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Abstract — In this chapter, We prove the existence of
a common random fixed point of two asymptotically
nonexpansive random operators through strong and
weak convergences of an iterative process. The
necessary and sufficient condition for the convergence
of sequence of measurable functions to a random
fixed point of asymptotically quasi-nonexpansive
random operators in uniformly convex Banach spaces
is also established. Our random iteration scheme
includes Ishikawa type and Mann type random
iterations as special cases. The results obtained in this
chapter represent an extension as well as refinement
of previous known results. A new random iterative
scheme for approximating random common fixed
points of two random asymptotically nonexpansive
random operators are defined and we have proved
weak and strong convergence theorems in a uniformly
convex Banach space.
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1. INTRODUCTION

The study of random fixed points has been an active area
of contemporary research in mathematics. Some of the
works in this field are noted in [2, 19, 4, 5, 44]. In
particular, random iteration schemes leading to random
fixed points were introduced in [19]. After that, random
iterations for getting solutions of random operator
equations and fixed points of random operators have
been discussed, as, for example, in [4, 5]. The aim of this
paper is to define an iteration scheme for two random
operators on a nonempty closed convex subset of a
separable Hilbert space and consider its convergence to a
common random fixed point of two random operators.
The two random operators satisfy some contractive
inequality. Contractive mappings have often been
subjects of fixed point studies. For a review of the subject
matter, we refer to [43].

Random nonlinear analysis is an important
mathematical discipline which is mainly concerned with
the study of random nonlinear operators and their
properties and is needed for the study of various classes
of random equations. The study of random fixed point

theory was initiated by the Prague school of probabilists
in the 1950s [45, 46, 8]. Common random fixed point
theorems are stochastic generalization of classical
common fixed point theorems. The machinery of random
fixed point theory provides a  convenient way of
modeling many problems arising from economic theory,
see for example [9] and references mentioned therein.
Random methods have revolutionized the financial
markets. The survey article by Bharucha-Reid [22, 11]
attracted the attention of several mathematicians and
gave wings to this theory. Itoh [12] extended Spaceks
and Hanss theorem to multi-valued contraction
mappings. Now this theory has become the full edged
research area and various ideas associated with random
fixed point theory are used to obtain the solution of
nonlinear random system (see [20, 21, 22]).
Papageorgiou [13, 14], Beg [15, 16] studied common
random fixed points and random coincidence points of a
pair of compatible random operators and proved fixed
point theorems for contractive random operators in Polish
spaces. Recently, Beg and Shahzad [18], Choudhury
[19], and Badshah and Sayyed [17] used different
iteration processes to obtain common random fixed
points. The aim of this paper is to find common random
fixed points of two asymptotically nonexpansive random
operators through strong as well as weak convergences of
sequence of measurable functions in the setup of
uniformly convex Banach spaces. We construct different
random iterative algorithms for asymptotically quasi-
nonexpansive random operators on an arbitrary Banach
space and establish their convergence to random fixed
point of the operators mentioned afore. This class of
asymptotically nonexpansive mappings was to introduced
by Goebel and Kirk [31] in 1972. They proved that, if K
is a nonempty bounded closed convex subset of a
uniformly convex Banach space E, then every
asymptotically nonexpansive self-mapping T of K has a
fixed point. The fixed point iteration process for
asymptotically nonexpansive mapping in Banach spaces
including Mann and Ishikawa iterations processes have
been studied extensively by many authors; see ([25]-

[42]).
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2. PRELIMINARIES

Following are the definitions and lemma used to prove
the results in the next section.

Definition 1.1. Let K be a nonempty closed convex
subset of a uniformly convex separable Banach space E.

A mapping T:K—>Kis said to be random
asymptotically nonexpansive on K if there exists a

sequence  Kp, K,y >1withlimy _, , Ky =1, such
that

IT"@,%) -T" (0,9l < kn [Ix-YI

foreach @ € Q andeachn>1.1f K, >1, then T is

known as a random nonexpansive random operator.

Definition 1.1. A mapping T:K—K is uniformly k-
Lipschitzian if for some K > 1 is said to be random
asymptotically nonexpansive on K if there exists a

sequence  Kp, K,y >1withlimy _,  ky =1, such
that

1T (@,%) -TM @,y < klIx-y]l
and foreach e Q .

