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Abstract: In this paper, we introduce new iterative schemes namely,Jungck-DI-CR random iterative scheme and Jungck-DI-Karahan-
Ozdemir random iterative scheme. Also, interesting results for convergence and stability are obtained under new generalized ¢- weakly
contraction mappings. Finally, the conditions of countability finite family of the control sequences and injectivity of the operators are
omitted.
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1 Introduction

Over the past years, many different iterative methods have
been studied to approximate fixed points with suitable
contractive conditions via various spaces, see [1,2,3]

In 1976, Jungck [4] presented the following iterative
process: Consider X is a Banach space, Y is arbitrary set
and S,T : Y — X are given mappings so that 7(Y) C S(Y).
Forxg €7,

Sxpr1=Tx,, n>0

He used this method to approximate the common FPs of §
and T fulfilling the Jungck contraction. Obviously, if
S =1 (where [ is the identity mapping) and ¥ = X, then it
reduces to the Picard iteration. Algorithms were
developed and accelerated according to the following
approach:

Jungck-Mann iterative process has been shown by
Singh et al. [5] as follows:

Sxpi1 = (1 — 04y)Sxy, + 0 Txp,

for oy, B, 1 € [0, 1].
Olatinwo [6] defined the Jungck-Ishikawa and Jungck-
Noor iterative processes as follows:
Sxpp1 = (1 - an)an + 0, Typ,
Syn = (1 - ﬁn)an + ﬁnTxm

and

Sxne1 = (1 — 04,)Sxn + &, Tyn,
Syn = (1 = Bn)Sxn + BaT zn,
Sz = (1 — %) 8% + VT xn,

respectively.

In 2013, Hussain et al. [7] describe the Jungck-CR
iterative scheme as:

SxXpp1 = (1 - an)S}’n + 0, Typ,
Syn = (1 - ﬁn)Txn + ﬁnTZm
Sz = (1 — %) 8% + VT xn, (1)

where {a,},{B.},{ %} are sequences in [0, 1]. Olatinwo
[8], introduced the following two schemes:

a)Kirk-Mann iterative scheme:

k
0, T%n, Y 0 =0,1,2,3,...,
i=1 i=1
where o;,; > 0,0, 0 # 0,0,; € [0,1] and k is a fixed
integer.
b)Kirk-Ishikawa iterative scheme:

k
Xnt1 =

k k
Xp1 = O 0Xn + Z Oth'len, Z 0y =1,
i=1 i=1
s ) s
Yn = Z ﬁn,jzjna Z ﬁn,j =1,n2>0,
=1 =1
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where k > s, 0, > 0, 04,0 # 0, Bnj >0, Bro #0,
O, Bn,j € [0,1] and k, s are fixed integers.

After that, Chugh and Kumar [9] generalized
Kirk-Ishikawa algorithm to Kirk-Noor procedure as
follows:

k k

Xn+1 = Oy 0Xp + Z an,ilen; Z Oy = 1,
i=1 i=1

S N
Yn = Bn,OanF Z ﬁn,jTjZm Z ﬁn,j =1,
j=1 j=1

! ; 1

er,lTxm Zyrz,lzlan:07]727"'a (2)

=1 =1
where k > s > 1,0,; > 0,00 # 0,B4; > 0,Bu0 #
0,0, Bn,j, Yus € [0,1] and k, s, 1 are fixed integers.
Karahan-Ozdemir [10], introduced the following

method:
Xnt1 = (1 - an)T,Yn + &, Tyn,

Yu = (1= Bu)Txn+ Bu,j T2,

in = (1 - Yn)xn + YT xy, 3)
where {0, },{B:},{7.} are sequences of positive numbers
in [0, 1].
On the other hand, the concept of stable fixed point
iterative scheme was introduced and studied by Harder
[11], Harder and Hicks [12,13]. Many other stability
results for several fixed point iterative schemes and
various classes of nonlinear mappings were obtained. (see
e.g. [14,15,16,17,18,19]).

Definition 1./13] Let (X,d) be a metric space, T : X — X
be a self-mapping and xo € X. Assume that the iterative
scheme

in =

Xn4-1 :f(T,x,,),n Z Oa

converges to a fixed point p of T. Let z, be an arbitrary
sequence in X and define

8}1 - d(Zn+17f(T7Zn))7n Z 0

The iterative scheme defined by (1) is said to be T-stable
or stable with respect to T if and only if
limg, =0= limgz, =p.
n—yo0 n—soo
The definition of (S, T')-stability can be found in Singh
etal. [5].

Definition 2./5] Let S, T : Y — X be non-self operators for
an arbitrary set Y such that T(Y) C S(Y) and p a point of
coincidence of S and T. Let {Sx,};y_, C X be the sequence
generated by an iterative procedure

Sxpe1 = f(T,x,),n=0,1,2,..., 4)

where xo € X is the initial approximation and f is some
functions. Suppose that {Sx,}_, converges to p.
Let{Syn}_o C X be an arbitrary sequence and set

& =d(Syn, f(T,yn)),n=0,1,2,....

Then, the iterative procedure (4) is said to be (S, T )-stable
if and only if lim,_,e &, = 0 implies lim,e Sy, = p.

2 Preliminaries

Let (2,X) be a measurable space, C be nonempty subset
of a separable Banach space X. A mapping & : Q — C'is
called measurable if {~'(BNC) € X for every Borel
subset B of X. A mapping 7 : Q x C — C is said to be
random mapping if for each fixed x € C, the mapping
T(.,x) :  — C is measurable. A measurable mapping
E* . Q — C is called a random fixed point of the random
mapping 7 : Q x C — C if T(w,5*(w)) = §*(w) for
each w € Q. Let S,T : Q xC — C be two random
self-maps. A measurable map &* is called a common
random fixed point of the pair (S,7) if
& (w) = S(0,*(0)) = T(w,&*(w)), for each w € Q
and some £*(w) € C.

Several authors have provided random version of
many known iterative algorithms (see e.g. [20,21,22] and
references therein).

Agwu et al. [20] introduced a new random scheme
called Jungck-DI-SP random iterative scheme as follows:

Definition 3./20] Let I',S : Q x C <+ H be two random
mappings defined on a nonempty closed convex subset of
a separable Hilbert space H. Let xo(§) : Q +» C be
arbitrary measurable mapping for & € Q.n = 1,2, ....
with I'(§,C) C S(§,C). The Jungck-DI-CR random
iterative scheme is a sequence {S(&,x,(®))}>_, defined
by

S(gvxn+1(€)) = O‘n,ls(é axn(g))
i—1

/y .
+ Y 0 [T = 00 )T (6, 30(8))
i—

a=1
[y
+Ijl(] - O‘n.,a)rll (&;vn(8)),
S(‘:vy”(é)) = Yn,ls(éaxn(‘:))

t—1

L
- gmbnl(l — 1) (€, 20(8))

)
+TT0 =1 G an(8)
=1
S(&.zn(8)) = 8,1S(&,xn(&))

I3 s—1
Faifo-sor-cue
I3
080 En@), ©

where {06} o, {Tn}o and {6,};_, are countable
finite of measurable real sequences in [0,1], and
l1,l,l3 € N.

