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1 Introduction

Fixed-point theory as an important branch of nonlinear analysis has been applied in the
study of nonlinear phenomena. The theory itself is a beautiful mixture of analysis, topol-
ogy, and geometry. Recently, iterative algorithms for finding common fixed points of non-
linear mappings have been considered by many authors. The well-known convex feasi-
bility problem capture application in various disciplines such as image restorations, and
radiation therapy treatment planning is to find a point in the intersection of common
fixed-point sets of nonlinear mappings (see, [1-6]).

From the method of generating iterative sequence, we can divide iterative algorithms
into explicit algorithms. Recently, both explicit Mann iterative algorithms and implicit
Mann-iterative algorithms have been extensively studied for approximating common fixed
points of nonlinear mappings (see [7-17]).

In this paper, we consider the problem of approximating a common fixed point of asymp-
totically nonexpansive mappings based on a general implicit iterative algorithm, which
includes an explicit process as a special case. The organization of this paper is as follows.
In Section 2, we provide some necessary preliminaries. In Section 3, weak convergence
theorems are established in a uniformly convex Banach space.

2 Preliminaries
Let E be a real Banach space. E is said to be uniformly convex if for any two sequences {x,,}
and {y,} in E such that ||x, || = ||ly,|l = land lim,_, o ||x, + y»| =2, then lim, o ||x, =y, =0
holds. It is known that a uniformly convex Banach space is reflexive.

In this paper, we use the symbols — and — denote weak convergence and strong con-

vergence, respectively. E is said to have Opial’s condition (see [18]) if, for each sequence
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{x,} in E, x,, — x implies that
liminf ||x, — x|| < liminf|x, —y|, Vy€E (y+#x).
n— 00 n—00

Let C be a nonempty subset of E, and T : C — C a mapping. In this paper, the symbol
F(T) stands for the fixed point set of T. T is said to be nonexpansive if

ITx - Tyl < llx-yll, VxyeC.

T is said to be asymptotically nonexpansive if there exists a sequence {k,} C [1, 00) with

k, — 1 as n — oo such that
|T7% = T"y| < kallx =31, Vx,yeCVn=1.

The class of asymptotically nonexpansive mappings was introduced by Goebel and Kirk
[19] as a generalization of the class of nonexpansive mappings. They proved that if C is a
nonempty, closed, convex, and bounded subset of a real uniformly convex Banach space,
then every asymptotically nonexpansive self mapping has a fixed point (see [19]).

In order to prove our main results, we still need the following lemmas.

Lemma 2.1 [20] Let C be a nonempty, closed, and convex subset of a uniformly convex
Banach space E. Let T : C — C be an asymptotically nonexpansive mapping. Then I — T
is demiclosed at zero, that is, x, — x and x,, — Tx,, — 0 imply that x = Tx.

Lemma 2.2 [21] Let {a,}, {b,}, and {c,} be three nonnegative sequences satisfying the fol-

lowing condition:
Apil = (1 + bn)ﬂn + Cys Vi > Mo,

where ny is some nonnegative integer, > -1 b, <00 and y_,-, ¢, < 0. Then the lim,_, « a,
exists.

Lemma 2.3 [15] Let E be a uniformly convex Banach space, r > 0 a positive number and
B,(0) a closed ball of E with the center at zero. Then there exists a continuous, strictly
increasing, and convex function g : [0,00) — [0, 00) with g(0) = 0 such that

m 2 m
D x| <D (eslal®) - g (Il —x1ll), Vi€ {1,2,...,7),
s=1 s=1

where x1,%3, ..., %, € B,(0), and o1, 03,..., 0, € (0,1) with Y " ;= 1.

3 Main Results

Before starting the main results in this paper, we give the implicit iterative process first.
Let C be a nonempty, closed, and convex subset of a Banach space E. Let T: C — C be
an asymptotically nonexpansive mapping with the sequence {k,}. For every u € C and
t, € (0,1), Define a mapping T, : C — C below

T,=tau+(1-t,)T"x, VxeC,Vn>1.
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If 1 -t,)k, <1, for every n > 1, then T, is a contraction. In the light of the Banach con-
traction principle, we see that there exists a unique fixed point of 7, for every n > 1.
Let xy be chosen arbitrarily and > 1 a positive integer. Let {ct,}, {81}, {Buz2}s - -+ {Burhs

{yn,l}: {Vn,Z}: ..., and {Vn,r}; {an}, {hn,l}: {hn,2}: IR {bn,r}! {cn,l}x {Cn,Z}! ..., and {cn,r} be real
number sequences in (0, 1) such that

r r r r
oy + E Brm + E VYnm =y + E bn,m + E Cnm = L.
m=1 m=1 m=1 m=1

LetS,,, T, : C — C be asymptotically nonexpansive mappings, for every m € {1,2,...,r}.

