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INTRODUCTION

Random fixed point theory is playing an increasing role in mathematics and applied sciences. At present, it received
considerable attention due to enormous application in many important areas such as nonlinear analysis, probability
theory and the study of random equations arising in various applied areas. Random fixed point theorems for random
contraction mappings on separable complete metric spaces were first proved by Spacek [Spajcek, 1955] and Hans
(Hans, 1961, Hans, 1957). The survey article by Bharucha-Reid [Bharucha-Reid, 1976] in 1976 attracted the attention of
several mathematician and gave wings to this theory. Itoh [Itoh, 1979] extended Spacek’s result and Hans’s theorem to
multivalued contraction mappings. In an attempt to construct iterations for finding fixed points of random operators
defined on linear spaces. This iteration and some other random iterations based on the same ideas have been applied
for finding solutions of random operators.

Definitions

Throughout this paper, let (Q, ¥) be a measurable space and X an arbitrary metric space. We denote by 2%, and B(X) the

family of all nonempty subset of X, the duality space of X, the family of all nonempty subset of X . Throughout this

paper, let (Q,X) be a measurable space and X is a metric space with metric d. Let 2X denote a collection of all
nonempty subsets of X, B(X ) a collection of all nonempty closed subsets of X, and H the Hausdorff metric on B(X), i.e.,

H(A, B) = max{sup E(®)EA d(&(w), B), sup n(®),€B d(n(w), A)}, A,B € B(X).

*Corresponding author: Agrawal, N.K.,
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An element §(w) € X is said to be a fixed point of a multivalued map T : Q X X =X — 2X if () = T(o, §(@). A
multivalued map T: Q X X — B(X) is said to be a contraction if for a fived constant h € (0, 1) and for each ® € Q,

H(T (0, ¢ (0), T(o,1 (©))) = hd (€ (0), 1(0)).

Definition 2.1. A mapping & Q — Xis said to be measurable if for each B €

B(X), {o: &) €B} € X.

Definition 2.2. A mapping T: QXX — X is called a random operator if for each

o € Q, T(w,&(w)) = &(w) is measurable.

Definition 2.3. A multi-valued mapping T: Q — 2X is said to be measurable if

forany BEB (X), T !B) = {0 €Q:T(@)NB =¢} € =.

Definition 2.4. A mapping T: Q — 2Xis called a random multi-valued mapping

if for each ® € Q, T(., ®) : Q— 2X is measurable.

A mapping T of X into itself is called a contraction if there exists a positive real number o <1 with the property
d(Tx, Ty) < ad(x, y) 2.1

for all x,y € X. On the other hand Kanan [Kannan, 1969] proved that If T is self mapping of a complete metric space
X into itself satisfying:

d(Tx, Ty) =n[d(x, Tx) +d(y, Ty)]
for all x, y € X; where n € [0,1/2]. Then T has unique fixed point in X. Moreover, Fisher [Hans, 1957] proved the result with
d(Tx, Ty) = p[d(x, Tx) +d(y, Ty)] +dd(x, y)

for all x,y € X; where u,d € [0,1/2]. Then T has unique fixed pointin X. A similar conclusion was also obtained by
Chaterjee [Chatterjee, 1972] proved the result with

d(Tx, Ty) = p[d(x, Ty) +d(y, Tx)]
for all x,y € X; where p € [0,1/2]. Then T has unique fixed point in X.

RESULTS

Theorem 3.1. Let X be a complete metric space. Let T: QX X — CB(X) be a continuous random multivalued operator. If
there exist measurable mappings ao(®), f(®), y(®), d(®) in (0, 1) with a(w) + B(w) + y(0) + d(w) < 1 satisfying
following condition:

(z,T(w,z)) - d(y, T(w,y))
(z,y)
d(x,T(w,z)) -d(z,T(w,y)) +d(y, T(w,y)) - dy, T(w,z))
d(z, T(w,y)) +d(y, T(w, z)) ' (3.1)

H(T(w,2), T(w, ) < od(@,y) + B

=8

Foreach o € Q, for all distinctx,y € X. Then T has a fixed point.

