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where {an}, {bn}, {cn}, {an}, {00}, {c,} ||lzn = pll + cn M
.{ai’L}, {0y, {cr} ar(? se(}uen/ces inH (0,/1,) sz;tisfy— . M) + ey M
ing, an+bn+cy = ay,+by,+c), = ap+bj+cp =1, < kVE@EO) |z, — pl|

forallm € N. If F(Th) N F(Te) N F(T3) # 0
then lim, o ||zn — p||

exists for all p € F(T1) N F(Tz) N F(T3).
Proof: Let p € ;_, F(T;). Since C is com-
pact, there exists a constant M > 0 such that

+enM + e, M+ M

for some constants M, M', M" > 0.
Observe that

[[un =PIl < M, |[on = pll < M, [Jwn = pl < M, =020 1) —
for all n € N. nzjl(kn o b= nz:l
Then we have, (kWEDEG) 1)
1) e —pll = llanen + b T R (B = 1) + k(D = 1]
JFC”wn 7pH S 3
n < KDY (Y 1)
< apllzn — pl| + 0p || T3y n;
—pl| + cpllwn = pl] (1.2
< - ol A Ha Lk -1
JE —pH +c”M -

A

n

and

n
s K1, > 0. Using Lemma
tain \@at lim, M ||z, — p|| exists.
22)  [lyn—pl

—p|!+cn|!’vn pl!

lzn — pl| + ¢, M Theorem 3.1: Let C be a nonempty com-
< dl)||zn — pl| + U, kP (EPpact convex subset of a uniformly convex Ba-
\|zn — p|| + " M) + C;LMnach space X, and for i:.1,2,3 .let T,.:.C—-C
< ) (3)||x | be uniformly (L; — «;) Lipschitz and asymp-
- e P toticlly qua81 nonexpansive mappings with se-
//M / M
te, M+ ¢

quence {k } such that >°°, (kp k) -1) <

for some M > 0 since k2 — 1 Define a sequence {z,} in C as follows:

From (2.1) and (2.2), we have 2 €C

Tptl = GpnTn + bnTlnyn + Cpln,

(23)  Mlznp —pll < anllzn —pll
" nb Hr}n ! Yn = QT + 0L T 2 + ) op,
+ ”H 1 Yn —||p Zn = alxy + 00T e, + clwy, for alln € N,
+cnl|un — P
< anl|zn — | + bpk(D where  {up,}, {Un/}, {w7} /111 . C i anc}/
g — pll + enM {ant, {bn}, {en}, {an }, {00} {e, Han} {0}, {ch
Yn =P " (1) re sequences in [0,1] satisfying the following,
< apllzn, — pl| + bk, an+bp+en =d, +b, 4+, =a +b +c! =1,
(k@G forallm € N and > 02 ¢, < 00,Y 0oy ¢, < 00,
3
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Yoo M < 00,

If F(Tl) N F(TQ) N F(Tg) # ¢. then the

sequence {x, } converges strongly to a common
fixed point of 77,75 and T5.
Proof: By lemma 2.3, we have lim,,_ |z, —p||
exists for all p € F(T1) N F(Tz) N F(T3). Set
lim,, 0 ||z — p|| = d for some d > 0. Then,
from (2.1) and (2.2) we have

limsup ||z, — p|| < limsup ||z, — p|| =d
n—00 n—00
and
limsup ||y, — p|| < limsup ||z, — p|| =d
n—00 n—00

Respectively note that,

lim sup || 7"y, —p|| < limsup(k) ||y, —p||) < d
n—00 n—0oo

and

nlirlgo||$n+1—p|| = lim [Janzy,

n—oo
+bnT1nyn + CpUn — pH
. c
= lim ||ap[tp —p+ ——
n—00 2ay,

(un —p)l 4+ bu[T7"yn — p
Cn
+ (= )
= lim ||z, —p|
n—oo
Thus from Lemma 2.2, we have,

Cn Cn

nhjgo Hxn - Tfyn + (E - m)(un *p)H =0
Note that,
. Cn Cn _
nhjgo H(E - E)(UH -p)ll=0
therefore we have
(32)  lim [fe, — T{yall = 0
Next,
zn —pll < |z — T7Yall + 111 yn — Dl
< lwn = TPynll + D |lyn — pl]
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which gives that
d < liminf [[y, — p|| < lir{risogpllyn —pll<d
and hence,
Jim {y, —pl| = d
Note that,

limsup ||T5'z, —p|| < lim sup(k,(f)Hzn—pH) <d
n—oo n—oo

Jim [jy, —p|] = lim ||ag2n + 6,752 + cjon — pl|

/
Cn

= lim Ha;z[xn —p+ (vn — )]

n—00 2al,
cl

0, [T5' 20 — p + 575 (vn — )|
20!,

= lim ||z, — pl]
n—00

Thus from Lemma 2.2, we have

c c

nh_)ngOHa:n — T3z + (ﬁ B ﬁ)(”n -p)l[=0

Note that
/ /
: fn _ Cn _ _

therefore we have,

(3.3) ,}HEOH%_T;ZRH =0
Next,
lzn =PIl < lon = T3zl + || T3"20 — p]
< len — T3zl + £ ||z — o]

