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SOME RANDOM FIXED POINT RESULTS USING IMPLICIT RELATION IN
HILBERT SPACES

Rashwan A. Rashwan and Dhekra M. Albaqgeri

Abstract. In this paper, we obtain a common random fixed point theorem for six random
operators satisfying an implicit relation and defined on a nonempty closed subset of a
separable Hilbert space. Our results extend and generalize the corresponding results in
the lectures.

1. Introduction

The theory of random operator is an important branch of probabilistic analysis
which plays a key role in many applied areas. The study of random fixed points
forms a central topic in this area. Random fixed point theorems for contraction
mappings on separable complete metric spaces have been proved by several au-
thors ([2]- [7], [9]-[11], [16], and [20]) and many others.

Begetal. [2], [5], [6] studied the structure of common random fixed points and ran-
dom coincidence points of a pair of compatible random operators and proved the
random fixed points theorems for contraction random operators in Polish spaces.
Some random fixed point theorems for weakly compatible random operators un-
der generalized contractive conditions are proved by Beg [3], Beg and Abbas [4]
and others.

In 1999, Popa [17] proved some fixed point theorems for compatible mappings
satisfying an implicit relation. Many authors deal with establishment of some
common fixed point results for compatible and weakly compatible mappings in
different spaces (see for instance [1], [12], [13], [15], [18], [19] and many others. In
[8], Dhagat et al. deal with some fixed point theorems for two random operators
in Hilbert spaces by considering sequences of measurable functions satisfying im-
plicit conditions.

In continuation of these results, we extend the contraction condition via implicit
relation by Dhagat et al. [8] to six random mappings. We obtain acommon random
fixed point for six mappings by using implicit relation on a nonempty closed subset
C of a separable Hilbert space H.

Received November 06, 2013.; Accepted January 24, 2014.
2010 Mathematics Subject Classification. Primary 47H10; Secondary 54H25

43



44 R. A. Rashwan and D. M. Albageri

2. preliminaries

Let (Q, X)) be a measurable space, H stands for a separable Hilbert space and C a
nonempty closed subset of H.

A mapping & : Q — Cis called measurable if £1(B N C) € X for every Borel subset
B of H.

Amapping T : Qx C — Cis said to be random mapping if for each fixed x € C, the
mapping T(., x) : Q — C is measurable.

A measurable mapping & : QQ — C is called a random fixed point of the random
mapping T : Qx C — Cif T(w, &(w)) = &(w) for each w € Q.

Definition 2.1. [12, 14] Let H be a separable Hilbert space. Random operators
ST:QxH—Hare
1. Compatibles for each w € Q if,
Iim [IS(w, T(w, En(w))) = T(w, S(w, En(W))If =0
provided that ,!'_To S(w, &n(w)) and r!'_To T(w, En(w)) exist in H and
1im S, &n(w)) = lim T(w, En(w), w € Q,

where &, is a sequences of measurable mappings.

2. Weakly compatible if T(w, &(w)) = S(w, &(w)), for some measurable mappings
&, then T(w, S(w, &(w))) = S(w, T(w, &(w))) for every w € Q.

Definition 2.2. Implicit Relation. Let ® be the class of real valued continuous
functions ¢ : (R*)® — R* nondecreasing in the second argument and satisfying
the following conditions:

(2.1) X < Py, X +Y,X)

or

2.2) XSOy X+ Y, 50+ )
or

(2.3) X< Py, X+Y,X+Y),

then there exists a real number 0 < k < 1 such that x < ky, for all x,y > 0.

Condition (A) Six random mappings E,F,S,T,AandB: QxC — C,where Cisa
nonempty closed subset of a separable Hilbert space H are said to satisfy condition
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Aif
IE(w, x(W)) — F(w, y(w))||? <
[IS(w, A(w, x(w))) = T(w, B(w, y(w)))II?,

o] {lIS(w, A(w, x(w))) — E(w, x(W))II” + [IT(w, B(w, y(w))) — F(w, yw))II?}, |,
SHIS(w, A(w, x(w))) = F(w, yw))II? + [IT(w, B(w, y(w))) — E(w, x(W))I|?}

forx,y e Hand w € Q.