Definition 1.3 . Let E be a uniformly convex separable
Banach space, K be a nonempty closed convex subset of

E, and T:K—>K be a random asymptotically
nonexpansive random operator. Then | -T is said to be
demi-closed at O, if xp(w) — xconverges weakly and
Xn () - T(®, Xp (©)) — 0 converges strongly, then it is
implies that X € Kand T(®; X) = X.
Definition 1.4 [30] Suppose two  mappings
S, T:K— K, where K is a subset of a normed space
E, said to be satisfy condition (A) if there exists a
nondecreasing function F: [0, o) — [0, o0) with
F(0) =0, f(r) > 0 for all r €(0,0) such that either
[ x-Sx|| = f(d(x,F))or || x-Tx|| > _f(d(x,F))

for all xeK where
d(x, F) =inf{|| x-p|:peF=FS) N F(M}.
Several authors have been studied weak and strong
convergence problems of iterative sequence (with errors)
for asymptotically nonexpansive type mappings in a
Hilbert space
or a Banach space (see [25],[34], [35].[37]).

In 2007, Agrawal et al. [1] introduced the
following iteration process:

X1=XeK

xn41=0-an)T"xp +onTyy (1.1)

Yn =@—Bn)Xn +BnT"Xn, n e N,

where {oin} and {Bp} are in (0,1). They showed that

this process converges at a rate same as that Picard
iteration and faster than Mann for contractions.
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The above process deals with one mapping only. The
case of two mappings in iterative processes has also
remained under study since Das and Debtat [26] gave and
studied a two mappings process. Also see, for example
[33] and [39]. The problem of approximating common
fixed points of finitely many mapping plays an important
role in applied mathematics especially in the theory of
evaluation equation and the minimization problems. See
([27], [28],[29], [40]) for example.

In 2001, Khan and Takahashi [33] approximated
the fixed points of two asymptotically nonexpansive
mappings S, T:K — K through the sequence {Xp}
given by

x1=xeK

xn+1=0-on)xp +anSyn (1.2)

Yn=0-Bn)Xn +BnT"Xn, n e N,

where {an} and {B,} arein (0,1).

Recently, Khan et al. [32] modi_ed the iteration
process (1.2) to the case of two mappings
as follows:

X1=xXeK

xn41=0-an)T"xp +ansyp (1.3)

Yn =@—Bn)Xn +BnT"Xn, n e N,

where {oin } and {B,} arein (0,1).
In this paper, we introduced a new implicit
random iteration scheme as below:

Definition 1.5 Let S, T: QX K—X be two random
operators, where K is a nonempty convex subset of a real
uniformly convex separable Banach space X. The
random iteration scheme is defined as
follows:
Ent1(0)=antn (@) +BnT" (@.&n (@) +7nS" (@:nn (@)
0 (@) =ongn (@) +BnS" (@80 (@) +1nT" @En (@), n N,
1.4)

, where {an}, {Bn} {rn}.
{ocln}, {Bn} and{y'n}are sequence in [0, 1] and

on +Bn+vn = on +Bn+7vn =1, for fixed points
of random asymptotically nonexpansive random operator
T in uniformly convex separable Banach space.

for each ® e Q

Observe that in (1.4) if we set T = I, then the scheme will
reduce to:
Definition 1.6 Let S, T: QX K—>X be two random

operators, where K is a nonempty convex subset of a real
uniformly convex separable Banach space X. Then
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En+1(©)=A-7n)én (@) +yn)S" (@,1nn (@)
M (@) =A—Bn) En (@) +BnS" (@.n (@), N N,

for each @ € Q , where {y,}, {Bn} are sequence in
[0, 1].
Similarly, in (1.5) if we set S = T,y =a, and

(1.5)

B, =0, then the scheme will reduce to the Mann type
random iteration scheme given by:
Definition 1.7 Let S, T: QX K— X be two random

operators, where K is a nonempty convex subset of a real
uniformly convex separable Banach space X. Then
Mann iteration process is defined by

Ent1(@)=-0n)n (@) +onT" (&0 @), n N,
(1.6)

for each @ € Q , where {yn}, {Bln} are sequence in [0,

1].