which gives that

d < liminf ||z, — p|| < limsup]||z, — p|| < d,
n—00 n—00

and hence

lim ||z, —p|| = d
n—oo
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Since, Thus from (3.2) and lim,,_,+ ¢, = 0, we have
(3.6)  zngprr—=2n, | < by |17 Yy, — 2y ||+
timsup || 73w —pl| < limsup kD lea—pl) S ey — ]
n—oo n— 00 Nk Mk ngk
Note that, lim, b, = 0,lim,_occ, = 0
and therefore we have,
i Jlzp —pl| = lim [Japzy + b 752, |y — | < V|| T3 20 — ||+l [on — ]| — O
/!
+entin = p ., Thus from (3.2) and (3.5),
c
= lim ||a’[z, —p+ 2
(wn — p)]
m ! Thus
+bu (T30 —p + @(wn —p)lll Jim a0 = p.
= lim [|n — pl| Similarly,
lim z =p.
Thus from Lemma 2.2, we have, hopo 2P
C// C// and
lim ||z, — T3zn + (=2 — =2 ) (w, —p)|| =0
A [len = T5en (Qa;; 2b;;)( el (3.8) klig:onk+1ynk+1 =p.
Since
' From (3.2), (3.5-3.8) we have
C// C//
: n T _ .
11 = ) (wn =) =0 0<llp=Tipll = llp =T ymr + T7 g
therefore we h I
erefore we have, +T1nk+193nk+1 B 1nk+1$nk n T{Lk+1$nk
. 1
(34) T |z, — T§w| =0 —T oy,
Nt +T7 = Thp|
ext, 1 1
< Hp - T1nk+ ynk-‘rlH + |’T1nk+ Ynp+1
+1
lzn —pll < lzn = T3l + |[T5'yn — pl| T |
< an = T3l + kD J2n — pl] T yn = TP ||+ T
Ly, — T
which gives that " - +11 e
+HT1 Yny — Tlp”
@ < lmgflzn —pl| < Emsuplen —ll < d < llp =T gyl + Lal g
dh _:Enk+1”011
and hence,
+ L1 || 17" Yy, — PI|™
lim ||z, —p||=d — Oasn — oo.
n—oo
Since C is compact, {z,}72; has a convergent
subsequence {xy, }7° ;. Let Then, from (3.3)and lim,,_, ¢, = 0, we have
, (3.9 yny — Tl < b, N1T5% 20y — @, [ +
(35) i T =P rpllvn, = || =0
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Note that, lim, oo b = 0,lim, o ¢, = O,we From (3.4),(3.5),(3.13-3.15), we have
have np+1 np+2
B10)  ll — wall < WTFz — wall + O MP =Tl = o= T e 4 T
mn
Mwy — || = 0 —T3" "
Thus from (3.3) and (3.5) +T e, — Tap)|
. n
(3.11) 1¥m"*°o T2 =p < lp = T3 M an 1| + Lal[@n 1
Thus limy,_o0 Ty 41 = . |
similarly,limg_, T, +2 = p Tt - N
(312)  limpne T3 zp, 41 = p +Ls|[T5" zn,, — pl||** — Oasn — oo.

From (3.3),(3.5), (3.9)-(3.12), we have Thus, p is a common fixed point of 77, T5 and
o np+1 nik+2 T3. Since the subsequence {x,, }$°, of {x, }°
0= llp = Topll P =T nfﬁ'{“ +1 converges to p and limn_mj ||gvkn}i ];H eiists},nvv(le
S | conclude that lim,, . z,, = p.
+T2nk+1$nk+1 - 2nk+1l‘nk Corollary 3.2. Let C be a nonempty compact
+T3 ’“Ha:nk - T;"”‘Hznk convex subset of a uniformly convex Banach
+T2nk+1znk — Topl| space and for i =1, 2, let T; : C' — C be uni-
formly (L; — «;)-Lipschitz and asymptotically

< llp = T el . . ne as
et quasi-nonexpansive mappings with sequence
+sz+1 il {kﬁf)} such that Yo% ( @ _ 1) < oo.Define
—T5* " w4l a sequence {x, }in C as follows:
1 1
L g = T el 4
ne+1 B
Hjn%ﬂ ) Tpt1 = ATy + 0pT1'Yn + Cptin,
%" 2, || Yn = ah Ty + 0, T3y, + v, YneN
+[| Tt s, — T
1T nk_ﬁ'“ 2] where {tn, {vn}} in C and
e L R R U S A R AN UAN AT
|zng + 1 — 2y 41| quences in [0,1] satisfying, a, + b, + ¢, =
+Lo||Tn 41 — Tn||*2 4+ Lo ap + by, + ¢, = 1, for all n € N and

Y < 00,30, < oo . If
F(Ty) n F(Ty) # ¢, then {x,} converges

to a common fixed point of 77 and T5.

||xnk - anHa2
+Lo||Ty"* 2y, — p||*?
— Oasn — oo.

Remark 3.4 Corollary 3.3 is an improve-

Then f A4) and lim, . ¢ = h
en from (3.4) and limy—oo ¢, =0, we have ment of the results of Qihou [4].

(313)  lomers — @nll < B, 1TS0n, -
x"k” +Clrgk”wnk _‘Tnk” —0

Thus from (3.4) and (3.5)
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