3. Mainresults

In this section, we prove a common random fixed point theorem for six random
operators using implicit relation in separable Hilbert spaces.

Theorem 3.1. Let C be a nonempty closed subset of a separable Hilbert space H. Let
E,FS, 6 T,Aand B : Qx C — C be six random mappings defined on C such that for
we Q, E FS T,A and B satisfy condition (A) and the following conditions:

(3.1) E(w,H) c T(w,B(w,H)) and F(w,H) c S(w, A(w, H)).

(3.2) EA = AE,SA = AS,BF = FB and TB = BT,

then E,F, S, T, A and B have a unique common random fixed point if one of the following
conditions is satisfied:

1. Either E or SA is continuous, the pair (E, SA) is compatible and the pair (F, TB) is
weakly compatible.

2. Either F or TB is continuous, the pair (F, TB) is compatible and the pair (E, SA) is
weakly compatible.

Proof. Let the function go : {2 — C be an arbitrary measurable function on Q. By
(3.1) there exists a function g1 : QQ — C such that for w € Q, T(w, B(w, g1(w))) =
E(w, go(w)) and for this function g; : QO — C we can choose another function
g2 - Q — C such that for w € Q, F(w, g1(w)) = S(w, A(w, g2(w))) and so on. By using
the method of induction we can define a sequence of functions {y,(w)}, w € Q as
follows:

Yon+1(W) T(w, B(w, 92n+1(W))) = E(w, 92n(W))/

y2n+2(W) = S(W/ A(W/ an+2(W))) = F(W/ g2n+l(W))/ we Q/ n= O/ 1/ 2/
(3.3)
From condition (A) we have forw € Q
ly2n+1(W) = Yan(W)II? = [E(W, gon(W)) — F(W, gan-1(W))I[?

(1S (w, AW, 720 (W)))=T (W, B(W, gzn-1 WI)IF,
S Pl SOV AW, ga (W))~EW, g2 (W))IP+IT (W, BOW,g20-1())) ~F(W,g2n-1 (W)I),
5 ISOW, AW, 20 (W)))~F(W,g2n-1 W) IZ+IT (W, BW,g20-1 (W) ~E(W,g20 (W))IF}
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It follows by (3.3) that
[1Y2n+1(W) — yZn(w)||2 <

ly2n(W) = Yan-1(W)|1%,
(3.4) | Hlyan(W) = Yanes(WII? + [lyzn-1(W) — yan(WI?}, |
2{l1y2n(W) — Yon(W)II2 + [Iy2n-1(W) = Yan+1(WII%)

By a parallelogram law, |x + y|I> + [Ix — yII> < 2[lIx]|*> + |lyll*], which implies that
lIx + yII> < 212 + 2llylI> — [Ix = yII* < 2||x]|* + 2|ly||*, we can write

1Y2n-1(W) = Yane1W)IIZ = [ly2n-1(W) = Y2n(W) + Y2n(W) = Yans1(W)I?

(3.9) 2/ly2n-1(W) = Yon(W)II? + 2lly2n(W) — Yans1(W)I1%.

IA

Applying (3.5) in (3.4) we get
||y2n+1(W) - y2n(W)”2 <

lly2n(W) = yan-1(W)II?,
O llyan(W) = Yoner (W2 + [ly2n-1(W) — yan(W)I?}, |,
2{2lly2n-1(W) — Yan(W)II2 + 2[ly2n(W) — Yane1 (W1}

then by (2.3) we have
lIY2n+1(W) = Yon(W)II? < Klly2n(W) = Y2n-1(W)[I%.
Similarly, we can prove that
[1y20(W) = Y2n-1(W)I* < KIlyzn-1(W) = Y2n-2(W)II*.
Hence, in general,
Yn(W) = Ynea (W)l < Kllyn-1(w) — yn(W)I|.

Since 0 < k < 1, then {yn(w)} is a Cauchy sequence and hence is convergent in the
closed subset C of H. So that, {yn(w)} — {y(w)} asn — oo for w € Q. Since C
is closed, {y(w)} is a function from C to C and consequently the subsequences of
{yn(w)} also converge to {y(w)} i. e.

y2n+l(W)
Yon (W)

E(w, gan(W)) = T(W, B(W, g2n+1(W))) = Y(W) as (n — oo)
F(W, gan-1(W)) = S(W, A(W, g2n(W))) = y(W) as (n — o), w € Q.