Remark 1.1 Let F be a closed and convex subset of a
separable Banach space X and the sequence of functions

{&n}defined as in Definition 1.5 is point-wise
convergent, that is, & (o) > q =&(w) , for each ® e Q
. Then closedness of F implies that is a mapping from to
F. Since F is a subset of a separable Banach space X, so
if T is a continuous random operator, then by ([24],
Lemma 8.2.3), the map o->T" (o,&(w)) is a measurable

function for any measurable function f from to F. Hence
f g is a sequence of measurable functions and

®:Q—>Fbeing a limit of a sequence of measurable
functions is also measurable.

Lemma 1.1 ([41], Lemma 1) : Let {a,},{bn} and
{0} be sequence of nonnegative real numbers

satisfying the inequality
an+1 < (1+8p)an +bp.

0 o0
If >0p <wand >0dp <o, then lim ap exists. In
n=1 n=1 n—co

particular, if {an}has a subsequence converging to 0,

then lim ap =0.
n—co

Lemma 1.2 [37]] Suppose that E be a uniformly convex

Banach space and 0<p<ty<q<1l forallneN. Let

{xn}and {y, } be two sequences of E such that
limsup || Xp [I€ 1, limsup |[yp lI€ ¥

n— o n— o
and lim |tyXp +(1-th)yn =1 hold for
n— o

some r > 0. Then
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lim
n— oo
Lemma 1.3 [23] Let F be a nonempty, closed, bounded,
and convex subset of a uniformly convex separable
Banach space X satisfying the Opial condition. Let T be
an asymptotically nonexpansive mapping of F into itself.
Then I - T is demiclosed with respect to O.

IXn -yn I=0.

Let (©,X) be a measurable space (X -sigmaalgebra)

and let F be a nonempty subset of a Banach space X. We
will denote by K(X) the family of all compact subsets of
X with Hausdorff metric H induced by the metric of X. A

mapping &:Q — Xis measurable if§ e(U)Z, for
each open subset U of X. The mapping
T:Q x X — Xis arandom map if and only if for each
fixed X € X, the mapping T(, X):Q—>X s
measurable and it is continuous if for eachw eQ, the
mapping T(w,.): X —Xis continuous. A measurable
mapping &:Q— X is a random fixed point of a
random map T:Q XX—>Xif and only
if T(®, &(w)) =&(w), for each e Q. We denote the
set of random fixed points of a random map T by F(T).
Let B(Xg, r)denote the spherical ball centered at x0
with radius r, defined as the set{xe X:||xpn -Xg |[< r}.

We denote the n th iterate

T(o, T(®, T(®,....T(®, X)...))) of T byT,(®,X). The
letter | denotes the
random  mapping
(o, x)=xandTO =1
Let us now gather some pre-requisites. Let
X={xeE:||x]||=1}and E” be the dual of E. The space
E has:
(i)
lim
n—o
(ii) Frechet differentiable norm (see e.g. [38]) for each x

in S, the above limit exists and is attained uniformly for y
in S and in this case, it is also well-known that’s

<h,J(x)>+%||x||2 s%”x +h12<(h,3(x))

| ;X X— X defined by

Gateaux differentiable if

||X+tYI|-I|X||
t

norm

, exists for each X, y €S.

1
+2 I +o(in )
for all X, h € E, where J is the Frechet derivative of the
1
function§||.||2, XeE,<.,.> is the dual pairing
between E and E*, and b is an increasing function

defined on [0, o0) such that lim b(t) =0

t—0
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(iii) Opial's condition [36] if for any sequence {X,}in E,

Xn Lak>ximplies that

lim sup| xpn — X ||<limsup| xp - Y| for all
n— o n— o

yeEwithy#X.

3. MAIN RESULTS

In this section, we have proved common random
fixed point of two asymptotically nonexpansive random
operators. This purpose, we construct a sequence of
measurable functions and consider its strong as well as
weak convergence to a common random fixed point of
random operators mentioned afore in the framework of
uniformly convex Banach spaces.