Proof. Let xip+;Txn, then there exists xp+o € Txpe an arbitrary measurable mapping and choose a measurable
mapping &; : Q — X such that &y(w) € T(w, & (w)) for each @ € Q. In this way we define a sequence {&,(w)} for each o €
Q then from
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(3.1), we have

d(&n(w), Enn1(w)) = H(TE (), Ténsa (w))
, : 2(&n (W), T (w)) - d(&nt1(w), Téna (w))
5 ﬂd(gﬂ(‘d)lgﬂ—l-l(“‘r)) + -3 d(&n(w)-£n+1[w])
7d(‘£n(w)|T§n(w)) : (én({‘d) T&n-i—]. “*)) +d(£ﬂ.+l( ) T§u+l("“]} 'd(én-l—l(w)-Tfﬂ(w])
d(f‘ﬂ(w) Tfn+l u..i‘))+d £ﬂ+l( ) T&'n L'-'))
d(fn( ): Ent1(w)) - d(€ns1 (@), Enqa(w))
=Gl (] QEn(@), Ensa (@)
+ '51'1(“’)“511-|-31(r )) (&ﬂ w) gn+2(‘-"}) + d(‘fn-i—l ) ‘Sn+2(“‘)) {51r.+1 (w)=£n+l(w))
d(&n(w), Enta(w)) + d(En+1(w), &nt1(w))
< ad(§n(w), fnt1(w)) + Bd(€nt1(w), Enta(w)) +vd(§n(w), Enta1(w))
( (o' el d(frn( )€n+l( )) .Sd(gn—l-l(w)-fn+2(w))

(@+7),
S (1 } [‘gn( )£n+l{w)]|

which implies that

d(§n+1 (w)v §n+2(w)) S 'I‘('fn(w) 1 &n—l—l(w)).-

(3.2)

z — (oety)
where k = a5 < 1

Similarly, if £, 2(w) € Tép11(w) C B and &,43(w) € Té42(w) C A, using (?77),we
get

d(‘fu+2( r‘:n+§.(-¢' < ‘H(T'En+l ] Tﬁﬂ—i—?( ')}
<ﬂfd(£n+1( } £n+2f-ﬂ-’)) (§n+1(““) T€n+2( )J d(§11+2 "r“":' T‘fn+2{w})
d(€n+1(w), &nta(w))
d(g‘n-l—l [:w)' T£n+2(w)} i d(&n-i—lt.m)?Tgn-l-Z(w ) ¥ d(fn-i—Z( ) T&n-I—Z{"“)) i fﬂ+2(""‘1) Tfﬂ-i-l(f*‘))
d(&nt1(w), T§n+z( w)) + d(&ns2(w), Ténya1(w))
= o w A / (§ﬂ+1( ) ‘fn+2 d(‘fn+2[:-u) Ento m)}
=Bl G+ T )
d(ns1(w), Enya(w)) - d(ny1 (W), Enya(w)) + d(Ens2(w), Enya(w)) - d(€nsa(w), Ensa(w))
(£ﬂ+1(‘ﬂ} {:ﬂ-i--i( )) 4 d(£n+2('{‘“) é-n—k?( )}
& (£ﬂ+1( j ‘frz+2{w)) *ad(£n+?.( j ‘fu—i—i{w)) Td(‘fn+1[w)*£n+2(w))
(o + 7)d(&nt1(w), Enr2(w)) + Bd(Enpa(w), Enta(w))
D s (0), )
k {€ﬂ+l( ')+£11+2{w))-

L

Eal

VASNFAY

[/
p

o

3.3)

Now, from (3.2) and (3.3), we have

d(&nv2(w), fn+;(-*-')) < kd(&§nt1(w), Enya(w))
[ (fn( ) (fn-i—l[""'r))
S kz (‘fu (“"‘)'.- &n+l (w))

Using induction, we obtain a sequence &(mw) € T(w,&n-1(®)) C B, &Hnvi(0) ETE() C A, and
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d(f(w],fgn+1(w]} S H(T(w:&én—l(w”:T(wﬂ‘g{w})
E kd(£2:L—ls£(w))
d(E(w). Eomia (W) < k(€ (w). Eaia (W),

d({2n+l(w)-£2ﬂ .|.2(i.u’)) S k?nﬂd(gw(W)s£74+l(w))-
In general, we get

d(-'rn : -Tn.+l} < kﬂd(‘f’”_ {w}- é-n+1 (‘-‘-’}}-

Thus 8 AenTuss) =0asn =0 Thig jmplies that Ak dE@-Snna@) =0 apq lim dEn2@h&nn@) =0 Therefore both
sequences {&ant and {&n+1} are bounded, then the {&,} and {&n+1} have subsequences converging to some
element §(®). Furthermore

0 < d(&(w), Lanp—1)
< d(é(w), Eony) + A2y s E2ni—1)
< d(§(w), Ean, )-

Therefore d&(®), Ean—1) — 0. Since d(0 < d(&n, T(0,£©)) < d(En1,E(®)), we have d(E(®), T(o, &w)) =
0, hence &(w) is a random fixed point of T. This completes the proof.