(3.6)
Now, since (E, SA) is compatible, then by (3.6) we obtain

[IE(w, S(w, A(W, gan(W)))) = S(W, A(w, E(W, g2n(W)))Il — 0 as (n — o), w € Q.
(3.7)

Suppose SA is continuous, it follows that

S(W/ A(Wr E(W/ J2n (W)))) - S(W/ A(W/ y(W)))
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Then by (3.7), we have
(3.8 E(w, S(w, A(w, g2n(W)))) — S(w, A(w, y(w))), w € Q.

Using condition (A) we obtain
IE(wW, S(w, AW, gan(W)))) — F(W, gan-1(W))II* <

QL NSO, AW,SW,AW,g2n(W))))~EW,SW,AM,g20 (W)))IP+ITW,BOW,g20-1(W))~F(W,g20-1(W)I),

115 (w, AW, S(W, AW, g2n (W)))))~T (W, B(W, g2n-1 (WI)I, ]
3 {IS(W, AW, S(W, AW, g2n (W))))) ~F (W, g2n-1 (W) +IT (W, BW, 5201 (W))) ~E (W, S(W, AW,g2n (W)}

Letting (n — o0) and using (3.8), we obtain

IS(w, AW, y(w))) — YW)[I? < O (istw,Aw,yw)-Sw,Aw,yw)IE +lyw)-ywI),

lIS(w, A, y(W))-yW)I?, ]
3 IS, AW, Y(W)))~yW)IE +ly(w)—S(w,A(w,y(w))) I}

using (2.1) (taking into a count the property of ¢ that is ¢ is nondecreasing in the
second argument), we get

IS(w, AW, y(w))) — y(w)|I* < KIIS(w, A(w, y(w))) — y(w)]|*.
Hence,
(3.9 S(w, A(w, y(w))) = y(w), w € Q.

Again using condition (A),
IE(W, y(w)) = F(W, gan-1(W))II* <

{(IISCw, AW,y (W) ~Ew,y(W))IP +IT (W,B(W,g2n-1(W))~F (W,g2n-1 (W)IP},

(IS(w, A(w,y(W)) =T (W,BW,g2n-1 W),
¢
5 IS, AW, Y(W)))~F (W, g2n-1 (W)IE+IT(W,B(W,g2n-1 (W) ~E W,y ()|}

Letting (n — o0) and using (3.9), we obtain

lly(w) — y(w)|I?,
IE(w, yw)) —yw)lI2 < o {llyw) — E(w, y(w))II> + [ly(w) — y(w)I1?}, ]
H{lly(w) — y(w)l1? + [ly(w) — E(w, y(w))||?}

using (2.2), we get

(3.10) E(w, y(w)) = y(w), w € Q.

Both (3.9) and (3.10) give

3.11) E(w, y(w)) = S(w, A(w, y(w))) = y(w), w € Q.

Now, since y(w) = E(w, y(w)) € E(w, H) c T(w, B(w, H)), there exists h(w) € C such
that

(3.12) y(w) = T(w, B(w,h(w))) for weQ.
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Using condition (A), we obtain
lly(w) = F(w, h(w))II* = [IE(w, y(w)) = F(w, h(w))||?

<

{IIS(w, AW,y (W)))~E(w,y(w)) I +IT(w,B(w,h(w)))~F(w,h(w))I*},

(IS(w, A(w,y(W)))~T (w,B(w,h(W)IP,
¢
3 (IS, A(w,y(w)))~F (w,h(w)) | +IT (w, B(w,h(w)))~E(w,y(w))I}

From (3.11) and (3.12), we obtain

lly(w) — y(wll?,
ly(w) — F(w, hW)II> < | Hlly(w) = yWII® + [ly(w) — F(w, h(w))Il},
3lly(w) = F(w, h(w)II? + lly(w) — y(w)I?}
By (2.2), we have
(3.13) y(w) = F(w, h(w)) for weQ.
Both (3.12) and (3.13) imply
(3.14) y(w) = F(w, h(w)) = T(w, B(w, h(w))) for weQ.