Find x;, y1 by solving the following equations:

r r
X1 = 0Xo + E BLmSm*xo + E Yim D1

m=1 m=1

r r
Y1 =aix + E bimSmx1 + E cim T
m=1 m=1

Find x5, y» by solving the following equations:

r r
2 2
Xy = ax) + E Bo,mS,,x1 + E Vo LYo

m=1 m=1

r r
2 2
Yo = doXy + E by S, %2 + E Com L%,

m=1 m=1

Find x,, y, by solving the following equations:

r r
§ n § n
Xp =0pXy1 + ,Bn,msmxn—l + Ynm ij/n,

m=1 m=1

r r
Yn = ApXy + Z bumSykn + Z Coyn T pyn.
m=1 m=1
In view of the above, we have the following implicit iterative algorithm:

X0 € C,
Xn = 0pXy-1 + Z:nzl ﬁn,mS:lnxnfl + Z:nzl Ynm T,nnyn; (1)

r r
Vi = Ak + Yy DumSin + Yt Com Lok, Y= 1.

Now we show that (T) can be employed to approximate fixed points of asymptotically
nonexpansive mapplings, which are assumed to be Lipschitz continuous. Let S, : C — C
be an asymptotically nonexpansive mapping with the sequence {s,,,,}, and T},,: C — C an

asymptotically nonexpansive mapping with the sequence {t,,,,,}, for every m € {1,2,...,r},
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where r > 1 is some positive integer. Define a mapping C,,: C — C by

Cn(x) = 0pXp-1 + Z ,Bn,menx,,,l

m=1
+Zynm (dnx"'zbnms x+ZCan x), Vn>1.
m=1
It follows that
[Cu) - C )|
SZVn,mtn ﬂn(x_y)"'zbnm S X — Sn chm T x—Ty’;y)
m=1 m=1

r r r
< Z Vimtn (a,, + Z bymSn + ch,mt,,> lx—yl, VayeC,
m=1 m=1 m=1

where ¢, = max{¢,,,:1 <m <r}and s, = max{s,,, : 1 <m <r}.

Y Viumbn(Gn + Yy DumSn + D niy Camtn) <1foralll <m <r,n>1,then C, isa
contraction. Hence, by the Banach contraction principle, there exists a unique fixed point
%, € C such that

,
Xy = Cn(x) =QpXp-1+ Zﬂn,msfnxn—l

m=1

+Zy,,m (a,,x+2bnm5 x+chmT x), Vn>1.

m=1

That is, the implicit iterative algorithm (Y) is well defined.

Now, we are in a position to give our main results.

Theorem 3.1 Let C be a nonempty, closed, and convex subset of a uniformly convex Banach
space E. Let S,,, : C — C be an asymptotically nonexpansive mapping with the sequence
{sum}, and T,, : C — C an asymptotically nonexpansive mapping with the sequence {t, .},
foreverym € {1,2,...,r}, where r > 1 is some positive integer. Assume that

F = hp(sm) N hF(Tm) £9.

m=1 m=1

Let t, = max{t,,, :1 <m <r} and s, = max{s,,, : 1 <m <r}. Assume that Zzil(k,, -1)<
oo, where k, = max{s,,t, : 1 < m < r}. Let {x,}°, be a sequence generated by (Y),
where {au}, {Buit {Buab - s ABurb AV b (V2 oo AV b A@nd A} (b}, - oAbk {enn )
{cna)s---s{cny} be real number sequences in (0,1) such that o, + Z:n:l Bum + Z;zl Vi =
Ay + Y i1 bum + Dy Cum = 1. Assume that the following restrictions imposed on the
control sequence (@}, {Buth (Bushr--or (Burb Vnih (Vnzhs oo bl (Bahs By
{bus}{cnit {cna)s ..o {cnyr} are satisfied
(@) liminf,, oo 0ty Bym > 0, liminf,, o 0ty Yy > 0 and liminf,_, o a,b,,,, > 0,
Vme{l,2,...,r};
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(b) Zm 1Vn, mbn(@n + Zm 1 nmsn + Zm 1Cn, mtn) < 1.
Then

lim ||%, — Syl = lim ||%, — Tyl =0, Vme{1,2,...,r}.
n—00 n—0oo

Proof Step 1. Taking p € ¥, we see that

r r
I — pIl < aullp-s = pll + Zﬁn,m HS:lnxn—l —P“ + Z VYnm ” T:,,yn —P”

m=1 m=1

= (05;4 + Z ﬂn,mkn> ls-1 — pIl + Z Vn,mkn“yn -pl (3.1)
m=1

m=1
and

r r
lyn =l < @nlln =l + Y bum|[Spn = + D cum|| Tin - |

m=1 m=1

r r
< anknl%n =PIl + Y bukallxn = pll + D cumkilln - p

m=1 m=1

< kullxn = pll. (3.2)