Theorem 3.2. Let X be a complete metric space. Let T: Q X X — CB(X) be a continuous random multivalued
operator. If there exist measurable mappings o;, oz, 03, Bi, B2, B3 and B4 in (0, 1) such that

a1 (w) (e, T(w, 2))d(y, T(w, )
d(z,y)
aw) [1 +d(z, T(w, x)}} d(z, T(w, 1))
d(z, y)
as(w) (d(y, T(w,y))d(z, T(w, 1))

d(z.y)
+ Bi(w)d(z, T(w,z)) + Ba(w)d(y, T(w,y))
+ By(w)d(x, T(w, y)) + fa(w)d(y, T(w, 7)),

H(T(w,z),T(w,y)) =

-+

.|_

(3.4)

for all distinct x,y € X, ©Q, where a;, 0, a3, B, B2, P3 and By € RT, oy (w) +
B1(®) + B2 (®) +P4(w) > 0. Then T has a fixed point.

Proof. Let&;: Q — X be an arbitrary measurable mapping and choose a mea- surable mapping ¢&; :

Q — X such that & () € T (o, & (0)) for each ® € Q. In this way we define a sequence {&,(w)} for
each o € Q as follows:

gﬂ(w} L= T(w-é_';;+1(w:]:]f0?“ﬂ. = 2 .
3.5)
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Now consider

d(En(®), €ns1(w)) = H(T(w, £ni1 (), T(@, Ensa()))
§ 01 () (d(Ent1 (), T(w, Ent1(@))d(Ens2 (@), T (@, Enva(@)))
- d(En+1(w), Ent2(w))
@) [1+ A1 (@), T, €y s (@))) | A1 (), T(w, Enga(@)))
A1 (@), Ensa(@))
g (@) (A(Enr2(), T (@, €np2(@))d(Ent1 (), T(@, nsa(w))))
d(&ns1(w), Enva(w))
+ B1(w)d(Enir (@), T(w, Ensr (@)) + Ba(@)d(Ensa(w), T(w, Enta(w)))
+ Ba(w)d(Entr(w), T(w, Ensa(w))) + Ba(w)d(Eniz(w), T(w, Ent1(w)))
1 () (€41 (@): & (@) s2(@): Gnra(@))) )
d{fn+i(w)1£n+z{w”
a@) |1+ d(€ns1 (). £ ()] d(Ens1 (@), €ns1@)))
d(&n+1(w), Enya(w))
g (@) (d(Ens2(). T(@, Eny2(w)))d(Ent1 (), Enpr () )

['J'(En-l-i {w)f £n+2{w”
+ Bi(w)d(€ng1(w), &n(w))) + Ba(w)d(Ena(w), T(w, Enga(w)))
+ Ba(w)d(&ni1(w), T(w, Enqa(w))) + Balw)d(Enia(w), T(w, &y (w)))

a1 () (A(Ens1 (@), €n(@)))d(Ens2(@). Ent1(@))) )
B d(Ens1(w), Enga(w))
@) [1+ d(Ens1(©),n())) | dlEnt1 (@) Gt ()
A(Ens1(@), Ens2(w))
3 (@) (d(Ent2(w). T(w Ent2(@)))d(Entr () Ens1 («))))
d(€ns1(w), Ensa(w))
+ B(w)d(En41(w), €n (@) + B2(w)d(Ens2(w). T(w, Ens2(w)))
+ Ba(w)d(&nt1(w), T(w, Ens2(w)))
+ +84(@)d(Ens2(w), Ent1 () + Ba(@)d(Ens1(w), En(w))
> (o (w) + fr(w) + Ba(w))d(€n(w), Ensa(w))
+ (Ba(w) + Ba(w) d(Ensa(w)s €n ()
= d(§nt1(w): Enpal(w))

1 — (e (w) + By (w) + Ba(w)) N £ (e
“"_: 32'[{1-:] + Sd{w:] [d{an-hi!(r'“}!fn{"“r”

o d{&n-}-l{w}v £n{w}.}]£n+l{w}}
= d(Ent1(w). Ensa(w)) < k(w)d(En(w). Ensr(w)),

_|,_

-+

,.E..