Since the pair {F, TB} is weakly compatible, then they commute at their coincidence
point h(w), i.e.

F(w, T(w, B(w, h(w)))) T(w, B(w, F(w, h(w))))
(3.15) = Fw, y(w)) = T(w,B(w,yWw)))

From condition (A),
lly(w) — F(w, yw))II* = [IE(w, y(w)) — F(w, y(w))II?

lIS(w,A(w,y(W)))=T(w,Bw,y(W))IF,
<Pl IS AW, YW)))-Ew,y(W)IP+HIT(w,Bw,y(w)-Fw,yw)IR),

3 (IS (W, AW,y (W)))~F (W, y (W) I +]T(w, B,y (W)))~E(w,y (w))I*}

By (3.11) and (3.15),
lly(w) = F(w, y(w))II* = [[E(w, y(w)) — F(w, y(w))|I

[ lly(w) = F(w, y(w))II?, ]
¢

<

{ly(w) = y(wII? + [IF(w, y(w)) = F(w, y(w))ll},
2lly(w) = F(w, yw))lI> + lIF(w, y(w)) — y(w)|[?}

Applying (2.1) and using (3.15), we get
(3.16) y(w) = F(w, y(w)) = T(w, B(w, y(w))) for weQ.
From (3.11) and (3.16), we have

y(w) = E(w, y(w)) = F(w, y(W)) = S(w, A(w, y(W))) = T(w, B(w, y(w))), w € Q,
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that is, y(w) is a common random fixed point of E, F, SA and TB.
Now, we need to prove that

y(w) = S(w, y(w)) = A(w, y(w)) = T(w, y(w)) = B(w, y(w)),w € Q.

By AE = EA and condition (A) we have
AW, y(w)) — y(w)II* = IA(w, E(w, y(w))) = F(w, y(w))II*
= [IE(w, A(w, y(w))) — F(w, y(w))||?

(IS (w, AW, AW, Y(W)))~T(w,B(w,yW))I2,
(B17) <Pl lIswAWAW,yW)-EW,AW,YW))IE+ITW,BW,yW)-FW,yw)IP},
LIS (w, AW, AW, Y(w))) ~F(w, y ()| +IT(w, Bw, y(w)))~E(w, AW, y(w)) P}

Since AE = EAand SA = ASwe get, E(w, A(w, y(w))) = A(w, E(w, y(w))) = A(w, y(w))
and S(w, A(w, A(w, y(w)))) = A(w, S(w, A(w, y(w)))) = A(w, y(w)). Applying this in
(3.17) we obtain

HIAW, y(w)) = A(w, y(w)II? + [ly(w) — y(w)II?},

AW, y(w)) — y(w)I%,
AW, y(W)) - y(W)|I* < ¢ ]
HIAW, y(w)) — yw)lI? + [ly(w) — A(w, y(w))[|*}

By using (2.1), we have
(3.18) A(w, y(w)) = y(w),w € Q.

Since S(w, A(w, y(w))) = y(w) and by (3.18), we have S(w, y(w)) = y(w), i.e. S(w, y(w)) =
Alw, y(w)) = y(w).
Again, since BF = FB and using condition (A) we have
lly(w) = B(w, y(w))II” = [IE(w, y(w)) — B(w, F(w, y(w)))II?
= [IE(w, y(w)) — F(w, B(w, y(w)))II*

lIS(w, AW, y(W)))~T W, B(w,Bw,y (W),
(3.19) < | HlISwAW,yW))-EW,y(w)IP+IT(w,Bw,BW,y(w))—F(w,Bw,yW)IF},
LIS (w, AW, y(w)))—F(w,Bw,y(w))) [P +T (W, B(w, B(w,y(w)))~E(w,yW))I 2}

Since FB = BF and TB = BT we have F(w, B(w, y(w))) = B(w, F(w, y(w))) = B(w, y(w))
and T(w, B(w, B(w, y(w)))) = B(w, T(w, B(w, y(w)))) = B(w, y(w). Applying this in
(3.19) we get

Ily(w) — B(w, y(w))II?,
lly(w) = B(w, y(w))||* < q‘)[ {ly(w) = y(w)II* + 1B(w, y(w)) = B(w, y(w))II*}, ]
2lly(w) = Bw, y(w))II* + IB(w, y(w)) - y(w)l*}

By using (2.1), we have
(3.20) B(w, y(w)) = y(w), w € Q.

