Chapter 3
Common Fixed Points of Asymptotically
Quasi-nonexpansive Mappings

3.1 A New Approximation Method for Common Fixed
Points of a Finite Family of Asymptotically Quasi-
nonexpansive Mappings in Banach Spaces

In 2008, Khan et al. [28] introduced an iterative process for a finite family of
mappings as follows:

Let C be a convex subset of a Banach space X and let {T; : 7 =1,2,...,k}
be a family of selfmappings of C. Suppose that «;, € [0,1], for all n = 1,2,3,. ..
andi=1,2,... k.

For x1 € C, let {x,} be the sequence generated by the following algorithm:

Tppr = (1= awn)®n + T35 Yk—1)n,
Yk-1m = (1= @—1n)Tn + -1 1 1Yk-2)n,
Yh—2m = (1= @—2yn)Tn + A—2n T} oY (k—3)n,
: (3.1.1)
Yo = (1= aon)Tn + 22,15 Yin,
Yin = (1 —aw)z, + 1,17 Yon,

where yo, = x,, for all n. The iterative process (3.1.1) is the generalized form of
the modified Mann (one-step) iterative process by Schu [45], the modified Ishikawa
(two-step) iterative process by Tan and Xu [57], and the three-step iterative pro-
cess by Xu and Noor [59].

In 2007, Thianwan and Suantai [58] introduced the following implicit iteration
for a finite family of nonexpansive self-mappings of C {7} : i € J} with «, and 3,
are two real sequences in [0,1] and an initial point x¢ € C:

Tp = QpTp_1 + ﬁnTnxn—l + (1 — Qp — 6n)Tnxna vn Z ]-7

where T}, = T}, (moa ny (here the mod N function takes values in J). We notice that
z,, is calculated from x,_; for each n € N.

Goebel and Kirk [24], in 1972, introduced the new concept of asymptotically
nonexpansive and proved that every asymptotically nonexpansive self-mapping
of a nonempty closed bounded and convex subset of a uniformly convex Banach
space has a fixed point. In 1978, Bose [4] studied an iterative scheme for fixed
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points of asymptotically nonexpansive mappings. In 2001, Khan and Takahashi
[29] used the modified Ishikawa process to approximate common fixed points of
two asymptotically nonexpansive mappings.

Common fixed points of nonlinear mappings play an important role in solv-
ing systems of equations and inequalities. Many researchers ([31], [65, 60]) are
interested in studying approximation method for finding common fixed points
of nonlinear mapping. Also, approximation methods for finding fixed points for
nonexpansive mappings can be seen in [8, 9, 10} [T}, 41}, 62, [64].

In 2003, Sun [50] studied an implicit iterative scheme initiated by Xu and Ori
[61] for a finite family of asymptotically quasi-nonexpansive mappings. Zhou et
al. [68] introduced a new concept of generalized asymptotially nonexpansive map-
pings and provided a sufficient and necessary condition for the modified Ishikawa
and Mann iterative process to fixed points for the class of mappings. Shahzand
and Udomene [47], in 2006, proved some convergence theorems for the modified
Ishikawa iterative process of two asymptotically quasi-nonexpence mappings to
a common fixed point. Nammanee et al. [30] introduced a three-step iteration
scheme for asymptotically nonexpansive mappings and proved weak and strong
convergence theorems of that iteration scheme under some control conditions. In
2007, Fukhar-ud-din and Khan [22] studied a new three-step iteration scheme for
approximating a common fixed point of asymptotically nonexpansive mappings
in uniformly convex Banach spaces. Recently, Khan et al. [28] introduced the
iterative sequence (3.1.1)) for a finite family of asymptotically quasi-nonexpansive
mappings in Banach spaces.

Motivated by Khan et al. [28] and [58], we introduce a new iterative scheme for
finding a common fixed point of a finite family of asymptotically quasi-nonexpansive
mappings as follow:

For zy € C, let {z,,} be the sequence generated by

Tppr = (1= arn)Ye-1)n + UL Ytk—1)n,
Y-y = (1= ap—1)n)Yk-2n + -1 TR 1Yk—2)n;
: (3.1.2)
Yo = (1= aon)yin + @2015 Y10,
Yin = (1= am)r, + a1 Yon,

where yo, = x,, for all n.

The aim of this chapter is to obtain some strong and weak convergence re-
sults for the iterative process (3.1.2) of a finite family of asymptotically quasi-
nonexpansive mappings in Banach spaces.
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3.2 Strong Convergence Theorems for a Finite Family
of Asymptotically Quasi-nonexpansive Mappings
in Banach Spaces

The aim of this section is to establish the strong convergence of the it-
erative scheme (3.1.2) to converge to a common fixed point of a finite family
of asymptotically quasi-nonexpansive mappings in a Banach space under some
appropriate conditions.