+

+

_|,_
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where k = kE(w) = 1_{‘&1;2‘{}:}"3:_‘{5:?:}'8*{&)‘”. So, in general

A€ (w), Enp1(w)) < kd(£—1(w), Enlw)) forn = 1,2, 3, dots
= d(&nlw), Eny1(w)) < K"d(Ep(w), &1(w))

which implies that

d(En(w), Enpr(w)) < E™d(Ep(w), §1(w)) (3.6)

Now we shall prove that for each € Q , {£,(®)} is a Cauchy sequence. For this for every positive integer p,
we have

d(&n(w), Ensp(w)) < dEnlw), Ensa(w)) + d(Entr (@), Ensr2(w)) + - -+ + d(Enip—1(w), Ensp(w))
< (k™ + k4 k42 4 kP (€ (w), € (w))
= k" (L+k+E + -+ kPl (& (w), & (w))

d(&o(w), &1(w))

i
(1-=k)
which tends to zero as n — . It follows that {§,(w)} is a Cauchy sequence and there exists a measurable

mapping & : Q: X such that &,(®) € &(w) for each ® € Q.

Existence of random fixed point: Since T is a surjective self map, so there exist a function g: Q > X X
such that

£(w) € T(w, Ew)).
Now
d(En(w): (@) = H(Enw), T(w, ()
1) (61 (), £ @) lg). T (w2 ()
- A1 (w), 9())
@) [+ d(Ens1(), € ()| d(Ens1 (), T(w, )
N A1), ()
ary (@) (dl(g(w), T (e, 9()) (€ (), T 9())))
At 1(), ()
+ 1 (@) (1 (@), En(w)) + Balw)d(9(w), T(w, 9(w)))
+ Ba(w)d(Ens1(w). T, 9()) + Ba()d(9(w), T(w, Enr1 ()
01 (@) (€41 (), Ex(A(9(), Ensa ()))
A1 (@), ()
a@)|L + d(§nt1 (@), €n(@)))| d(ns1 (@), €nta ()))
N A(Enr1(@). (=)
03 (@) (A(9(w). T(w, ()1 (). Ens1())) )

d{£H+1 (“"‘)*q (:_“))
+ Biw)d(Eny1(w). Eulw))) + Ba(w)d(g(w), T(w, g(w)))
+ Ba(w)d(Enya(w), Tlw, g(w))) + Balw)d(g(w), Enlw))-

3.7)

+

+

Since {€n+1(m)} is a subsequence of {,(m)}, so {&n(w)} — {&(@)} = {Ent1(0)} —
{&(w)}, when n — oo,
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) (dE). E))0(), £))
: d(E(w). 9())
a@)[1+ dt&(w}..s(wm]d(stw;.ﬂwm
d(&(w), glw))
ars(w) (d(g(w), 9())A(E(W). Ew))))
d(¢ (w 9(w))
+ B (@)d(E(w), §w))) + B2(w)d(9(), g(w)
+ Ba(w)d(§(w), g(w)) + By(w)d(g(w). §(w))
0> (Ba(w) + Ba(w))d(g(w), E(w)) = d(E(w). g(w)) =0,

+

+

as By () + P4 (w) > 0. It follows that

w) = glw
§lw) = gl(w) (3.8)
The fact (3.8) along with (3.7) shows that {(w) . This completes the proof.

Theorem 3.3. Let X be a complete metric spaces. Let T: QX X — CB(X) be a continuous random multivalued operator

o (d(e, T(w,2))d(y, T(w,y))
H(T(w,2), T(w,y)) > qmax {d(z,y), =D :
[1 +d(z, T(w, ) )] d(z, T(w, )
d(e,y) "
(dly. T(w.9))d(@. T(w.y))) }
d(x,y) !

(3.9)

for each x,y € X, ®Q and q > 1. Here H represents the Hausdroff metric on CB(X ) induced by the metric d. Then T

has a fixed point.

Proof. Let a sequence &, (®) as in proof of theorem 3.2. We claim that the inequality (3.9) for x = &,+; (0) and

y =&n+a(®) we have

H (T (w1 (). T(w: Gnp2()) 2 qmax {d(nr1 (): Enralw)).
((€ns1 (@), T(w. €ns1(0))d(Enralw). Tw. Ensalw)))
d{En+1(w), Ensalw)) ’
[t # s (). T i (@D)] ). T ()
(s 1(2), Ens2(@))
((ns2(w). T nealw))d(Ensa (@), T, Ensalw)) \
A(Ene1(2) bns2(@)) '
= gmax {d(£ns1(w), Ensa(w)).
(A(€ns1 (). Enlw))d(Ensa(w). Gnsa ()
s 1 () Emra(=)) '
[1+ s (@), ) | dlgmea (). nsa (@)
d{En1(w): fnta(w))
(d(€ns2(): s @DM(Ens (), en+l<w)3)}
At 1 () Ene2())
= gmax {d(ns1 (@), Enpa(w)). dEns1(w). £nle)) },