Since T(w, B(w, y(w))) = y(w) and by (3.20) we have T(w, y(w)) = y(w), i.e. T(w, y(w)) =
B(w, y(w)) = y(w).
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For the uniqueness of the common random fixed point y(w) of E,F, S, T, A and
B, let p(w) : Q — C be another common random fixed point of E,F, S, T, A and B,
using condition (A) we obtain
lly(w) — pw)II? = [[E(w, y(w)) — F(w, pw))I1? <

IS(w, A(w, y(w))) — T(w, B(w, p(w)))lI?,
o| {lIStw, A(w, y(w))) — E(w, y(W))II? + [IT(w, B(w, p(w))) — F(w, pw))II*}, ]
IS, A(w, y(w))) = F(w, p(w))II? + [IT(w, B(w, p(w))) — E(w, y(w))I|?}

which yields

||Y(W) - p(W)Hz/
lyw) —pw)II> < | {lly(w) — y(w)II” + llp(w) — pw)II*}, ]
{lly(w) — p(w)[I? + [Ip(w) — y(w)||*}
(2.1) implies
y(w) =pw) for weQ.

Now, suppose E is continuous, then E(w, S(w, A(w, y2n))) — E(w, y(w)). Since (E, SA)
is compatible, then (3.7) implies that

(3.21) S(w, A(w, E(w, g2n(W)))) — E(w, y(w)).

Using Condition A, we get
”E(Wr E(W/ an(W))) - F(W/ g2n—l(W))||2 <

IS(w, AW, EW,g20 (W) =T W,BW,g20-1 W),
QL NSO, AMW,EW,g20W)))~EW,EW,gan (W)DIP+ITW,BW,g2n-1 (W) ~F(W,g2n-1 (W)},
3 {IS(W, AW, EW,g20 (W))))~F (W, g2n-1 (W)IZ-+IT(W,B(W,g2n-1 (W) ~EW,E(W,g20 (W)}

Letting (n — o) and using (3.21), we obtain
IE(w, y(w)) — yw)|I? <

IE(w, y(w)) — y(w)I1%,
q‘)[ {IE(w, y(w)) — E(w, y(w))IIZ + [ly(w) — y(w)I1%}, ]
HIEW, y(w)) — yw)II? + [ly(w) — E(w, y(w))||?}

which implies

(3.22) E(w, y(w)) = y(w), w € Q.

Since y(w) = E(w, y(w)) € E(w, H) c T(w, B(w, H)), there exists h(w) € C such that
(3.23) y(w) = T(w, B(w, h(w))) for weQ.

Using condition (A) we obtain
IE(W, EW, g2n(w))) = F(w, h(w))II* <

IS(w, AW, EW,g2n (W))))=T (w,B(w,h(W)I?,
DL IS AW,EW,g2n(W)))~E(W,EW,g2n (W) -+IT(w,Bw,h(W))-F(w,h(w)I?,
3 IS (W, AW, E (W, g2 (W))))=F (W, (W) I +IT (W, B(w,h(w)))~EW,E(W, g2 (W)))I}
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Letting (n — o0) and using (3.21),(3.22) and (3.23), we obtain
lly(w) — y(w)ll?,

[ly(w) = ywI? + [ly(w) — F(w, yw))II*}, |,
{Ily(w) = F(w, h(w))II> + [ly(w) — y(w)I[?}.

ly(w) = Fw, h())I* < ¢

Nl

hence by (2.2) and (3.23), we have
(3.24) y(w) = F(w, h(w)) = T(w, B(w,h(w))) for weQ.

Since the pair {F, TB} is weakly compatible, then they commute at their coincidence
point h(w), i.e.