Substituting (3.2) into (3.1), we have

”xn —P” =< (an + Zﬁn,mkn) ”xn—l —P” + Z yn,mkﬁnxn —P” (33)

m=1 m=1

In view of iminf,_, oo &4 Bum > 0, and iy + Y 1 Bum + 2 vyeq Vum = 1, We see that there
exists some positive integer #;, and a real number /4, where 4 € (0,1), such that

r
E Ynm Sh, n=m.
m=1

Since Z (ks — 1) < 00, we find that there exists some positive integer 7, such that kﬁ <

1+ 12:, Vn > n,. It follows that

Z Yamke <u<l, Vn>mns,

m=1

where u = h(1 + %), and #3 > max{ny, n,}. It follows (3.3) that

+ B
%, — pi _< n* Lpes P ")len_l—pll

1= 3t Vnanky
<(1 an"’Zm 1,3nmk +Zm 1Vnm 2 1 I —_pll
= + 1- Z Y k2 Xp-1—P
m=1Ynm

IA

(1+

)IIxn 1—-pll. (3.4)

Page 5 of 14
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It follows from Lemma 2.2 that lim,,_, « ||, — p|| exists. This implies that the sequence {x,,}
is bounded.
On the other hand, we find from Lemma 2.3 that

2
%, = plI

= an”xn—l _P”2 + Z ﬂn,m ”S;Z,xn—l —P||2

m=1

r
+ Z VYn,m “ T;Zlyn _17”2 - anIBn,mP(”xn—l - S:lnxn—l H)

<<an+2ﬁnm )ml—pn +Zynmk e = pII?

m=1

_an,Bn,mP(”xn_l_ :,1” ), VI’}'IE{I,Z,...,V}.

It implies that
B P ([ %=1 = Styxna )
<<a,,k +Zﬁnm )||xn1—p||2+2ymk e = I
o
— Kyl = pII* + (K = 1) %, — I
< (ank +Zﬂnm ) -1 = 21% = 120 = p1I%)
+ (k2 =1)|lx, —pl>, Yme(L,2,...,1}.

Since lim,,_, ||, — p|| exists, we find from restriction (a) that

lim P(”xn 1= Sk % 1||)

n—0o0
for every m € {1,2,...,r}. It follows that

lim ”x,,_l = ShXn1 ” =0, Vme{l,2,...,r}. (3.5)
n— 00

In view of Lemma 2.3, we have

r
60 = pI? < @l =PI + Y B | Sttt — ||

m=1

+ 3 Vuml Ty =21 = P 001 = T )
m=1

<<an+Zﬂnm >|xn1—pn2+2ynmk3|xn I’

m=1

— o YumP(|¥n1 = Thyu|),  Yme{1,2,...,7}.
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It implies that

anyn,mp(”xn—l - T}Zly” ”)

r r
< <ankn ¥ Zﬂn,mkﬁ) s = I + D Va2 = pII>
m=1

m=1

- k2% — plI? + (K - 1) l|x, — pII?
r
S <ank2 + Z ﬂn,mkz) (”xn—l —P||2 - ”xn —P||2)
m=1

+ (K =1) %, —plI*, Vme{l,2,...,7}

Since lim,,_, ||, — p|| exists, from the condition (a), we have that
lim P51~ Tip,]) -0,

for every m € {1,2,...,r}. It follows that

lim ||xn_1 Tl Y, || =0, Vme{l,2,...,r}. (3.6)
n—0oQ

Notice that

r r
”xn —Xp-1 ” S Z ,Bn,m ”S;nﬂxn—l —Xn-1 || + Z Vn,m ” T:;,J/n —Xp-1 ”

m=1 m=1

In the light of (3.5), and (3.6), we find that
lim ||x,_1 —x,| = 0. (3.7)
Step 2. Notice that

, VYmel{l,2,...,r}.