Lemma 3.2.1. Let C' be a nonempty closed convex subset of a real Banach space
X, and {T; : i = 1,2,...,k} be a family of asymtotically quasi-nonexpansive
self-mappings of C, i.e., |[T7z — pil| < (1 + 1)l — pil|, for all x € C and
pi € F(T;),i = 1,2,..., k. Suppose that F' = ﬂle F(T;) # 0, 1 € C, and the
iterative sequence {x,}, are defined by (3.1.2). For p € F, we get

(1) |xp = Tl < (24 1) ||xn — pl], foralli=1,2,... k;

(2) yi-vn = Tya-vnll < 2+ ra)lye-nn —pll, for alli=1,2,... K
(3) 1T7ya—1m — Pl < XL+ ra)lyG—1yn — pll, for alli=1,2,... k;

4) Nyin —pll < @+ 7o) llzn —pll, fori=1,2,.... k=1

() [[@n+1 = pll < (1 + 6n)lln — pll;

(6) if Y00 1 < 00, limy, oo ||, — p|| exists,

where T, = Maxi<;<g{Tin} and 0, = (]f)rn + (g)ri 4.+ (Z)’”ﬁ
Proof. Let p € F.
(1) For i =1,2,3,...,k, we have
|z — Tzl < lzw —pll + | 1720 — p|
< law = pll + (1 + ra)llzn — pll
(2) Similarly to part (1), we have
Hy(z—l)n @ ﬂny(z—l)nH < (2 + Tn)”y(z—l)n —pH> for all i = 17 27 SRR k.
(3) For i =1,2,...,k, we have
1T ya-—vn — 2l < (X +7i)[ya-1)n — D
< (I +ra)llya-—1n —pll-
(4) By part (1) and ay,, < 1, we obtain
(1 = an) (@0 — p) + arn(T'zn — p)||
(1 = aun)llzn — pll + a1 T7'@, — pl|
(1 = agp)|lzn — pll + 1n(1 + 70) ||l 20 — Pl
(L4 rp)[lzn — pl.

110 — pl|

VANVANRVAN
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We assume that ||y;, — p|| < (1+ r,) ||, — p|| holds for some 1 < j < k — 2.
From part (3) and o1y, < 1, we then have

11 = agrn) (Win = P) + arn(TFYm — D)l
(1 = agrnn)llgin — Pl + a0l T3 yim — P
(1- Q(j+1) ) Yjm —pll + O‘(j—H)ﬂ(1 + 70 ) |Yjn — Dl
(L +70)[lyin — pll

(14 70) (1 + 7 ) [l — pl|

(1 +r0)"Hlzn = pll-

1YG+1n = 2l

VAN VAR VAN VAN

Therefore, by mathematical induction, we obtain
lyin — pll < (1 + ) |2 — p||, fori=1,2,...,k—1.
(5) By part (2), part (4), and oy, < 1, we get

[Zn 41 = Pl 11 = k) (Wik-1)n = P) + (T Y1) — D)

< (1= ar) |We—1)n — Pl + %n | T Y (k=10 — 2|

< (1= aw)y-1yn = Pl + arn(l + 1) [[y—1)n — Dl
< (T +7)lyg—1yn — Pl

< (T4 r) (4 70) Han — pl]

= (L+7r0)"zn —pl

< (I+6n)llzn —pll,

where 0,, = (lf)rn + (g)rfl +...+ (Z)TZ

(6) By (5), we have ||z, —pl| < (1+6 )”l’n — p|| for all n € N. From
Yoo < 00, we also have X227, < oo for ¢ = 1,2,3,... k. It follows that
.20 10, < 00. By Lemma 2.6.1, we get lim,, . ||z, — pH ex1sts. O

Theorem 3.2.2. Let C' be a nonempty closed convex subset of a real Banach space
X, and {T; : i = 1,2,...,k} be a family of asymtotically quasi-nonexpansive
selfmappings of C, i.e., || Tz — pi]] < (1 —i—rm)Hx pill, for all x € C and
pi € F(T;),i = 1,2,.. k; Suppose that F' = ﬂle( D) # 0, x1 € C and the
iterative sequence {xn} is defined by (3.1.2). Assume that ) .~ r, < co, where
rn = maxj<i<p{rin}. Then {x,} converges strongly to a common fized point of
the family of mappings if and only if iminf, . d(z,, F) = 0, where d(x, F') =
infyer |2 — pll.