Theorem 3.1 : Let X be a real uniformly convex
separable Banach space, K a nonempty closed convex
subset of X. Suppose that S, T: Qx K — Kiis a non-self
asymptotically nonexpansive random mapping with a
measurable  mapping  sequence  kp:Q—[l.+x),

g(kn(m)—1)<oo, K (0) —>1las n—>oofor each
n=1

weQ . Assume that F(T) #d¢and the sequence
{&} defined by (1.4),
then lim ||E,n(m)—§*(w)||exists for each @€ Q) and
n—a
*
any & eF(T).

Proof :Let g* € F(T) for each @€ Q) and From (1.4),
we conclude that

ISS
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IEn+1(@) ~E (@)l
=llanén @) +BnT" (0,&n (@)
+7pS" (@10 () ~&” (@)
= l(tn&n(©) & @) +BEnT" (@.En @) - (©))
+(rnS" (@ ()& )l
< ap €0 (©) & (@) I +Bnkn En (@) ~& @]
+7nkn lInn (©) -&" (@)
< ap 1En(©) & (@) I +Bnkn €0 (@) ~E @]
+Ynknlen 160 (©) & @)
B lIS" (0.8n (@) -E @)
Sy 1T @80 @) & @]
< ap 1En(©) & (@) | +Bnkn 1€ (©) & @]
+Ynknatn €0 (@) ~& (@)
+ynkaBn [1€n (©) ~&" (@) [ +7nkavn [1En (@) ~&" (@)
< (ap +Bnkn +ynkn(xln +ynk%B|n
+7nk&7n) &0 (©) & @)
< @+{L—op +vnkn@-on)}kn ~Dl1En (@) ~& (@)]

ee}
Since and Y (kp (@) —1) <0 asn —> oo, consequently,
n=1
the condition of Theorem 3.1 follows from Lemma 1.1.
This completes the proof.

Theorem 3.2 Let E be a uniformly convex separable
Banach space and K be a nonemptyclosed convex subset

of E. Let S, T: QXK—>Kbe two random
asymptotically non-expansive random operators of K

with ;(kn(m)—l)mo satisfying the iteration process
n=1
(14). Le {on}{Bn}tdrn}. {on} {Bn}andfyn}are

sequence in [0, 1] such that

an +Bn+vn =on+Pn+vn =1.
If F(T)#=¢,kpn(w) >1as N —> o0, then

lim [|En (@) - T(0,&n (w)) |l
n—o

= lim [|&n(0)-S(®,Eq(w)]=0.
n—oo

Proof : Letg* e F(T).
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Since  lim ||§n(m)-§*(<n)|| exists as proved in
n—oo
Theorem3.1. Suppose lim ||<§n(w)—§*(w)|| = C
n—o0

where ¢ > Qis a real number. Assume that ¢ > 0. Now,

Inn (@) —&* ()|l

=llotnEn (©)+BnS" (@.&n (@)
7T (0,80 (@) - (@)

=an [1En (@) ~& @)[+Bn 15" (@.&n (@) -& @)
1 ITN (0,60 (@) =& ()]

<o [[€n (@)~ (@) 1+Bnkn 150 (©)~E @]
+ynkn [1€n (@) ~&" (@)

<(otn +Bnkn +nkn) [1En (@) & @]

<[+ap(kp D @) - ()]

Taking limsup on both sides of the above inequality, we
get

lim sup | np (0) -£*(w)[[<c.
n—o

Also
1T (0,80 (©) 2" (@) lI<kn 1€n (@) =& (@)

foralln=1,2, ..., s0

1T (0,80 (@) -E (@) [I< ¢

Next, we consider

* *
115" (0,10 (@)~ & (@) [I<kn [[Mn (©) -& ()|
Taking limsup on both sides of the above inequality and
using (3.1), we have

*
1S" (@, nn (@) -& (@)]I<c
Furthermore,

c= lm [[Ens1(0)-& ()]
n— o

(3.1)

(3.2)

= lim ap [|&n (@) -£€ (@]
Nn— oo

B I T (@,8n @) =€ (@) ]
7 118" (@ mp @) =€ (@) |
—@=n) T (@,En (@) - (@) ]|

v 18" (0,10 (@) =& (@)
by Lemma 1.2, we get
lim | T" (@80 (@)-S" (@,nn (@) IF0 (3.3)
n—o
Now,
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I&n+1(@) & (@)