On the other hand, different contraction mappings in
multiple research were studied, for example, Albageri and
Rashwan [23], introduced the following generalized
¢-weakly contractive condition:
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Definition 4./23] Let S,T : Q2 x C <> C be two random
mappings defined on a nonempty closed convex subset C
of a separable Banach space X such that
T(&,X) C S(E,X). Then the random operators S, T are
satisfying  the following generalized ¢- weakly
contractive-type if there exist L(§) > 0 and a continuous
and non- decreasing function ¢ : R™ — R with ¢(t) >0
for each t € (0,00) and ¢(0) = O such that for each
x,yeC,&eQ,

17(&,x) — (évy)l\
< LEISED-TE)
x[|IS(&.x) = S(E. V)l = o (IT(E.x) =T(E.¥))) (6

Recently, Okeke et al. [24] introduced the following
generalized ¢ —weakly contraction of the rational type:

Definition 5./24] A random operator T : Q x C <> C is
a generalized ¢ —weakly contraction of the rational type,
if there exist L(®),M(®) > 0 and a continuous and non-
decreasing function ¢ : RT — RT with ¢(t) > 0 for each

t € (0,00) and ¢(0) = 0 such that for each x,y € C,§ € Q,
we have
JITE0) = TEDldu(E)
<aperien ([l
1+M(E)[x=T(S, ¥
[lx =l ))
(N
</1+M &)l —=T(&,x)]l
Keeping in mind the generalized ¢-weakly

contractive conditions (6) and (7), we introduce the
following generalized ¢-weakly contractive condition:

Definition 6.Let S, 7 : Q X C <» C be two random
mappings defined on a nonempty closed convex subset C
of a separable Banach space X such that

T(&,X) C S(E,X). Then the random operators S and T
are satisfying the following generalized ¢- weakly
contractive-type if there exist
L(&),n(&) >0,vi €10,1),Vi € N and a continuous and
non- decreasingfunction ¢ :RT — R with ¢(t) > 0 for
each t € (0,00) and ¢(0) = O such that for each
x,yeC,EeQ,

I7'(8.) =T'(E.)

< i GVTIE)IS (G0 -1 (€]

" ( VIIS(E.x) — S(E.y)
L+17IS(8,%) =T (&, %)l
|

i IS8, x) =S8y
¢ (1+ni||5(é,x)T(§,x)||)) ®)

Proposition 1.(/2]) Let {(Xn}f/:] C N be a countable
subset of the set of real numbers R, where k is a fixed
nonnegative integer and N is any integer with k41 < N.
Then the following holds:

N i—1 N
oy + Z OC,'H(]-OC])-FH(]—OCJ'):].
k =k

i=kt+1 j=

Proposition 2.(/2])Let u,v be arbitrary elements of the
real Hilbert space H. Let k be a fixed nonnegative integer
and N € N such that k+1 < N. Let {v;}.,' C H, and
{a.}Y, C[0,1] be a countable finite subset of H and R,
respectively. Define

N il

y=ot+ Y o [J(1—aj)vi

=kl ek
N

+]](1—aj)v.

=k
Then,

ly —ull® = el — MH2
N

+ ) azH — o) |lvi1 —ul®
i=k=1
+H(1*05j)|\V*MH2,
=k
N i—1 )
o | Y o [T =)l —viill
i=k=1 =k

—a;j)|[vi1 — (0t +Wi+1)||2

i1 )
+oy [T(1 =) llv—vn-i |l
=k

wherewk:Zl e 1alnj k(l o)V |+H
k=1,2,..Nandw, = (1—cp)v.

(1 - (Xj)V,

The following lemma is useful for proving our results.

Lemma 1./25] If {A,} be a sequence of positive numbers
such that lim, A, =0, and 0 < 6 < 1, then for any
sequence of positive numbers {x,} satisfying
X1 < 0xy+ Ay, n=0,1,2,.... Then, lim,_,ex, = 0.

3 Convergence results

The following section contains some convergence results
for the new random iterative schemes under the new
generalized ¢-weakly contraction defined in (8). First of
all, motivated by iterative schemes (2), (3) and (5), we
will define new random iterative schemes as follows:

Definition 7.letr I',S : Q X C <» C be two random
mappings defined on a nonempty closed convex subset of
a separable Banach space X. Let xo(&) : Q + C be
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arbitrary measurable mapping for & € Q,n=1,2,.. with
I'(&,X) C S(&,X). The Jungck-DI-CR random iterative
scheme is a sequence {S(&,x,(®))};_ defined by

S(&,xn1(€)) = 0 1S(E,yu(£))
Iy i—1 '
+Zan,iH(1 — )T (E,yn(E))
i =1

+H l_ana
S(E,yn(&)) = Vn,nS(é, (&)

%) t—1
+ Z Yot H(l - Vn,b)rtil (&,2(8))

(€ n(E)),

+H 17’)/ b
S(éazn(é)) = n,lS(‘gv n(é))
I3 s—1
+ ) 8 JT(1 =800 (8,xa(8))
s=2 c=1

2(8,2(8)),

I3
H]T( = 80T (E xa()), ©
c=1

where {04} A} and {8,};_, are countable finite
of measurable real sequences in [0 1], and ;15,13 € N.

Also, the Jungck-DI-Karahan-Ozdemir random
iterative scheme is a sequence {S(&,x,(®))}r, as
follows:

Definition 8.ler I',S : Q X C <> C be two random
mappings defined on a nonempty closed convex subset of
a separable Banach space X. Let xo(&) : Q + C be
arbitrary measurable mapping for & € Q.n=1,2,.. with
I'(é,X) C S(&,X). The Jungck-DI-Karahan-Ozdemir
random iterative scheme is a sequence {S(&,x,(®))}5_,

defined by
S(&xn11(8)) = 01T (§,3(8))
/) i—1 )
+Zan,in(] - O‘n.,a)rlil(éa)’n(é))

+H (1 @I (E.30(8))
5(Syn(8)) = %, 11"t(§ n(§))
+ZYntH ]_an gzn(é))
+H1—7’b 2(8,2(8));

85(&,zn(8)) = nlS(é (5))

+Z5,”H 1_ rzc)l—‘S l(éaxn(é))

=1
+H(1 — 8, )T (E,x,(8)), (10)
c=1

where {0y} o, {Vn o and {8} are countable finite
of measurable real sequences in [0,1] and ;15,13 € N.