F(w, T(w, B(w,h(w)))) = T(w,B(w, F(w, h(w))))
(3.25) = Fw,yw)) = T(w,Bw,yw)).
From condition (A),
IE(W, gan(W)) = F(w, yw))II” <
(IS (w, AW, g2n (W))) =T (w,B(w,y(W)))I?,
P SO, AW,F2n (W))~EW, gan (W))I2+T(w,Bw, y(w)))-F(w,y(w)IP},
5 (IS (W, AQW,g2n (W)= (w, Y (W))IP +IT (W, BW, y(W)))~E(W, g2n (W))II”}

Letting (n — o) and using (3.25), we obtain

lly(w) — F(w, yw))I?,
lly(w) = F(w, yw))II* < CP[ {ly(w) = yw)II* + [IF(w, y(w)) — F(w, y(w))II}, ]
3lly(w) — F(w, h(w)II? + [IF(w, y(w)) - y(w)[I?}

from (2.2), we obtain
(3.26) yw) = F(w,y(w)) for weQ.
From (3.25) and (3.26), we have
3.27) y(w) = F(w, y(w)) = T(w, B(w, y(w))) for weQ.
Since y(w) = F(w, y(w)) € F(w, H) c S(w, A(w, H)), there exists f(w) € C such that
(3.28) S(w, A(w, f(w))) = y(w) for weQ.

Again using condition (A) and (3.27), we have
IE(w, f(w)) = yw)II? = IE(w, f(w)) = F(w, y(w))|I* <

[IS(w, A, f (w))=T (w,Bw,y(W))IF,
Q| lISwAW,fw))-EW, FW)IR +ITw,Bw,yw))-Fw,yw)IF), |,
3 IS, AW, f (W)~ F W,y (W)IP +IT(w,B(w,y(w)))~E(w, f (W))I?}
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using (3.27) and (3.28), we get

lly(w) — y(w)lI?,
IE(w, fw)) —yw)lIZ < o {lly(w) - E(w, f(w))IIZ + [ly(w) — yw)Il?}, |,
H{lly(w) — y(w)I12 + [ly(w) — E(w, f(w))||?}

(2.2) implies

(3.29) E(w, f(w)) =y(w) for weQ.

Both (3.28) and (3.29) imply that

(3.30) S(w, A(w, f(w))) = E(w, f(w)) = y(w) for weQ.

Since E and SA are compatible, then

S(w, A(w, E(w, f(w))))
(3.31) = S(w, A(w, y(w)))

E(w, S(w, A(w, f(w))))
E(w, y(w)) = y(w).

From (3.27) and (3.31), we obtain S(w, A(w, y(w))) = E(w, y(w)) = F(w, y(w)) =
T(w, B(w, y(w))) = y(w) for w € Q, that is y(w) is the common random fixed point
of E,F, SA, TB.

Similarly, we can prove that y(w) is the unique common random fixed point of
E,FAST,B.

Nowy, if the second condition of the Theorem 3.1 is satisfied that is, either F or TB is
continuous, the pair (F, TB) is compatible and the pair (E, SA) is weakly compatible.
Then the proof is similar to (1). O

If we put A = B = | (the identity random mapping) in Theorem 3.1, we have the
following corollary:

Corollary 3.1. Let C be a nonempty closed subset of a separable Hilbert space H. Let
E,F,Sand T : Q x C — C be four random mappings defined on C such that for w € Q,
E,F, S and T satisfy condition the following conditions:

IE(w, x(W)) = F(w, y(w))|I> <

[IS(w, x(W)) = T(w, y(w))II?,
@] {lIS(w, x(w)) = E(w, x(W))II” + IT(w, y(w)) = F(w, yw))II?), |,
IS, x(w)) = F(w, yw))II> + IIT(w, y(w)) — E(w, x(w))||?}

forx,ye Handw € Q.
E(w,H) c T(w,H) and F(w, H) c S(w, H).

then E,F,S and T have a unique common random fixed point if one of the following
conditions is satisfied:

1. Either E or S is continuous, the pair (E, S) is compatible and the pair (F, T) is weakly
compatible.
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2. Either F or T is continuous, the pair (F, T) is compatible and the pair (E, S) is weakly
compatible.

Also, if we put S = A =T = B = | (the identity random mapping) in Theorem 3.1,
we obtain the following result, which is proved in [8].