=llanén (@) +BnT" (0,&n (o))
+1nS" @ Mp (@) -& @)

< @=yn)T" (0,80 ()
+1nS" @ Mn (@) -& (©)]

<IT"(@,&n (@) - @

+7n 1T (©,8n (@) =S" (@,nn @) I
which yields that
¢ <lim inf ||Tn(o),§n(co))—§*(m) [
n—oo
So that from (3.2) gives
lim [ T" (,8n (@) -&" (o) [=c.
n—oo
In turn,

IT" (.80 (@) - ()]

<[IT" (&0 (@) -S" (@.nn @)
18" @.1n @) - ()|

<IT" (@80 (@) -S" (@.nn @)

+Kp [[nn (@) =& (o)l
which implies that

. . *
c <liminf || np(@)-§ (0)]|. (3.4)
n—o
By (3.1) and (3.4), we have
) *
lim [[np(0)-& (o) l=c.
n—ow
Again, we get

c= lim nn()-& ()]
n—>w

= lim L-yn)llEn (@) =€ (@)]]
n—>oo
1T (@60 @) - (@)
gives by Lemma 1.2 that
lim | T" (0,&n (@) ~&n (@) [ 0.
n—-ow
Notice that

M (@) ~&n @) =70 I T" (@.&n (@) ~En @) .
Hence by (3.6)

lim [[nn(®) —&n (@) [[=0
n—o

Now

(3.5)

(3.6)

(3.7)
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1&n+1(0) ~En @)l
=llanén (©) +BnT" (0,&n (@)

+7nS" (@,mn () = &n (@) |
<@-an)IT"(©.En (@) -&n ()]

+7n 1T (0,80 (©)) =S (@ nn ()]

This gives

im [[En+1(0) —En (@) [I=0.
n— o0

so that

IEn+1(@) —nn (@) | <[En+1(®) —En (@) |
+[€n (@) —np(0)[[>0asn —0

(3.8)

This gives

lim [|€n+1(0)—mn(0)]=0. (3.9)
n—0

Moreover, from
1€n+1(@) —S" (@, 1n (@)=l &n+1(0) - En (@)
+11&n @) =T (0,&n (@)l

+HIT™(©,8n (@) -S" (0,17 (@) |

which is gives that
lim | €n4+1(0)—S" (0,nn (©))=0.
n—o0
Using (3.3), (3.6) and (3.7) we obtained

&0 (@) -S" (@&n (@)
<[[&n (@) -T"Ep ()]
+1T" (.8 (@) -S" (@nn ()]
+118" (@, nn (@) 8" (0.&n ()]
<[[&n (@) - T (@)

+HIT™ (©,80 (@) = S" (@, 1p (@) |
+kp Imn (@) =&n (@)]]
gives that

lim [|&p (©)=S" (@& (@)]=0,
N—>o0

and
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1&n-1(0) - S(@,&nr1(@)l
<len+1(©) -S" Lo Ent1 (@)

+11S" (0,60 11(0))1S(0,En+1 @)
<len+1(©) -S" Lo Ent1 (@)

+k" 18" (@.&n4+1(0) - Ens1(@)
<l|€n41(0)-S" (0, En 11 ()]

+k"[1S" (@.&n4+1(0)-S" (0. 1n ()]

+118" (@10 (©)) = En+1(@) [
<Nén+1(@) -S" @, Ensa @)l

+kE 11En+1(0) ~nn (@)l

+k"1S" (@m0 (@) - Ens1(@) ]
this implies that

lim [ En+1(0) —S(0,En4+1(0)) 0.
n— o0

Now
IEn+1(@) = T(@,En+1(@)l

<en41©) - T (0,801 ()]
AT (0,80 +1@) - T" (0,80 () I
AT (0,80 @) -T(@,n41(0) ]

<IEn41©) -T" (0, E0 11 ()]
+kn 1En+1(@)—En ()]

+kn 1T (@,&n (@) - Ens1(@) ]

~1en11(©) - T (0,En11)
+kn 1En+1(0)—En ()]
+kpan T (@80 (@) -S" (0,17 (@)

which is yields

lim [[En+1(0) - T(0,En+1(0))[[=0.
n— oo

This completes the proof.