Remark. 1.If Q is a singleton in (9) and (10), we get the
nonrandom version of (9) and (10), respectively.

2.(a) If 5 =0 in (9), we get the following iterative
scheme:

S(&,xn11(8)) = @ 1S(&,yu(§))
Iy i—1 '
+Y o [T = )T (E,yn(E))
=2 a=1

[

+H(1 - O‘n,a)rl] (éayn(é))a
a=1

S(&,yn(&)) = Yn,ls(éaxn(‘:))
%) t—1
+ZYH,IH(1 _Yn,b)rtil(éazn(g))

+H1—y,,

(b) If I, =13 = 01n (9), we get the following iterative
scheme:

S(&xn41(8)) = 0 1S(8,yn(8))
I i1 '
+;O‘n,i1:11(] - O‘n.,a)rlil(‘gv)’n(é))

2(8,2n(8))- (1n

[y
+T1(0 = o) T (Eva(E)),  (12)

a=1

3.If § is an identity mapping in (9) and (10), we obtain
the following iterative schemes:

Xn1(8) = A 1yn(§)
il

+'IZI(X”,,’H(1

a=1

- Ocn,a)FFl (&,ya(€))

+H — Qo) é yn(8)),
(&) =, lxn(‘g)
+ZYMH 1= %) (6,2(8))
+H1—Yb 2(8,2(8)),

@© 2022 NSP
Natural Sciences Publishing Cor.



Appl. Math. Inf. Sci. 16, No. 3, 441-456 (2022) / www.naturalspublishing.com/Journals.asp

Zn(é) = n,lxn(é)
I3 s—1
n ;5” Ijl(l =80 (E,x(E))

I3
+]T( =80T (&, x(8)), (13)
c=1

Xni1(8) = O‘n,lri(éaxn(‘:))
I i1 _
+;an,iljl(l - an,a)rlil(éayn(‘:))

[y

JFH(l *an,a)rll(év)’n(é))v
a=1
(&) = %I (§,%n(E))
+ZZYntH 1 _YH,b)Ft71(§7Zn(€))

+IH(] —%)2(8,20(8)),
=1
Z’l(é) = n,lxn(g)
I3 s—1
+ Y 80 [T = 8ne) T (€, xu(E))
s=2 2

c=1

&}
+H(] —5,,,6)1"[3(5,%(5)), (14)
c=1

where {ot,} o, {W}y and {8,};_, are countable
finite of measurable real sequences in [0,1] and
l,lh,l3 €N.

Theorem 1.Let C be a nonempty closed and convex
subset of separable Banach space X, and let
I',S: Q2 x C <« C be two random operators satisfying the
generalized ¢- weakly contraction defined in (8)with
Ir'&,X) CS(&,X). Let q(§) be a common random fixed
point of (S,1,81I")(i.c.S(E,q(£)) = [(E.q(&)) =
SE,q(€)) = T(E,q(€)) = q(E), and for xg € C, the
sequence {S(&,x,(&))}_ is the random Jungck-DI-CR
iterative scheme defined by (9). Then the random common
fixed point q(&) is Bochner integrable.

Proof.To prove that ¢(&) is Bochner integrable, it suffices
to prove that

lim ||S(&,x

n—yoo

n(6)) —a(8)l[=0.

Using the Jungck-DI-CR random iterative scheme (9).
Applying contractive condition (8) and using Proposition

2, we get
1S(8,xn4+1(&)) — (é)l\2
i—1
= []0:,18(&,yu(& +Z‘XMH 1—0{,,@)1""71(5,)1,,(5))
I
+H(1 = )T (& 3n(8)) —a(§)II?
a=1
< OfanS(é (&) —a(&)|
i—1
+ZO€MH — ) IT (& 3(8)) —a(§)II?
(@),

+I:Il(1 — 0 ) |IT1 (€, yn(E)) —

it follows that

i—1
H2+Zanln ]_arz,a)
» (ez";‘.(,) L)1/ (Ea(€) T (6.l H)

" ( vilS(8.q(8) — S8, ya(E))l
L4+n=1S(8,4(8))

< an,lHS(‘gv)’n(

—T(E,q(&))]
i IS(E,9(E)) = S(E,yu(&)l ?
¢ <1+nf'|s<5,q<5>>—r(é,q<é>>|)>

I YL (MWL (E)]IS7 (E.q(8))~T (Eq(E))] ’
+H(1*O‘n,a) <e s ! ! )

" < vI[S(8,q(8)) = S(E.3(E))l
1+n"IS(8,4(8)) —T'(§,q(&))ll
_gh ( 15(S,4(8)) — (5 n(S)
14+n"S(8,q(8)) —T'(§.q

it follows that

I1S(E xa11(8)) — (&)1
< 01 (IS8, ya(8)) — a(§)I1?

+ZamlHl1—ocn,a)(Z] (v zumou)z

><< v IS(E,9(8)) — S(E.y(E))l
I+n=1o]

IS(é,q(é))S(é,yn(é))H)Z
L+n=1o]

. 2
+H (1 Oha) < (“)v’”wé)non)

y <V" 15(5,4(6)) = S(E,y(E))
I+nhjo]

(IS a(E) — SEEDI )2
¢( T ))

o™
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it follows that

0 [IS(&,ya(&)) —a (&)

i
< 01 [[S(E,yn(8)) = a(§)II* + Y i x
=2
i—1
I:Il(l — ) (VT?(1S(8,9(8)) = S(&, (&)

(IS (E,q(8) — S(&. (&)1

+ H(l - oc,,ya)(vl
= <an,l + ZZI (Xn,i ﬁ(l - an,a)(vi71)2
i=2 a=1

+ll—II(l - Oﬂn,a)(vl‘)2>
a=1
x[1S(&.yn(&)) —a(d)]>

Since v"’l,vll € [0,1), we have by Proposition 1,

[y i—1 )
On,1 + Z O i H(l — ) (V)
i=2 a=1

+ II_II(] - O‘n.,a)(vl' )?

a=1
I i—1 I
< an,l + Z an,i H(l - an,a) + H(l - an,a)
=2 a=1 a=1

=1,
then we can apply this fact above to get the following:

IS(x0+1(8)) = a(E)II* < IS(&,ya(&)) —a ().