Case 1. If d(§u(0)én+1 (@) = qd(En(®), En+1(®)) = 1 = q,which is contradiction.
Case ILIfd(&n(0)6n+1(®)) = qd(En+1(0), Enr2(0)) = d(Enr1(0), &ns2(0)) = 'd(En(®)énr1(0) =5

d(Ent1(®), Enra(0)) < kd(En(©)Enr1(®)), where k = ! <1, since q > 1. S% in gen-eral
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ﬂﬁ.fﬂ {W}'En+1(w}] < 'I'Td{fﬂ_]-(u'l}&-ﬂ{u"l}]f
for all n =1, 2, 3, dots.

d(€n(w)éns1(w)) < K d(Ea(w)E1(w)),
(3.10)
We can prove that for each o € Q, so {£,(w)} is a Cauchy sequence using (3.10) as proved in theorem 3.3
and since X is a complete space, so there exists a measurable mapping & : Q — X such that {&,(0)} —
&(w) for each o € Q.
Existence of random fixed point: Since T is a surjective self map, so there exist a function g: Q — X X such that

£(w) € T{w, £(w))- Gin
Now
d(Enfw). £(w)) = H(T (w. &ns1 (). Tlw. glw)))
> gmax {d(€n41(). Ensa(w),
(d(Enr1 (), T G (w))(Ens (). T 9(w)) )
dEnrr{w) Enralw))
[+ d(Enr1(). T € ()| (i (). T ()
(s 1(2): Ental)) :
(A(€ns2(w) T(w, Enpal)dlEnsr () T(w, g(w)) ) }
d(Eni1(w). Enpalw)) d

= g max {d(‘fn+1{ﬂ-"}- Entalw)),

((€ns1(), En())d(Enra(w). Ensr ()
d(Ens+1(w). Ensa(w))
[+ (€ s1). ()| dlEns1 (), Enta ()
A(Ent1{w). Enta(w)) '
(d(Ens2(w), bnsa(w))dlEnsa(w). Enir (@)} }
A(Enp1 (@), Enz(w))
Since {&n+1(w)} is a subsequence of {E€x(®)} , 50 {En(w)} = {E(@)} = {€nr1(0)} —{&(®)}, when n — oo,

d(En (). £(w)) 2 gmas {d(¢(w). £)),
(d(E(w), Enlw))aEw). Ew)) )
d(E@).£))
[1+ d((). £a(wD)] dig(w). £())
d(E(w), £(«)) |
(&Mﬂﬂﬁ@ﬂmh
dlE() €D '

Now, we conclude that

0 > gmax{d({(w), g(w))} = d(§(w). g(w)) = Oasq > 1 =, £{(w) = g(w).
The fact (3.12) along with (3.11) shows that &(w) is a fixed point of T. This completes the proof.

(3.12)

Theorem 3.4. Let X be a complete metric spaces. Let T: Q X X — CB(X) be a continuous random multivalued operator.
If there exist measurable mappings

a, b,c: Q€ (0,1) such that
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d*(w, ), T(w,y)) 2 a(w)d(z, T(w, z))d(z,y) + bw)d(y, T(w,y))d(z, y)

+ c(w)d(z, T(w, z))d(y, T (w,y))
(3.13)
for each x,y € X, o€, where a, b,c,E R™ , b(w) > 0 and a(w) + b(w) + ¢(w) > Imetric. ThenT has a fixed point.

Proof. Let a sequence &n (w) as in proof of theorem 3.2. We claim that the inequality (3.13) for x = &n+1 (w) and y =
En+2 (o) we have

dz(w:£TL+I(W))~T(W'£H+2(M))) > a(w)d(§nt1(w), T(w, &nt1(w)))d(Ent1(w), Enta(w))
+ b(w)d(En+2(w), T(w, &nr2(w)))d(Ent1(w), Ensa(w))
+ e(w)d(En1 (W), T(w, &n1 (w)))d(Ent2(w), T(w, Ens2(w)))
= a(w)d(Ent1(w), En(w))d(Eni1 (W), Enta(w))
+ b(w)d(£n+2 (LU), £?1+2(w))d(§n+l(w)a €n+2(w))
+ c(w)d(€n+1(w), €n(W))d(Enr2(w), Enra(w))
2 (a(w) + b(w) + e(w))d(En+1(w), Enta(w))
min{d(£, (w), §n+1(w)), d(€n+1(w), Enr2(w))}-

Case 1. If

& (&n (W), Ens1(w)) 2 (a(w) + b(w) + (W) d(En+1 (@), §nr2(w))d(En (W), Entr(w))

= d(£71+l( ) §n+2(w))

1
< o) 70 T o)) A @) @)

= d(§n1(w); Enta(w))
E kld(gn(w)e §n+l (W)),

where k = sy < 1as (a(w) + b(w) + c(w)) > 1.