Proof. The necessity is obvious and then we prove only the sufficiency. Let p € F.
By Lemma 3.2.1(6), lim,, . ||z, — p|| exists and hence {||z, —p||} is bounded. We
let M = sup,,>;{||z, — p||}. From Lemma 3.2.1(5), we get

||xn+1 _pH < Hxn _pH + Mb,, n>1,
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where 0,, = (lf)rn + (g)r% +...+ (Z)TZ Thus, for positive integers m and n, we

have

|Zn4tm=—1 = Pl + Mptm—1

|Tnym —pll <
S ||xn+m—2 - p” + M(5n+m—1 + 5n+m—2)

n+m—1

lzn —pll +M > 6 (3.2.2)

i=n

IA

By Lemma 3.2.1(5), we obtain
d(@n41, F7) < (1 +0n) d(an, F).
From the given condition liminf,, . d(z,, F') = 0 and Lemma 2.6.1, we get

lim d(z,, F) = 0. (3.2.3)

n—oo

Next, we show that {z,} is a Cauchy sequence in C. By (3.2.3) and > 7, 6, <
0o, we get that for any € > 0, there exists a positive integer ny such that, for all
n 2 Ny,

€ > €
n=ng

From the first inequality of (3.2.4)), there exists py € F' such that

€
g = poll < 7. (3.2.5)

For any positive integer m, by (3.2.2)), (3.2.4) and (3.2.5), we obtain

[Znotm = Znoll - < N#ng4m — Poll + l[ne — poll

no+m—1
< 2Hxno _pOH + M Z 5@
i=ng
€ €

Thus, {z,} is a Cauchy sequence in X. Since X is complete, {z,} — ¢ € X.
Actually, ¢ € C because {z,} C C and C is a closed subset of X. Next we
show that ¢ € F. Since F(T;) is a closed subset in C' for all i = 1,2,...,k, so is
F= ﬂle F(T;). From the continuity of d(x, F') with d(z,, F) — 0 and z,, — ¢
as n — 00, we get d(q, F') = 0 and then g € F. Therefore, the proof is complete.
0 0

Since any quasi-nonexpansive mapping is asymptotically quasi-nonexpansive,
the next corollary is obtained immediately from Theorem 13.2.2.
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Corollary 3.2.3. Let C' be a nonempty closed convex subset of a real Banach space
X, and{T;:i=1,2,...,k} be a family of quasi-nonexpansive selfmappings of C,
i.e., |T7x — pi|| < ||l —pil|, for allz € C and p; € F(T;),i =1,2,..., k. Suppose
that F = (i, F(T}) # 0, 1 € C and the iterative sequence {x,} is defined by
(3.1.2). Then {x,} converges strongly to a common fized point of the family of
mappings if and only if liminf, .. d(z,, F) = 0, where d(z, F) = inf,cp ||z — p||.

Remark 3.2.4. Since any quasi-nonexpansive mapping is asymptotically quasi-
nonexpansive, Theorem |3.2.2 can be applied for all quasi-nonexpansive mappings.

3.3 Weak and Strong Convergence Theorems for a Fi-
nite Family of Asymptotically Quasi-nonexpansive
Mappings in Uniformly Convex Banach Spaces

In this section, we prove some strong and weak convergence results for the
iterative process (3.1.2) on uniformly convex Banach spaces without using the
condition liminf, .., d(z,, F') = 0 appearing in Section 3.2. Instead, we consider
(L — ~) uniform Lipschitz mappings, condition (A”), semi-compact mappings,
Opial property and demiclosed mappings at 0.

Theorem 3.3.1. Let C' be a nonempty closed convex subset of an uniformly convex
real Banach space X. Let {T; : i = 1,2,...,k} be a family of uniformly (L —
vi)-Lipschitzian and asymptotically quasi-nonexpansive selfmappings of C, i.e.,
|Tre =Tyl < Lllz — y||™ and || T2 —pil| < (1+ri)l|x—pil|, for all z,y € C and
pi € F(T}),i = 1,2,..., k. Suppose that {T; : i = 1,2,...,k} satisfies condition
(A") and F = N\, F(T;) # 0. Let z; € C and the iterative sequence {x,} be
defined by (3.1.2). Assume that Y r, < 0o, where r, = maxi<;<p{Tim}. Then
{z,} converges strongly to a common fized point of the family of mappings.