By using (8) and (9), we have:

IS(.ya(&)) —a(&)|* =

I t—1
HYnIS +Z’)/ntH ]_er,b)x
)
F’”(é,zn(i)ﬂLIH(l — V) T2(E,2a(€)) — (&)1
=1
< %1 l1S(§,x(8)) ||2+Zyml—[ (1= %) X
=2 b=1

171 zn(8) —a(E)> + H(l = Tap) X
b=1
IT2(8,2(8)) — a(E)I1,

it follows that

IS(,ya(&)) —a (&)

< Yn1 ||S(€a (

||2+Zyn,H 1= %p)
=2 =
y (ez; LRI q(8))- rf(é,q@))n)

X( vHIS(E,9(8)) = S(8,za(8))l
L+n"=1IS(8,4(8)) —T'(§,4(8))l

e IS(E,q(&)) = S(E,z4(6)) ?
’ (1+m1w@q@»r@q@m))

]_an

2
- | i
( WL (E)])T (€, q(é))ﬂ(é,q@))n)

vE[S(§,9(8)) —S(&,z:(8))l
1+n%S(8,9(8)) —I'(§,4(8))ll
¢zz( 1S(S,4(8)) = S(&,za(8)) ))2
1+n"2(S(8,9(8)) —T'(§,4(8))||
it follows that
IS(&,3u(&)) —a(&)?
< Yn,IHS(éaxn(é)) —CI(’:)HZ

l r—1 e
+Zz Yo [T(1 = Ya) (ezjzll (5 ZU(é)IIOII)Z
=2 b=1

" (Vt1||5(§a61(§)) —S3(S: ()l
I+n'=1o]|

o1 (18(E,9(8)) —S(8.z4(8)) :
ot (P )

b ) L 2
1—p,) [ Z4 (2@l
I yﬁ>( >

" (VZZIIS(é,Q(é))—S(é,zn(i))ll
L+n]0]

L (ISE,q(8) = S(E,z(E)IN
‘¢l( R ] ))’

it follows that

IS(&.3(€)) —a(&)II?
< Yn1 HS(éaxn(é)) - Q(g)

t—1

H(] - %z,b)(‘ﬂi

b=1

[
I+ Yt X

=2
D218(8,2a(8)) —a(&)I1?

[

+T =) (V2)?

b=1

1S(&,2a(&)) — q(&)]I>. (15)
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Again, we compute the last estimate of (15) by using (8)
and (9) with Proposition 2 as follows:

1(8,2n(8) — (~’§)||2
”6”15 +26nsx
s—1

I:Il ]_ nsrs ] ‘:xn(‘g))

+I:Il(] - 6n,c)F13(€axn(€)) _q(g)”Z
< 8018, xa(8)) —q(&)?

I3 s—1
+ ;5” 71(1 = &) IT° (€, xa(8)) — (&)

I3
+[Il(1 — 81T (8,:(8)) — g (&)1,

it follows that
16522(8) —a(&)II?
< 0n1[1S(8,xn(8)) — (&

I3 s—1
P+ Y 5n.,cHl(1 —Bne)
s=2 c=

x (ezj;‘. (‘Y}l)VHU(é)IIS-f(é,q(é))fﬂ'(é‘,q(é))ll)2

><< viIS(E,4(8)) = S(Ex())] >2
T+n=11S(8,4(8)) —I'(S,q(S))l

e IS(E,9(&)) = S(E,xu(&))| ?
¢ (1+nXWﬂéq@DlYéq@Dl))

I3
+ H(l — One) X
c=1
: . ) 2
<e2§-31 (?)vl3‘Lf(é)Sf(éa(é))rf(émé»n)

" ( VEIS(E.q(8) —S(E.xa(E))]
14+n5(18(5,4(5)) —T'(§,4(8))l
) S)

)
o IIS(E.q(E) = S(E ()] ?
¢ (1+nhwwéq<>> I, (5»”))’

yields

108,20 (&) —a(&)]
< GutlIS(E,x(8)) —a(&)?

L s—1 ] 1\ 52y i
-+ 23:26,,,5-1"[1(1 —8c) (eiff:. (5 ZU(é)IIOII)Z

" (V“ 15(5,4(8)) = S(S, xa(E))
I+n=to]

IS a(E) — SEmEDI ) )2
¢( Lrto] ))

I ) 5
+ﬁ(1 — 8uc) (ei?. (I?)V’3L’(€)0)
c=1

" (Vl3|S(ivq(i))—S(&xn(é))l
1+nb(0]
o (18(E,a(8) = SE ()Y
o (P )
this implies that
16522(8) —a(&)II?
I3
< 8018, xa(8)) — (&) P+ Y 8us x
s=2
s—1
[Il(l*5n,c)(V“"1)2||S(€,Q(€))*S(é,xn(é))llz

I3

+]J( - 8ne) (V!

c=1

I3 s—1
= <6rz,l + Z Sn,c H(l - Sn,c)(vs.il)z
s=2 c=1

+ﬁ(1 5n,c)(V’3)2>
c=1
x[1S(8,a(8)) = S(&,xal&))]. (16)

Since v*~!,v5, v/ € [0,1), then by Proposition 1, we
obtain

)?1IS(8.9(8)) = S(E.,xa(8))]?

IS(2n) = a(E)II> < IS(&,xa) —a(&)I*.

Applying this in (15), we have
IS(E. (&) —a(&)II?
< Y1 HS(&,X,,(&)) - Q(é)

t—1

H(l _Yn (

b=1

[
1>+ Y T X
=2

DS, zn(€)) —a(&)I?

[

+ H(l - Yn,b)(vl

b=1

2)?115(&.9(8)) = S(&,zn(&))I?

[
< FualIS(E,x(8)) = a(E) 1>+ Y. tau X
=2

;10—x1< YIS (E) — a(E)IP
)
+TT0 =) (04 15(E 0 (2)) ~a )
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it follows that

IS(&.3u(8)) —a(&)II?
%) t—1
< (Yn,l + Z Yt H(l - Yn,b)(vtil )2
=2 b=I
[
+]]a —Yn,b)(vlzl)2>
b=1
x||S(&,x(&)) —a ()%
b t—1 b
< (Yn,l + ZYn,tH(l _Yn,t)+H(1 _Yn,b)>
=2 b=1 b=1
*|IS(&,x(8)) — (&)
= [IS(&.x(&)) — (&) (17
Applying (17) in (16), we get
[15(8,2n11(8)) —a(E)Il < [IS(S,ya(5)) —a(E)
< [IS(8,x(E)) — q(E)]I-
Using Lemma 1, we obtain that
lim, e ||S(E,%(E)) — g(E)]] = 0. The proof is
completed.