”xn - T::,yn H = ”xn _xn—IH + Hxn—l - T,n,,yn
It implies from (3.6), and (3.7) that
lim %, - Thya| =0, Vme{1,2,...,r} (3.8)
n—0o0
On the other hand, we have

”xn - S:’nxn || = ”xn — Xn-1 ” + ”xn—l - Szxn—l ||

+ HSZx,q_l = Shxull, Vme{l2,...r}.

Since S, is Lipschitz for every m € {1,2,...,r}, we see from (3.5) and (3.7) that

lim ”x,, = SpXn H =0, Vme{l,2,...,r}. (3.9)

n—00
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Step 3. In view of liminf,_, o a,,b,,,,, > 0, and

r r
a, + E bym + E Com =1,
m=1 m=1

we see that there exists some positive integer n4, and a real number /', where /' € (0,1),
such that

’
§ Cnm = h/; n=ny.
m=1

Since Zzi’l(kn —1) < 0o, we find that there exists a positive integer s such that k, <1+ 12’ h}f/ ,
Vn > ns. It follows that
r
ch,mkn <u'<l, VYn=>n
m=1
where u/ = W'(1 + lz’h}f/ ), and ng > max{ny, n5}. It follows that
r r
%6 = yull < an,m ”S:lnxn —%n “ + Z Cn,m ” Ts,xn —Xn H
m=1 m=1
r r r
< an,m ||S:’nx,, — Xy H + Z Cum || Th%n— Ty Yn “ + Z Cum || T0Yn —%n ||
m=1 m=1 m=1
r r r
= an,m ”quxn —Xn “ + Z Cnmknll%n = yull + ch,m ” Ty Yn — %n ”
m=1 m=1 m=1
This implies that
r
(1 - ch,mkn> [
m=1
r r
S Z bn,m ||S:1nxn — X || + Z Cn,m H Ty}:,yn —Xn || .
m=1 m=1
It follows from (3.8) and (3.9) that
lim [, — y,]l = 0. (3.10)
n—oQ

Step 4. Notice that

r
yn = ynall < anllxn = %11l + Z bym ”S:’nxn —Xn-1 ”

m=1

r
+ ) Cum | Tt = % | + %02 = s |

m=1

r
< anllxy — xuall + an,m ”S:lnxn —Xn ”

m=1
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r r
+ Z bn,m”xn = X1l + ch,m “ Trnnx*’l - T;«Zyn ”
m=1 m=1

r
+ ch,m ” Ty Yn — %n1 ” + %1 = Yua ll-
m=1

Since T, is Lipschitz for every m € {1,2,...,r}, we see from (3.6), (3.7), (3.9), and (3.10)
that

nli)ﬁolo 171 = Yu-all = 0. (3.11)
Step 5. Notice that

”xn - Smxn || =< ”xn — Xn+l || + ”xm—l - S:ln+1xn+1 ||
+ | St s = Spi | + [ St o = Syt
< @+ M)lxy = xpa ll + ”xnﬂ - S;Z,warl ”

+M||S:’nxn — Xy H,
where M = sup, ., {k,}. It follows from (3.7) and (3.9) that
nlLrIgo 1%, = Spxnll =0, Vme({l,2,...,r}. (3.12)
On the other hand, we have

e = Tl < 1 — Xuaa |l + ||x71+1 - T,"lem ”
T e = T o) + [ T 9 = Tt
= ”xn _xn+1|| + ||xn+1 - T,lenu || +M”yn+1 _yn”

+ M| Ty =% .

It follows from (3.7), (3.8), and (3.11) that

lim ||x, — Tpyxa|| =0, VYme{l,2,...,r}. (3.13)
n—00
This completes the proof. O

Next, we give the following weak convergence theorems with the help of Opial’s condi-

tion.

Theorem 3.2 Let C be a nonempty, closed, and convex subset of a uniformly convex Ba-
nach space E with Opial’s condition. Let S, : C — C be an asymptotically nonexpansive
mapping with the sequence {sy ,}, and Ty, : C — C an asymptotically nonexpansive map-
ping with the sequence {t,,,}, for every m € {1,2,...,r}, where r > 1 is some positive integer.
Assume that

F =(\ESw) N[ E(T) #9.

m=1 m=1
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Let t, = max{t,,, : 1 <m <r}, and s, = max{s,,, : 1 < m < r}. Assume that Y -, (k, —1) <
00, where k, = max{s,,t, : 1 < m < r}. Let {x,}c, be a sequence generated by (),

Where {an}; {ﬁn,l}r {ﬂn,Z}, ooy {ﬂn,r}) {yn,l}; {yn,Z}r ey ﬂ}’ld {yn,r}’ {ﬂn}, {bn,l}; {bn,2}; ceey {bn,r},
{cuih {enp)s - .-, and {c,,} be real number sequences in (0,1) such that

r r r r
oy + E Brm + E VYnm = a4n + E bum + E Cum = L.
m=1 m=1 m=1 m=1

Assume that restrictions (a) and (b) as in Theorem 3.1 are satisfied. Then {x,} converges
weakly to some point in F .