Theorem 3.3 Let E be a uniformly convex Banach space
satisfying Opial condition and K; T; S and {&, (@)} be
taken as Theorem 3.2. IFF(S) NF(T) # ¢ ; I-T and I-S

are demiclosded at zero, then {&,(®)} converges
weakly to a common fixed point of Sand T.

Proof :Let F(S)NF(T)#¢. Then as proved in
Theorem 3.1. Let &:Q—Fbe the common random

fixed point of Sand T. Let ¢ and ¢ be two functions
from Q to F and let {€j(w)} and {@ ()} be two

subsequences of{€,, ()} such that {&j(w)} and

Copyright © 2015 CTTS.IN, All right reserved

575



dge
o‘q\e g

‘:-‘,hari,,\9

Current Trends in
Technology & Sciences

{€j(@)} converge weakly to ¢(w) and @(w), for each

weQ asm,k—>o0. As proved in Theorem 3.1,

Iim || &n+1(0)-&(w) || exists, for each ©eQ and S
n—w

and T are asymptotically nonexpansive, |-S(w)and
| - T(®) are demiclosed with respect to 0, by Lemma
1.3, it follows that S(o,¢(0))=d(o) and

S(o, §(»)) = ¢(w) . Now measurability of ¢(w) follows
from the fact that S and T are completely continuous
random operators and from Remark 1.1. Thus ¢(o) is a

common random fixed point of S and T. Similarly, it can
be shown that . is also a common random fixed point of
random operators T and S. Now we prove that

d(w) = p(w) , for every e Q) . If not so, then for some
0eQ, ¢(w) # o(o) . Now by Opialfs condition

lim [[En (@) (@) [[< Im [En; (@) = d(w) |l

n—o nj—>x
< lim [[€n; (@) - (@)l
nj —oo
= lim ||&p(0) - o(w)]
Nn—o0
= lim ||§nj(w)—cp(w)ll
nj—o
< lim ||§nj(m)—¢(<o)||
nj—o
= lim [|&n (0) - (o).
n—o

This is a contradiction so ¢(®)=@(®). Hence

{&, ()} converges weakly to a common fixed point of
SandT.

Theorem 3.4 Suppose X be a uniformly convex separable
Banach space and K, S, T, {&,(®)} be same as in

Theorem 3.1. If Fy #¢and S, T satisfy the Condition
(A’), then
1. Fy isaclosed set.

2. {&,(®)}g converges to a common random fixed
pointof Sand T.

Proof. Step 1. Let {&n(w)}cF be such that
{&h (0)}— p(w) asn — oo, for each Q. Since
{& ()} is a measurable sequence, the limit x of

{&,(®)} is measurable, too. In addition
I T(o, p(@)) = p(@) ||<[| T(w, p(w)) — T(o,En (gwW))
+&n (@) —p(o) |l
<2||&n (@) —p(o) |-
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This implies that T(w, p(w)) =p(e»), for each @eQ
therefore, p (0) eF(T) . Similarly, have
p (0) e K(S) . Thus, p(w)is a common random fixed

point of S and T. Hence F1 is a closed set.
Step : 2. For any gqePFy , by Theorem 3.1, for

eachweQ lim |[&n(w)—-&(w) ||exists. Let it be ¢ for
n—oo

some ¢ >0, by Theorem 3.2,

im ||&n (@) - T(®,&n (@)

we

n—w
= lim [|&n (0) -=S(0,&n (0))=0"
n—o
for each 0eQ. Moreover,

[1En+1(©) —a(®) [ &n (0) —q(e) || that
inf || £p41(0) —q(o) (< inf || £n (o) —g(w) ||
qeq aqeh

That implies that

0<d(En+1(®),F) <d(En().F).

Thus lim d(§(w),F) exists, for each weQ. Since S, T
n—o

satisfy Condition (A’), we have

%(II En (@), T(@,&(®)) [| +]En (©),S(0,E(@)) > d(E(w), Fr)

lim f(d(g(w),li'l))so. Because f is a

we have
n—o0
increasing function with f(0) = 0, so that

lim f(d((w),R))=0, foreachme Q. Forany €>0
n—ow

and any given 0ell, since

lim f(d(¢(o),F)) =0, there exists natural number
n—»o0

N1 such that when n=nq, d(g(a)),Fl)<§.Thus, there
exists p(m)eFsuch that for above € and @ there
exists positive integer Ni1>nq, ||E_,n(co)—p(a))||<§.