Theorem 2.Let C be a non-empty closed and convex
subset of a separable Banach space X, and let
I',S: Q xC <> C be two random operators satisfying the
generalized ¢- weakly contraction defined in (8) with
r'&,X) C S(E,X). Let (&) be a common random fixed
point of (S,I",8".I"") (i.e.,S(&,q(&)) = I'(§,9(8)) =
SUE,q(E)) = TU(E,q(E)) = q(€)), and for xo € X, the
sequence  {S(&,x,(§))}ry is  the  random
Jungck-DI-Karahan-Ozdemir iterative scheme defined by
(10). Then the random common fixed point q(&) is
Bochner integrable.

Proof.To prove that ¢(&) is Bochner integrable, it suffices
to prove that

lim ||S(&,x,

Tim [[S(€,%(&)) — 4(£)]| = 0.
Using the Jungck-DI-Karahan-Ozdemir random iterative
scheme (10). Using contractive condition (8) and
Proposition 2, we get

1S(&,xn+1(8)) — (Ji)ll2

< Han IF +Z(Xn,
i—1
Ijl(l - O‘n,a)riil(‘:vyn(‘:))

[y

JFH(l - O‘n,a)rll (&,yn(8)) —

a=1

q(&)|?

[l
NP+ Y omi x
i=2

q(&)|?

< O[T (€, xn(8)) — a(&

i—1

H(] - an.,a)HFiil(éa)’n(é)) -

a=1

/i
+H](1 — 0 IT" (&, 3n(&)) — a()IIP,

this leads to

1€ -xn11(8)) — q(E)?
< O ( Fi (VL) a(E) T (G alE H)

( VIIS(E,q(E)) — SExalE))]
Tr S, 4(@) T E.q(&))]
i UIS(E.q(8) = S(Ex(&))] ?
¢(1+n"lS(§ 4(&) - IE. (é))l))

i—1

+ZamH )
x(eZH(;‘) vI2LI)IITT (& q(8 H)

X( v lIS(E.4(8)) = S(E. (&)

)
T4+n=11S(8,4(8)) —=T'(8,q(5))

g <]
I I(h
+H(1 — Opa)e L G

a=1
VIIS(E,4(8)) = S(E,ya(8))]
. ( T q@))]
)

)_
T4+n"IS(6,9(8)) —T'(5,4(&
) = S(S,ya(E))l ’
)—TI'(&, Q(é))l)) ’

15(5,4(6)) = S(E,y(E)) >)2
+01IS(6,9(8)) = T'(5,4(8))ll

L) (E.a(8)—a(E)]l

)
L ISE )
’ (Hn’llS(é &

hence

IS(& xa11(8)) —a(&)I1?
<o 1V'||S(€ n(8)—a(®)

+Zan1H 1 —Oc,,,a)(v"*')z X
a=1

I\S(é q(8)) = S(&. (&)

+H 1*ana ”S(é Q(é))i

Now, we compute the last estimate of (18). Using (8),
(10) and Proposition 2, we obtain that

IS(.ya(&)) —a (&)
= %l (&, (&)

+iyn,n L= )T (&, 2E)

S(E,ya(E))IP.(18)
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L

HTO =126, 2(E)) —

b=1

< Yt IT7(8,xa(8)) —a(&

1

(L= 1) T (& 2n(E) —

[

HTTO =) IT2 (8 20(8)) —

b=1

q(&)|?

L
WP+ Y s x
=2

~
|

q(&)|?

b

Il
-

a(&)I?,

hence

IS(E. (&) —a(&)I?
(B O LI )T )

) = S(S,xa(E))l
£))—-T'(5,q(&))ll

(5(561)()%'))” >>2

2
< ')/n,l

VilIS(€,q(&)
x<1+ww@q<

Ly (- I5EgE) —siEx
¢<1+mw@ 4(®))

t—1
+Z%th 1 _Yn,b)
=2 b=1
% (eZ}:'l (v 2Lj(5)\\Sj(é,q(é))*l"j(éyq(é))ll)

><< vHIS(E 9(8)) — S(€,zn(8))l
T+n"1S(8,a(6)) = I'(&,4(8))

o ISEaE) - SE L@ V)
’ (1+mIM@q@» I, @MJ)

2

I
+ H(l — ’)/n,b) X
b=1
<ez§2 (B ’2'u<5>s1<5,q<5>>rf<57q<5>>||>

S(S:z(E))Il

( v2[IS(E.q(€) —
§)-r

Also, we compute the last estimate of (19) by using (8) and
(10) as follows:

I1S(8,22(8) —a(&)I?
||5n15(5 (5))
+28’”H ncFY léxn(é))

+I:Il(1 — 81 )T5 (& ,x(8)) — a1

< 801 [1S(8,xa(8)) —4(&

I3
)12+ Z On,s X
s=2

s—1

[T =80T (6, x(8)) — a(8)]?

c=1

I3
+I:Il(1 — 8,173 (8,x0(8)) — q (&)1,
it follows that
I15(8,2a(&) —a(&)]1?
I3
< 8u1[IS(8,x(8)) — ()P + Y 8as x
s=2
s—1
[e-
X (ez,; (51w é)IISf(é-,q(é))fFf'(&q(é))ll)2
><< VIS8, 9(8)) = S(&x(8))
L+n1S(8,q(8)) —T'(&,4(8))l

o ¢s 1 ( ||S(€aCI(€))_S(€
T4+n°1I8(6,9(8)) —

I3
+H(1 — Ope) X
c=1

) ) 2
(eZ? (5 ’*'U(é)l"f(é,q(é))q(@l)

((g)q)yé))ll))z

|
T+ 12[SE q(8) —T'E,q(@))] y
S[1S(E.x(8) —a(E)]
_¢zz( IS(£.4(8)) = S(5,za(8))] ))2 X(]+nl3|1"(§ (.»;))q 2(&)]]
T+ n2)ISE,q@)-TE.q@EDI) ) )
_¢h(hﬂéq@D—S@ (&) |))
T+ n5I0(E9@) —a@)/))
||S(§,yn(§))—q(§)|\2 hence
< (P ISE ) )P+ 3 o IS(8.20(8) —a(&)I*
| = < 8,1 [IS(E,%(8)) — a(&)I
T 3 s—1 s—1 (s=1\,5—27
bIJl(l—Vn (VIS 2a(8)) — (&) t;z(smg(lfgw)(ezyz.(,-)v L(é)non)2
(1 =y (v _a®P vUIS(E,9(8)) = SE (@)
HIO= B (P ISE @) =0 (9 X( et
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o (118(8:9(8)) = SE (DY)
o (B )
13 1 1 o 2
—8,0) (£ GV @l

Io-aof )

y <V’3|S(§,xn(§))Q(€)|
L+n5]0]

o (ISEx(E) —a(©)IN )
o (Pt ))
this leads to

IS(E.yn(8)) —a(&)II?
< 8utlIS(E,xa(&)) —a(&)I1?

