (A).Four  mappings ,,FE ,:,, CCSTS  where C is a non-empty closed subset of a Hilbert space 

H ,is satisfy condition (A) if  
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for each Cyx , , with TySx  and .0
22  TyExTySx   87654321 ,,,,,,,   being positive 

real number and 
 

             …(3) 

 

III.   MAIN THEOREM  

 Let C  be a non-empty closed subset of a separable Hilbert space H .Let TSFE ,,,  be four continuous random 

operators defined on C such that for CCtStTtFtEt  :,.)(,.),(,.),(,.),(, satisfy condition (A).Then 

TFE ,, and S  have a common unique random fixed point in C . 

Proof: Let the function Cg :0 be arbitrary measurable function. By (1),there exists a function Cg :1

such that ))(,())(,( 01 tgtEtgtT  for t and for this function ,:1 Cg  we can choose another function 

Cg :2  such that ))(,())(,( 21 tgtStgtF  for t ,and so on. Inductively, we can define a sequence of 

functions for t , )(tyn  such that 

))(,())(,()( 2122 tgtEtgtTty nnn         and    ))(,())(,()( 122212 tgtFtgtSty nnn  
                          …(4) 

 for t  and           n = 0,1,2,3…     
From condition (A),  
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Replacing  2n by n 

)()( 1 tyty nn     )()(1 tytyk nn   
On further reducing 

)()( 1 tyty nn     )()( 10 tytyk
n 

 
for all .t                                                                                        …(5) 

Now we shall prove for   .t ,  )(tyn  
 is a Cauchy sequence. For this for every positive integer  p  we have ,   

.t . 
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   )()( tyty pnn   0  as n   for .t                                          …(6) 

From eq (6) ,it follows that for t , )(tyn  is a cauchy sequence and hence is convergent in closed subset C of 

Hilbert space .H          

For t ,  let  )(tyn  )(ty as n .                                                                                                 …(7) 

Since C is closed, g is a function from C  to  C .and consequently the subsequences  ))(,( 2 tgtE n , ))(,( 12 tgtF n , ))(,( 12 tgtT n and  ))(,( 22 tgtS n  of   )(tyn  
for t also converges to the  )(ty and continuity of  

STFE ,,,  gives 
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 for t ,from (1)                                                                 …(8) 
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IV.   EXISTENCE OF RANDOM FIXED POINT 

Consider for  .t  
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From eq (8) and (9) 
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In an exactly similar way we can prove for all t .
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                                          …(11) 

Again ,if CCA : is a continuous random operator on a non-empty subset C of a seperable Hilbert space H, 

then for any measurable function Cf : ,the function ))(,()( tftAth  is also measurable [10]. 

It follows from the construction of  )(tyn (by(4)) and the above consideration that  )(tyn is a sequence of 

measurable functions.From (7),it follows that )(ty for t  is also a measurable function.This fact along with (10) 

and (11) shows that Cg :  is a common random fixed point of SFE ,, ,T . 

 

V.   UNIQUENESS  
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