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Abstract: A general fixed point theorem, that incorporates several known random fixed point theorems, involving continuous random operators,
is proved.
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1.INTRODUCTION
Random fixed point theorems are of fundamental importance in
probabilistic functional analysis. They are stochastic generalization
of classical fixed point theorems and are required for the theory of
random equations. In a separable metric space random fixed point
theorems for contractive mapping were proved by Spacek [1], Hans
[2, 3], Mukherjee [4]. Itoh [5, 6] extended several fixed point
theorems, i.e., for contraction, nonexpensive, mappings to the
random case. Thereafter, various stochastic aspects of Schauder’s
fixed point theorem have been studied by Sehgal and Singh [7] and
Lin [8]. Afterwards Beg and Shahzad [9], Badshah and Sayyad [10]
studied the structure of common random fixed points and random
coincidence points of a pair of compatible random operators and
proved the random fixed points theorems for contraction random
operators in polish spaces.

2. PRELIMINARIES
Let (X, d) be a Polish space; that is a separable, complete metric
space and ),( a be a measurable space. Let 2X be a family of all

subsets of X and CB(X) denote the family of all non empty closed
bounded subsets of X. A mapping ,2: XT  is called

measurable, if for any   open   subset C of
X, aCTCT  })(:{)(1 .A mapping ,: X
is said to be measurable selector of a measurable mapping

,2: XT  if  is measurable and for any , ).()(  T A

mapping XXf : is called a random operator if for any ,Xx

),(. Xf is measurable. A mapping ),(: XCBXT  is called

random multivalued operator if for every ,Xx ),(. XT is

measurable. A measurable mapping ,: X is called the

random fixed point of a random multivalued operator

)(: XCBXT  ( ),: XXf  if for every ,

))(,()(  T )).())(,(( f Let )(: XCBXT 

be a random operator and  n a sequence of measurable mappings

Xn  : . The sequence is said to be asymptotically T-regular, if

  .0))(,(),(  nn Td

3. THEOREM
Let X be a Polish space. Let  XCBXST :, be two

continuous random multivalued operators. If there exist measurable
mappings  1,0:,,  such that

(1)            ,,,,,,,,,min yTydxSxdyTxSH 
           xSydyTxdyTyd ,,,,,min,, 
            yTydyxdxSxd ,,,,, 

for each Xyx , , where  ,, are real numbers such that

    10  and there exists a

measurable sequence  n which is asymptotically

regular with respect to S and T ,then there exists a common random
fixed point of S and T. (H is Hausdorff metric on induced by
metric d )

3.1 Proof. Let X :0
bne an arbitrary measurable mapping and

choose a measurable mapping X :1
such that

     01 ,S for each  . Then for each 
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It further implies [lemma 2.3 of Beg (1993a)], that there exists a
measurable mapping X :2

such that for any

 ,      12 ,T and for   1nx and   ny by

condition (1),  we have
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Since       0,, 1  nn Sd ,

     1, nn S .

We have
                 111 ,,,,min nnnnnn ddd

                     111 ,,, nnnnnn ddd

and it follows that

                 111 ,,,,min nnnnnn ddd

                11 ,, nnnn dd
Since

           11 ,, nnnn dd
                11 ,, nnnn dd

is not possible (as     10  ).

We have
     1, nnd

                11 ,, nnnn dd
Or

                111 ,,, nnnnnn dkdd

where
    10,  kk

Similarly proceeding in the same way, by induction we produce a
sequence of measurable mapping Xn  : such that   for 0n

and any 
   )(,)(,)(,)( 1222212   nnnn TS

and
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Further, for m > n,
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which tends to zero as n . It follows that  )(n
is a Cauchy

sequence and there exists a measurable mapping X: such that

)()( n
for each  . It implies that )()(12  n

and

)()(22  n
. Thus, we have for any  ,

     ))(,(),()(),())(,(),( 2222   SddSd nn

 )(),( 22  nd
)))(,()),(,(( 12   STH n ,

Or,
 ))(,(),(  Sd
            12,))(,(),( ndSd

       1212 ,, nn Td ,

which tends to zero.
So,

 12  n
is asymptotically T-regular.

Letting n we have

  0))(,(),(  Sd .

Hence,

))(,()(  S for  .

Similarly, for
 ))(,(),(  Td

             ,,,, 212 TSHd nn

  0))(,(),(  Td .

Hence,

))(,()(  T for each  .

3.2 Corollary. Let X be a Polish space. Let  XCBXT : be a

continuous random multivalued operator. If there exist measurable
mappings  1,0:,,  such that

              yTydyTydxTxdyTxTH ,,,,,,,,,,,min 
        xTydyTxd ,,,,,min 

            yTydyxdxTxd ,,,,,  ,

for each Xyx , and  where  ,, are real numbers such

that     10  then there exists a sequence  n of

measurable mappings Xn  : which asymptotically T-regular

and converges to a random fixed point of T.
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