I3 s—1
+) 5n,sHl(1 =8 ) (VIS x(6)) —a(6)]
s=2 c=

I3

c=1

I3 s—1
= (6%1 + Z Suc [T1— 8ue) (V1)
s=2 c=1

+ﬁ(1 5n,c)(vl3)2>
c=1
x||S(&,x(&)) —a ()% (20)

Since v*~!, v3 € (0, 1], we have by Proposition 1

&} s—1 I3
1+ Z On.s H(] - 6n,6)(vkl )+ H(l - 5”’0)(‘/13)2
s=2 c=1 c=1

I3 s—1 I3
< Sn,] + Z 6n7sH(1 - 8}1,0) +H(1 - 6n,c) - 17
s=2 c=1 c=1
so, we have
IS(S, Zn(??)) (5 )|I?

> < nl+26nsn nc)(vs.il)z

+ H(l - 6n,c><v13>2>
c=1

x[IS(&.x(&)) — a1
< [IS(&. (&) —a(&)I.

Applying the interesting above result in (19), we obtain

IS(€ya(&)) —a(&)II
< Va1 HS(éaxn(é)) - Q(g)

X 11_1(] - er,b)(v
[
+ H(] - er,b)(vl
b=1

[
||2+ Z Yot
=2
“21S(E,q(8)) = S(8,z(E))IP

2)?18(8,q(8)) = S(&,za(E))II,

it follows that

IS(&,ya(&)) —a (&)

[
< Y [IS(6,2(8)) = a(E) >+ Y. Yo
=2

t—1
X ;:I](l =) (VIS (&) —a(§)I?

[
+1£11(1 — %) (V2)?[1S(8,x(8)) — q(&)II.

%) t—1
- <er,l + Z Yot H(l - 'yn,b)(vtil )2
b=1

=2
L
+b]i11(1 Yn,b)(vlz)2> x [1S(&,xa(8)) — a()11%.
b t—1 b
<Yn,1+Zer,tH(l_an H]_an
=2 b=1 b=1
x||S(&,x(§)) — a(&)]>

= [IS(&.xa(§)) —a(E)II*.

Applying the interesting above result in (18)

IS8, xn11(8)) — (&)1
< 061 (V)(IS(8,0(8)) —q(8)]1?
+Zan,ﬁ 1 - q) (V1) x
I1S(&,3a(8)) —a(&)|1?
[y
+I:Il(1 — ) (V)2 [IS(E,3u(8)) —a (&)1,
hence
IS8, xn11(8)) — (&)1
[y
< Ocn,l(V")ZHS(&xn(i))—Q(€)|\2+;an,i
i—2
X[I] (1= ) (V2IS(E,x(8)) — 9(E)IP

HT = ) (VS xa(8) —a(E)?

(anl +ZOCMZI]I 1 _an,a)(viil)z

+ II_II(] - O‘n.,a)(vl' )2>

a=1
*|IS(&,x(&)) — (&)

< [IS(€.xa(8)) —a ().
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Using Lemma 1, we obtain that
limy e ||S(E,x0(E)) — g(E)]] = 0. This completes the
proof.

From Theorem 1,
corollaries.

we can present the following

Corollary 1.Let C be a non-empty closed and convex
subset of a separable Banach space X, and let
I',S:Q xC <« C be two random operators satisfying (8)
with I'(§,X) C S(&,X). Let q(&) be a common random
fixed  point  of  (S.T,S.I)(ie.SE,q(E) =
I'(£.q(€)) = S'(E.q(E)) = T'(€,4(E)) = q(€). and for
xo € C, the sequence {S(&,x,(§))}r, is the random
iterative scheme defined by (11). Then the random
common fixed point q(&) is Bochner integrable.

Corollary 2.Let C be a non-empty closed and convex
subset of a separable Banach space X, and let
I',S:Q xC <« C be two random operators satisfying (8)
with I'(§,X) C S(&,X). Let q(&) be a common random
fied point of (S,I,S.I) (ie,S(E,q()) =
I'(E,q(8)) = SI(E,q(E)) = T'(E,q(€)) = q(&), and for
xo € C, the sequence {S(&,x,(§))}or_ is the random
iterative scheme defined by (12). Then the random
common fixed point q(&) is Bochner integrable.

4 Stability results

In this section, we establish some stability results in
separable Banach space for our new random iterative
schemes defined in (9) and (10) under new generalized ¢-
weakly contraction defined in (8).

First, we will prove that the Jungck-DI-CR random
iterative scheme {S(&,x,(§))}, defined in (9) is
(S,I')— stable in the following theorem:

Theorem 3.Let C be a non-empty closed and convex
subset of a separable Banach space X, and let
I',S: Q2 xC < C be two random operators satisfying (8)
with I'(§,X) C S(&,X). Let q(&) be a common random
fixed  point  of  (S.T,S.I)(ie.SE,q(E) =
I'(£.q(€)) = S'(E.q(E)) = T'(E.,9(E)) = q(€). and for
xo € C, if the random Jungck-DI-CR random iterative
scheme defined by (9) converges to q(E). Then the
sequence {S(&,x,(&)) }or_y is (S,I")— stable.

Proof.Suppose that {S(&,1,(£))} 7, be arbitrary sequence
of random variable in X, and

& = [IS(8,1041(8)) — 1 S(,1(5))
I i1 '
- Z Ot i H(1 — ) (. 8n(8))

fnlf%a (&.ga(ED%, 1)

where for every € € Q,

S(éagﬂ(g)) = Yn,ls(an(é))
o) t—1
+Z7’n,t H(] _Yn,b)rtil(‘gvfn(‘:))

+H 1= %) T2 (E, £u(8)), (22)

and

S8 /a(8)) = nlS(é tn(é))

+Z5nsH

=1
+H]_ nc

We will prove that ¢(£) is Bochner integrable with respect
to the sequence S(&,2,(§)). Let &, — 0, as n — oo, then by
21, we get

1S(8,tn41(S)) —
= [le18(5,1(5))

/) i—1 '
+Z Oﬂn,iH(l — ) (E,2a(8))

+H l_ana

8. )1 (6,1a(8))

B(&s1(8))- (23)

q(&)|?