Corollary 3.2. Let C be a nonempty closed subset of a separable Hilbert space H. Let
Eand F : Qx C — C be two random mappings defined on C satisfying the following
condition:

IE(w, x(w)) — F(w, y(w))I|* <

[Ix(w) = y(w)Il%,
o] {lx(w) = E(w, x(W)II* + Ily(w) — F(w, yw)II?}, |,
HIx(w) = Fw, y(w)II? + lly(w) — E(w, x(w))II?}

for x,y € Hand w € Q. Then E and F have a unique common random fixed point.

4. Conclusion

A unique common random fixed point for six random mappings is obtained by
using the implicit relation defined in Definition (2.2) and some certain conditions
on a closed subset C of a separable Hilbert space. Also we obtain some corollaries
of Theorem 3.1.

REFERENCES

1. H. Avpr, S. CaauHAN, S. RapenoviC: Fixed points of waekly compatible mappings in
G-metric spaces satisfying common limit range property. Facta Universites, Ser. Math.
Inform., 28(2) (2013), 197-210.

2. |. Bec: Random fixed points of random operators satisfying semicontractivity conditions.
Math. Japan., 46 (1997), 151-155.

3. |. Bec: Random Coincidence and fixed points for weakly compatible mappings in convex
metric spaces. Asian-European Journal of Mathematics, 2 (2009), 171-182.

4. 1. Bec and M. Assas: Common random fixed points of compatible random operators. Int.
J. Math. and Mathematical Sciences, 2006 (2006), 1-15.

5. 1. Bec and N. Suanzap: Random fixed point theorems on product spaces. J. Appl. Math.
Stochastic Anal., 6 (1993), 95-106.

6. I. Bec and N. Suanzap: Random fixed point theorems for nonepansive and contractive
type random operators on Banach spaces. J. Appl. Math. Stochastic Anal., 7 (1994),
569-580.

7. A.T. BHAarUCHA-REID: Fixed point theorems in probabilistic analysis. Bull. Amer. Math.
Soc., 82 (1976), 641-657.

8. V.B. Duacar, R. Surivastav and V. Pater: Some fixed point results for random operators
in Hilbert spaces. Theorrtical Math. Appl., 2(2) (2012), 125-135.



54

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

R. A. Rashwan and D. M. Albageri

. O. Hans: Reduzierende zulliallige transformaten. Czechoslovak Math. J., 7 (1957),

154-158.

O. Hans: Random operator equations. Proceedings of the fourth Berkeley Symposium
on Math. Statistics and Probability, 1. Partl (1961), 85-202.

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

G. Juncek: Compatible mappings and common fixed points. Int. J. Math. Sci., 9 (1986),
771-779.

G. Jungek: Common fixed points of commuting and compatible maps on compacta. Proc.
Amer. Soc., 103 (1988), 977-983.

G. Juncck and B. Ruoapes: Fixed points for set valued functions without continuity.
Indian J. Pure Appl. Math., 29 (1998), 227-238.

S. M. Kang, Y. J. CHo, G. Juncck: Common fixed points of compatible mappings. Int. J.
Math. Sci., 13 (1990), 61-66.

A. Muxkueryee: Random transformations of Banach spaces. Ph. D. Dissertation, Wayne
State University, Detroit, Machigan, (1986).

V. Pora: Some fixed point theorems for compatible mappings satisfying an implicit relation.
Demonstratio Math., 32 (1999) 157-163.

B. E. Ruoapes, K. Tiwary, G. N. Singa: A common fixed point theorem for compatible
mappings. Indian J. Pure Appl. Math., 26 (1995), 403-4009.

S. SEssa, B. Ruoapes, M. S. Kuan: On common fixed points of compatible mappings. Int.
J. Math. Sci., 11 (1988), 375-392.

A. Sracek: Zufallige gleichungen. Czechoslovak Math. J., 5(1955), 462-466.

Rashwan A. Rashwan
Assiut University

Faculty of Science
Department of Mathematics
P. O. Box 71516

Assiut, Egypt

rr rashwan54@yahoo.com

Dhekra M. Albageri

Assiut University

Faculty of Science
Department of Mathematics
Assiut, Egypt

Bageri 27@yahoo.com



	Introduction
	preliminaries
	Main results
	Conclusion