Now for arbitraryn, m e Nl, consider

1€n (@) =Em (@) I En (@) - p(@) | +][Em (@) —p(w) |l
<Sifog '
2 2
It implies that {&,, (®)} is a Cauchy sequence in K. Let
En(@)=p(o). Since {En(w)} is a sequence of
measurable mappings, so p, the limit of the sequence of
measurable mapping {&n ()} , is measurable, too. In
addition, it follows from Lemma 1.3 and Theorem 3.2
that T(w,p(w))=p(®)=S(®,p(w)). Therefore, p is a
common random fixed point of S and T. Thus, by

Theorem 3.1, lim ||[&n(0)-p(o)|=0, for
n—oo
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each @ e (2. This implies that {&, (w)}converges to the

common random fixed point p of S and T. The proof is
completed.

Theorem 3.5 Let X be a uniformly convex separable
Banach space and K, S, T, {&,(®)} be same as in
Theorem 3.1. If Fy #¢, one of S and T is completely
continuous random operator, then {&, ()} converges to
a common random fixed point of Sand T.

Proof. For any p(w)ef, by Theorem 3.1, for

eachmeQ lim || &p (o) -&(w)]||exists. By the
n—o

condition of Theorem 3.5, we may assume that T is
completely continuous random  operator.  Since,

{&,(®)}is a bounded sequence and X is uniformly

convex separable Banach space, there exists convergent
subsequence {ank (@)} of {En(w)} such that

{T(m,énk (w))}is  convergent, for eachweQ.
Suppose{énk ()} > &(w) for eachmeQ), then
T(®, &(w)) =&(w) for eachweQ. The mapping
&:Q — K being a point-wise limit of the measurable

mappings {&, (®)}is measurable, by the continuity of
T. That is £(w) € F(T) . Since || (§n (@), S(@,&n (@)) [I=0

and Eny (©) > E(0)
S(o, E(®)) = E(w) for eachwe Q. So &(w) eF(S).
Hence &(w)eR. Since lim || &, (o) —&() ||

as K—>oo, we obtain

exists and lim [[&p (0)—E&(w) =0, for eachme Q.
n—o

Therefore,

lim [[&n (0) -&(0) [0,

n—oo
for each ® € Q2. The proof is completed.

Corollary 3.1 . Let K be a nonempty closed convex
subset of a uniformly convex separable Banach space E.
Suppose T be a random asymptotically nonexpansive
random operator of K. Let {&;,(w)}be defined by the

iteration (1.5), where {yn}and {B'n} in [0, 1] for all
ne N, then {&n(w)}converges strongly to a fixed
point of T.

Proof. Suppose S =T in the above theorem.

Corollary 3.2 . Let K be a nonempty closed convex
subset of a uniformly convex separable Banach space E.
Suppose T be a random asymptotically nonexpansive
random operator of K. Let {&n ()} be defined by the

iteration (1.6), where {yn}and {B'n} in [0, 1] for all

Current Trends in Technology and Science
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neN, then {£€(0)} converges strongly to a fixed

point of T.
Proof. Suppose T=I in the above theorem.

Corollary 3.3. Suppose E be a separable Banach space
satisfying Opial condition and let K and T be taken as in

(3.2). Let F(T)#¢. Now if the mapping I -T is

demiclosed at zero, then {&,(w)} defined by (1.1)
converges weakly to a fixed point of T.

Corollary 3.4 . Let E be a uniformly convex separable
Banach space which has a Frechet di_erentiable norm
and let K and T be taken as theorem 3.2. Let F(T)#¢

taken {&; (w)}defined by (1.6) converges weakly to a
fixed point of T.

Corollary 3.5 . Let E be a uniformly convex separable
Banach space satisfying Opial condition and let Kand T
be taken as in Theorem 3.2. Let F(T)=¢ . If the mapping

I-T is demiclosed at zero, then {&, (o)} defined by (1.6)
converges weakly to a fixed point of T.
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