(§,8x(8)) —4(&)

+Z%H
[y

+TT0 —na) T (§.8a(8)) —

a=1

[anIS 5 trz an,a)riil(gvgn(é))

St (O,

it follows that

1S(8,tn41(6)) —

< ||anlS§ tn

(é)l\2
+Zam

_O‘n,a)riil(éagn(é))

i—1

[10

a=1
[y

+TT0 — 0a) T (§.8a(8)) —

a=1

a(§)II?
+H*[(X”|Sél‘n +Zant
H O‘narl ] (8,8n(8))

+TT0 o) (§.8u(8)) = S(& tus1 (6],

a=1
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this leads to Again, usi.ng (8) and (22) with Preposition 2 to compute
IS(&,tar1(8)) (é)Hz the following:
I15(&,8a(8)) — (&)1
< n S n nl
Jn3(Emis +Z“ = I718(6.(8)
i—1
I—[l(l — &) (E,2a(8)) +ZYMH (1= 1) 16, £2(8))
a= =2 b=1
/)
+ Hl(l — U )T1(8,80(8)) — q(&)I1” + &, +H(1 — 1) T (8, £2(8)) —q (&)
a= b=1
hence o)
IS8 t011(8)) —q(&)II? < Y lIS(8,1a(8)) —a (&)1 + Zz%w X
d t—1 -
ot On ISR (E)) ~a O+ o Tl @@ - (@)
i—1 -
_ i—1 _ 2 I
[10 =G ae(E) =22 #TT0 = ma I E.AE) - a0
I -
+ 10 = )T (&, 2a(8)) — (&)1, it follows that
it follows that . 1S(8,4(8)) —a(&)I1?
(&, tar1(8)) —a(E)] i1
< 6+ ot [SE.0(E) — (&) SAL I CIEe vl (R
+ i O ﬁ(l — O a) X X (ezﬁ;‘l ( ;')v’*zwé)||sf<5a(é))—rf(é,q(é))n)2
5 )T e (Y S(Ea(E) ~ SE )]
(ez, L ()Y ©)IS (6 a(9) F(é-,q(é‘))ll) <1+n"||S(€,q(€) L @)

ViUIS(E,(8)) — S(&,2n(©))]
X(1+W1W@q@ﬁ I'(6.q(0))l Wl< 15(&,9(8)) = S, £u(&))] ))2
_Wl( IS(€,4(£)) — S(E,8(&))] ))2 T+ TIS(E,4(8) — T, a(€)]
T TS(E,q(8) — T(E,q(@))]

b
+ H(l - Yn,b) X
b=1

+H — Ona)
L7 (VL ©)1ST(E.a(8) TV (E.a(E))]
(ezi'l(’;)vzl i 5>||sf<5,q<5>>rf(ég(é»ﬂ) (e a ! " >
y 5 ( v2(IS(€.9(8)) — S, fu(E))l
" ( 'HlS(é q(é))—S(é gn(i))ll 1+n2|S(E,q(E) — r(.»; a@ENl
¢h< ISE.0(€)~5(E.0(6) )) D reaon))
L+nhS(8.q(8) —I'(8,qE)II/) ) ,
Now, we have this leads to
I1S(81041(&)) —a(&)]1? I15(8,2x(8)) —a(&)I
I >
< &+ 01 [IS(8,1(8)) —q(&)ll2+zzan,i < W I1S(8,1a(8)) — q(&) >+ lZ Yo
i= j=2
i—1 — _
x H(1 — ta) (VT )?IIS(E.9(8)) — S(E,8n(E))I? H] (1= 1) (e I (’7])V’*2U(5>uou)2
b=1
_ 2 vIS(E,a(8) —S(E. f(E))l
+Hﬁ PIS(E.q(E)) — S(E.8a(€)]7-24) x( S,
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¢11<|S(§ q1+nr '||§0||fn ))2
+H 1= %) <e (vt 0>2

X( vR(IS(E.9(8)) = S(E. /(&)
14+n~]|0]]

L (ISEa(E) — SEREDI )
¢ < A ))’

it follows that

IS(8, £2(8)) —a(&)1?
b
< FualIS(8,1a(8)) —q(&)II* + ;%,z x
t—1
bI:Il(l—Yn p)(VT2IS(E,q(8)) = S(E, ()17
b
+le(1 — %) (V2)?[1S(8,4(8)) = S(&, fu(§))II*. (25)

Finally, we compute the following:

(é)l\2
+Z6MH 1_ nsrs ] é tn(‘:))

1S(8,/a(S)) —

||5n IS 5 tn

I3

HT(1 =85 (8,1(8)) —

c=1

q(&)|?

q(&)|?
= 8,5) 771 (8. 1a(8)) —

< 8u1l18(8,t(8)) —
l3 S—
+Y 5n,sHl(1
s=2

c=1

q(&)|?

I3
+U1(] =805 (&, 0(8)) —a(&)],

hence

[N AHETI]
I3 s—1

< 801I8(E,0(8)) —q(E)IIP+ Y. s [T(1 = 80e)
s=2 c=1

x (ezﬁ;‘. (’Y}1)VHU(S)IIS-f(é,q(é))fﬂ'(é,q(é))ll)2

X( v lIS(E,9(8)) = S(E t(€))
T4+n118(8,9(8)) = I'(5,4(8))ll

e 15(S,a(6)) = S(S,t(S))l ’
¢ <1+nsl||5(5a61(5))—F(57¢I(5))||>>

I3
+H(1 — One) X
c=1

. . . 2
(ezj?] (’,3-)V’3'L-’(é)Sf(é,q(é))F-’(é-,q(é))ll)

S, t())l
) —T'(§,4(8

viS(E,q(8)) -
x<1+Wﬂﬂ5ﬁ5
£

_oh < 15(S,q(

)
) =S(S,t(8)) >)2
1+nb(IS(8,9(8) —T'(&.qENI /)
Hence, we get

u1[1S(8,1(6)) —

< 6rz 1 ||S(é tn(é

a()IP
|F+Za“

s—1 B . 1:1(; )VA—2 i&)ol
[10-8.0( veer)’

" <V“'1||S(€,Q(€)) — S ()l
L+n=to]

(1S a(E) — SEREDI )
¢ ( LrTo] ))

+H (1= 8, )eE (VoD @0l

X( vBIS(€.9(8)) = S(&.t(&))]
1+n5][0]]

|5@M@D—ﬂ§%@m02
T+ o] |

_¢13
this implies that
81 [1S(8,1(6)) —

< 8n1[18(8,1(S)) — ()

s—1

[T =6.c)(v™

c=1

q(&)I1?
I3

1P+ 8us
s=2

D2IISE,a(8)) — S(E.m(&))I1?