Proof Since {x,} is bounded, there exists a subsequence {x,,} C {x,} such that {x,,} con-
verges weakly to a point x € C. It follows from Lemma 2.1 that x € . Assume that there
exists another subsequence {2} C {0} such that {%4;} converges weakly to a point x € C.
It follows from Lemma 2.1 that ¥ € F. If x # , then

lim ||x, — X|| = liminf ||, — X|| < liminf ||, — X||
H—0Q 11— 00 11— 00
= liminf ||x,, — x| < lim inf [l — x||
J—> 00 J—> 00
= lim [|x, —X||.
n—o0
This is a contradiction. Hence, X = . This completes the proof. g

If r =1, then Theorem 3.2 is reduced to the following.

Corollary 3.1 Let C be a nonempty, closed, and convex subset of a uniformly convex Ba-
nach space E with Opial’s condition. Let S : C — C be an asymptotically nonexpansive
mapping with the sequence {s,}, and T : C — C an asymptotically nonexpansive mapping
with the sequence {t,}. Assume that

F =F(S)NE(T) #9.

Assume thaty - (k, —1) < 00, where k, = max({s,, t, : 1 < m < r}. Let {x,,}3°, be a sequence
generated by the following:

X0 € C,
Xp=0QpXy-1 + ,annxn—l +Vn T"ym

Y = AuXy + b, S" %y + ¢, T"x,, VY >1.

where {a,}, {Bn}, {vn} {an}, {bn}, and {c,} are real number sequences in (0,1) such that
Uy + Bn+ Vn = ay+ by +c, = 1. Assume that the following restrictions imposed on the control
sequences {a,}, {Bu}s {Vu) {an}, {by}, and {c,} are satisfied:

(a) liminf,_, o a,B, > 0, liminf,_, o,y > 0 and liminf,_,  a,b, > 0;

(b) Vutu(@n + busy + cuty) < 1.
Then {x,} converges weakly to some point in F .

If by = Cuym = 0, than Theorem 3.2 reduced the following.
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Corollary 3.2 Let C be a nonempty, closed, and convex subset of a uniformly convex Ba-
nach space E with Opial’s condition. Let S,, : C — C be an asymptotically nonexpansive
mapping with the sequence {s,,,}, and T,, : C — C an asymptotically nonexpansive map-
ping with the sequence {t, ,}, for every m € {1,2,...,r}. where r > 1 is some positive integer.
Assume that

?:hﬂ%mhﬂmﬁﬂ
m=1 m=1

Let t, = max{t,, : 1 <m <r}, and s, = max{s,,, : 1 < m < r}. Assume that Ziil(k,, -1)«<

00, where k, = max({s,,t, : 1 <m <r}. Let {x,},°, be a sequence generated by the following:

r r
X0 € C’ Xp =CQpXy-1 + E /3n,m5;4nxn—1 + § Yn,m T;:,xm Vn > 1

m=1 m=1

where {a,}, {Bui}s (Bu2bs oo ABur s (Vi s (Vn2}s - . and {yn,}, are real number sequences in
(0,1) such that «,, + Z;:l Bum + Z:nzl Vum = 1. Assume that the following restrictions im-

posed on the control sequences {at,}, {Bu1}, {Bu2ts- s Burts (Vuids {Vn2}s ..., and {y,,} are
satisfied

(a) liminf,_, o @y Bym > 0, and liminf,_, o oty Yy, >0, Vm € {1,2,...1};

(b) > it Vmmtn < 1.
Then {x,} converges weakly to some point in F .

If Bum = bym = 0, than Theorem 3.2 reduced the following.