Case II. If

@ (En (W), Eni1(w)) > (a(w) + b(w) + ¢(@))d(Enr1 (W), Enra(w))d(Ent1(w), Enra(w))
= dz(gn—H (W), Enr2(w))
1
~ (a(w) + b(w) + e(w))
= d(§nr1(w), Enr2(w))
1 3
< e meamy) W) &)
= d(§n+l("‘" §n+2(w))
< by (w)d(§n(w). Ens1 (W),

A

& (€n (W), €n+1(w))

< 1as (afw)+blw) + clw)) > kalw) = k(w) = mas{k; ), kylw)}, then k < 1.

k() = SV
where 2 (aw) F5)Fefw])
we have

d(gﬂ(w)a §”+1(w)) S d(fn—l(w}‘, &H(W})forn = 15 27 3! dots.

Assume that Hence, in inductively,

It follows that

d(gn(w)agnn% (m)) < knd(&)(“—")*fl (w)) (3 14)

We can prove that for each @ € Q, so {&,(®)} is a Cauchy sequence using (3.14) as proved in theorem 3.2. Now
since X is a complete space, so {&,(0)} — E(o).

Existence of random fixed point: Since T is a surjective self map, hence there exist a function g: Q = X X
such that

{(w) € T(w,&(w)). (3.15)
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We conclude that from (3.13), we obtain

d(én(w), §(w)) = H(T(w,&nt1(w)), T(w, g(w))
> a(w)d(&n+1(w), T'(w, €nt+1(w)))d(Ent1 (w), g(w
+ b(w)d(g9(w), T'(w, g(w)))d(ént1(w), g(w))
+ c(w)d(&ntr1(w), T(w, En+1(w)))d(g(w), T'(w, g(w)))
= a(w)d(&nt1(w), (W, Ent1(w))d(€nr1(w), g(w))
+ b(w)d(g(w), E(w)))d(En+1(w), g(w))
+ c(w)d(En+1(w), (W, €nt1(w)))d(g(w), (w, g(w)))
Since {&n+1(w)} is a subsequence of {€,(w)}, s0 {&x ()} = {&(w)} = {&nr1 ()} —{E(w)}, when n — . We have

(w))

d(§(w), €(w)) < a(w)d(E(w), (w, &(w))d(§(w), g(w))
+ bw)d(g(w), E(w)))d(§(w), g(w))
+ c(w)d(§(w), (w,§(w)))d(g(w), (w, g(w)))

0 > b(w)d*(£(w), g(w)) = d(€(w), 9(w)) = Oasb(w) > 0 = &(w) = g(w). (3.16)
The fact (3.16) along with (3.15) shows that (o) is a fixed point of T. This completes the proof.

REFERENCES

Bharucha-Reid, AT. 1976. Fixed point theorems in probabilistic analysis. Bull. Am. Math. Soc.

82(5), 641-657.

Chatterjee, S.K. 1972. Fixed point theorems. Comptes. Rend. Acad. Bulgaria Sci.,Vol.25, 727-730.

Fisher, B. 1976. A fixed point theorem for compact metric space Publ. Inst Math, Vol.25. 193-194.

Hans, O. 1957. Reduzierende zufllige transformationen. Czechoslov. Math. J. 7(82), 154-158.

Hans, O. 1961. Random operator equations. In: Proceedings of 4th Berkeley Sympos. Math. Statist.

Prob., vol. 11, part I, pp. 185-202. University of California Press, Berkeley.

Itoh, S. 1979. Random fixed-point theorems with an application to random differential equations in Banach spaces.
J. Math. Anal. Appl., 67(2),261-273.

Kannan, R. 1969. Some results on fred points-II .Bulletin of Calcutta Math.Soc.,Vol.60.71-76.

Spajcek, A. 1955. Zufallige Gleichungen. Czechoslov. Math. J. 5(80), 462-466.

sk skosk sk kook