I3

+[J( - 8ne) (V!

c=1

I3 s—1
= <5n,1 + Z On,s H(] - 6n,c)("57] )?
s=2 c=1

c=1
x|[S(8,q(8)) = S(&, (&)

< [IS(€,q(&)) = S(&.ta( €D, (26)

)?1IS(8,9(8)) = S(E,t(&))I?
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by using v*~!,v53 € (0,1] and Proposition 1. Applying
(26) in (25), we obtain

I1S(8,8n(8)) —a(&)I1?
[
< Pt IS(E, (&) —a(&)IIP+ Z,Zyn,z X
t—1
bI:Il(l — ) (VT[S q(8)) — S(&, (&)1
L
+b]jl(1 — 1) (V2)1IS(8,4(8)) = S(&,ta(E))I,

it follows that

I1S(8,4(8)) —a(&)I1?
/] t—1
S (Yn,l + Z er,t H(l - Yn,b)(vt)z
=2 b=l

[
+ H(l - Yn,b)(vlz)2>

c=1

x|[S(&,x (&) —a(®)]*.
b t—1
< (Yn,l + Z Yot H(l - Yn,b)
t=2 b=1

*[|S(€,ta(8)) —a(&)II?
= [IS(&.ta(8)) —a(&)II. 27)

Applying (27) in (24), we obtain
IS(8. 1a11(8)) —a ()]

<&+ O‘n,lHS(‘gvtn(é)) —q

[
+ H(] - %z,b))

b=1

[
(5)||2+;a,,,,~><

~S(&.8a(E))II?

i—1

[T - o) (v')?

a=1
[y

+T( = ) (V)IIS(E,q(8) — S(E.8a(E))I,

a=1

15(5,4(&))

it follows that

I1S(81041(&)) —a(&)1?
ll i—
< &+ (an,l + Zan,iﬁ(l - an,a)(vi)z
=2 a=1

+H — Q) ( )
x|1S(&,1a(8)) — q(&)II?
15 i— I
< & + (an,l + Z an,i II](I - an,a) + H(] - an,a))
=2 a=1 a=1

x[IS(&,ta(€)) — q(&)|?
< &+ |IS(E,1a(E)) — q(&)]I. (28)

Using Lemma 1 and 2, we obtain that

lim, e S(E,0,(8)) = q(&). Conversely, let
lim, e S(&,2,(&)) = 0, then, we will show that &, — 0 as
n— oo,

= [IS(&.tas1(8)) —a(&) — [01S(&,2a(E))
I i1 _
+;O‘n,iljl(l _O‘n,a)rlil(‘gvgn(é))

[y

+ H(l - O‘n,a)Fl1 (€,

a=1

gn(&)) —a(&)]II%,

it follows that

&n

< IS, tar1(8)) — q(E) > + [ 0,1 S(E,1a(E))
I3 i—1
+Y o [T = )T (€, 80(8))
=2 a=1

[l

+ 10— o) (,2a(8)) —a(§)I?
a=1
< I\S(é tn1(8)) = q(&) P+ 061 [IS(6,1:(8)) — g (&)1
i—1
+ZanzH (1= )T (8, 2a(8)) —q(&)I

+I:Il(1 — )T (§,8n(8)) — a(&)]1% (29)

By the same way of computing the estimate
IT(S+8n(5)) — q(&)|l, we can prove that

a(@)ll < (V)?IIS(E,8n(&)

IT7(€,8a(£)) — )
<1I8(5,ta(8)) — (&

—q(S)ll
I

Applying this in (29), we get,

&
< IS, tar1(8)) —a(&)]
+01[1S(8,ta(8)) — (&)

+zanfn L ) (V2 S(E 8a(E)) — (6]

+I:Il(1 — 0 (V1) 1S(8,84(8)) — a()I?

= IS(&,ta41(E)) — q(E) >+ 1 [IS(E.ta(E)) — q(E) 2
+<Zamll_[11ana ]l—Ilfana 2)
x|1S(&,n(8)) —a(&)II,
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it follows that

&n

< IS(&.10+1(8)) — (&) I + 01 S (€, 1x(§)) — a(E)I?
i—1

I /)
+<Z%JIU—%AW"V+H0—%@wwﬂ
i=2 a=1

a=1

x|[S(€,ta(§)) —a(&)I?
= IS, tmr1(8) —a(&)I?

I i1 _
+ (oc,,,l + Y i [T = ) (ViT')?

=2 a=1

+ﬁ(1 - an,a>(V")2>
a=1

x|IS(&,t(8)) —a(&)I?
< IS, tnr1(8) = (@) I + 15§, 1a(&)) —a ().

The right hand side of the above inequality tends to zero
as n — oo. Thus, g, — 0. This completes the proof.

Theorem 4.Let C be a non-empty closed and convex
subset of a separable Banach space X, and let
I',S:Q xC <« C be two random operators satisfying (8)
with I'(§,X) C S(&,X). Let q(&) be a common random
fived point of (S,[,S.I7) (ie,S(E,q(E) =
I'(£.4(8)) = S(E,q(&)) = ['(£.4(8)) = q(&). and for
xo € C, if the Jungck-DI-Karahan-Ozdemir random
iterative scheme defined by (10) converges to q(&). Then
the sequence {S(&,x,(&)) Yoy is (S,T)— stable.

Proof.The proof of Theorem 4 follows similar lines of the
proof of Theorem 3.

From Theorem 3, we can present the following
corollaries.

Corollary 3.Let C be a non-empty closed and convex
subset of a separable Banach space X, and let
I',S: Q2 xC < C be two random operators satisfying (8)
with I'(§,X) C S(&,X). Let q(&) be a common random
fixed  point  of  (S.T,S.)(ie.SE,q(E) =
I'(£.q(€)) = S'(&.q(€)) = T'(E,q(E)) = q(€), and for
xo € C, if the random Jungck-DI-CR random iterative
scheme defined by (11) converges to q(&). Then the
sequence {S(&,x,(8))}oy is (S,T)— stable.

Corollary 4.Let C be a non-empty closed and convex
subset of a separable Banach space X, and let
I',S:Q xC <« C be two random operators satisfying (8)
with I'(§,X) C S(&,X). Let (&) be a common random
fixed  point  of | (S.T,S.I)(ie.SE,q(E)) =
I'(£.q(€)) = S'(E.q(€)) = ['(E,9(E)) = q(€). and for
xo € C, if the random Jungck-DI-CR random iterative
scheme defined by (12) converges to q(§). Then the
sequence {S(&,x,(8)) Yoy is (S,T)— stable.

5 Conclusion

In this paper, we have introduced new random iterative
schemes  namely, Jungck-DI-CR  random and
Jungck-DI-Karahan-Ozdemir random iterative schemes.
Also, we have studied the convergence and stability of
theses random iterative schemes under new generalized
¢- weakly contraction. Ultimately, we omit the sum
condition of the countably finite family of the control
sequences and injectivity condition of the operators.
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