Corollary 3.3 Let C be a nonempty, closed, and convex subset of a uniformly convex Ba-
nach space E with Opial’s condition. Let T,, : C — C be an asymptotically nonexpansive
mapping with the sequence {t,,,}, for every m € {1,2,...,r}, where r > 1 is some positive
integer. Assume that

?:hnmwﬂ
m=1

Assume that y -, (t, — 1) < 00, where t,, = max{t,,, : 1 < m <r}. Let {x,};>, be a sequence
generated by the following:

X0 € C,
r
Xy = 0pXp-1 + Zm:l Ynm T,nnym

.
Vi = A+ Y g ComTiXn, YH>1,

where {o,}, {Vu1b {Vn2h - o Ve {an} {cua} {enz)s - .. {cnr} be real number sequences in
(0,1) such that

r r
ay, + E Ynm = Ap + E Cum = 1.
m=1 m=1

Assume that the following restrictions imposed on the control sequence {0}, {Vu1} {Vn2}
coiriVnrb@n), {enah {cnals - - . (e} are satisfied
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(a) liminf,_, o @, >0, liminf,_, o @, Yy m > 0 and liminf, . a, >0,Vm e {1,2,...,r};

(b) Z:nzl Vn,mtn(ﬂn + Zrmzl Cn,mty,) <1
Then {x,} converges weakly to some point in F .

If S, = I, where [ stands for the identity mappings, then Theorem 3.2 reduced the fol-

lowing.

Corollary 3.4 Let C be a nonempty, closed, and convex subset of a uniformly convex Ba-
nach space E with Opial’s condition. Let T,, : C — C be an asymptotically nonexpansive
mapping with the sequence {t,,,}, for every m € {1,2,...,r}, where r > 1 is some positive

integer. Assume that
F =(\F(T,) #9.
m=1

Asume that fo:l(t,, —1) < o0, where t, = max{t,,, : 1 <m <r}. Let {x,}°, be a sequence

generated by the following:

X0 € C,
X = (0t + Z:nzl ,Bn,m)xn—l + Zrmzl Ynm T:Z,yn;

Yn = (an + Z:yl:l bn,m)xn + Z:n:l Cu,m T:,l,xn; Vn > L

where {a,}, (Buth (Bushs--or (Burhs Winth oo b duh (b (B} - (B}, (€,
{cua}s--.»{cn,} be real number sequences in (0,1) such that a,, + Z:nzl Bum + Z:nﬂ Vi =
Ay + Y i1 bum + Dy Cum = 1. Assume that the following restrictions imposed on the
control sequences {0}, {Bu1}h {Bu2bs - ABurh AVuih Avu2h - s Avurh A} {bua} bu2}s -
{bust {enih {ena)s---r {cny) are satisfied

(@) liminf,_, oo &ty Bym > 0, liminf,_, o 0ty Yy > 0 and liminf,_, o a,b,,, > 0,

Vme{l,2,...,r};

(b) Dty Vnanbn(@n + Dy B + gy Cnambn) < 1.

Then {x,} converges weakly to some point in F .

If T,, =1, by, = 0, where I stands for the identity mappings, then Theorem 3.2 reduced
the following.

Corollary 3.5 Let C be a nonempty, closed, and convex subset of a uniformly convex Ba-
nach spaces E with Opial’s condition. Let S, : C — C be an asymptotically nonexpansive
mapping with the sequence {s, .}, for every m € {1,2,...,r}, where r > 1 is some positive

integer. Assume that

F = ﬂF(sm) # .

m=1
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Assume that y - (s, — 1) < 00, where s, = max{s,,, : 1 < m <r}. Let {x,}3°, be a sequence

generated by the following:

xoeC,

Un Z:n:l ﬂn,ms;}n Vl’l > 1
. ol

Xy = Xp-1 + Xy—
n I—Z:nzl(ﬂn+2:,,:1cn,m) n-1 1—221:1(61;4+ZZ,1:1 Cn,m) n=ls

where {an}r {ﬂn,l}r {,3;1,2}: LRES] {,Bn,r}’ {Vn,l}» {yn,Z}’ cee {yn,r}’ {ﬂn}’ {Cn,l}’ {Cn,Z}’ e {Cn,r} be real

number sequences in (0,1) such that

r r r
o, + E Bum + E Vaum = Gn + E Cnm = 1.
m=1 m=1 m=1

Assume that the following restrictions imposed on the control sequences {e,}, {Bua}, {Bn2}

ooy {,Bn,r}) {)/n,1}7 {Vn,2}¢ ooy {yn,r}¢ {an}r {C}’l,l}? {Cn,Z}; ceey {Cn,r} are Satis_ﬁed hmlnfn—>oo anﬂn,m >
0 and liminf,_, 0o @y Yum > 0 for all m € {1,2,...,r}. Then {x,} converges weakly to some

pointin F .
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