Proof. Let p € F. By Lemma [3.2.1(6), we get that lim,,_, ||z, — p|| exists. Then
there is a real number ¢ > 0 such that

lim ||z, —p|| = ¢ (3.3.1)

By Lemma [3.2.1(4), we have
lyin —pll < (1 +ra)'|@n —pl|, fori=1,2,....k—1.
By taking lim sup on both sides of the above inequality, we get
limsup ||yin — p|| < ¢, fori=1,2,...,k—1. (3.3.2)

n—oo

Therefore, by Lemma 3.2.1(3) and (3.3.1), we obtain

limsup || 7]y — || < ¢, fori=1,2,... k. (3.3.3)
Since lim,, . ||Zn+1 — p|| = ¢, we have

i [|(1 = ) (Y130 = P) + @ (TY 10 = D)l = .

n—oo
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Using (3.3.2), (3.3.3) and Lemma 2.6.2, we conclude that
T lye—1yn = Tiye-1nll = 0.

We assume that

nlglgo 1YG—1n — Tj'y—1nll = 0, for some 2 < j < k. (3.34)
By (3.1.2) and Lemma [3.2.1 (3), we have

Znet — ol < (L + 7)) yin —pl|, foralli=1,2,... k— 1.
This together with (3.3.4) and r,, — 0 as n — oo, we obtain

¢ < liminf {jy¢1yn — ]| (3.3.5)
By Lemma 3.2.11 (4), (3.1.2), and (3.3.5), we get

Tim [[(1 = ag-1n) (yG-2n = P) + @G-0n(T7-1YG-2n — P
= lim flyg-vn —pll = ¢
Using (3.3.1), (3.3.3), Lemma 3.2.1(3) and Lemma [2.6.2, we conclude that
Tim [ly-2)n = Tj21yG-2)nll = 0.

Therefore, by mathematical induction, we obtain

nango |Y—1yn — T Y—1)nll =0, fori=1,2,... k. (3.3.6)

From (3.1.2), we have
||ym - y(ifl)nH = O‘in”ﬂny(ifl)n N | y(ifl)nHa fore=1,2,..., k-1
By (3.3.6), we obtain that
|Yin — Yi—1ynl] = 0 asn — oo, fori=1,2,...,k—1. (3.3.7)

From
fori=1,2,... k —1. It follows by (3.3.7) that
|€n — Yin|| = 0 asn — oo, fori=1,2,....,k—1. (3.3.8)

From (3.3.6)), when ¢ = 1 we get lim,, . ||z, —T7'x,| = 0. For 2 <i < k, we have
< e = Y-l + 1Ya-1n = Tyl + Lllyi-nn — 2l
From (3.3.0) and (3.3.8)), we conclude that

lim 7, = lim ||z, — T]'z,|| =0, fori=1,2,... k. (3.3.9)



33

where v, = ||z, — T"x,|. From (3.1.2), we have

< (1- O‘k’n)Hy(kfl)n — x|l + O‘anTl?y(kfl)n — |
< (= am)lY-1yn — @all

0k (1T Yr—1)n = Y1yl + Y10 — 2ul])
= [yw-1n — @ull + @l T3 Yk-1)n = Yio—1)nll-
From (3.3.0) and (3.3.8),

[Zn41 — 2l

lim ||z,41 — x| = 0. (3.3.10)

Fori=1,2,...,k, we have
||xn+1 7 Tixn-&-l” < Hxn-&-l 2t Tinﬂxn-&-l” + HTixn-&-l N Tinﬂxn-&-l”
< Yigrn) + Ll|zn — T w0
< Yitat1) + L(|zns1 — zul| + |20 — T 24|
T w0 = T g |])
< Yinyn) + LU|@ns1 = zoll + vin + Lllzn — 20
Using (3.3.9) and (3.3.10)), we obtain

Vi

Vi )'Yz

lim ||zp41 — Tizpga]| =0, fori=1,2,... k.

n—oo

Therefore, by using condition (A”), there exists a nondecreasing function f :
[0, 00) — [0,00) with f(0) =0 and f(r) > 0 for all » € (0, 00) such that

lim f(d(z,, F)) < lim ||z, — Tjz,| =0,

n—oo

for some 1 < j < k. That is

lim d(z,, F) = 0.

By Theorem 3.2.2), we conclude that {z, } converges strongly to a point p € F. [

Lemma 3.3.2. Let C be a nonempty closed convex subset of an uniformly convex
real Banach space X, and {T; : i = 1,2,... k} be a family of (L — ~;) uniform
Lipschitz and asymtotically quasi-nonexpansive selfmappings of C, i.e., || T!'x —
TPyl < Lz —ylI™ and [|T7z — pil| < (1 + ri) |l — pill, for all z,y € C' and
pi € F(T),i = 1,2,...,k. Suppose that F = (\i_, F(T;) # 0, =, € C and the
iterative sequence {x,,} is defined by (3.1.2) with o, € [6,1—0] for some d € (0, 3).
Assume that > 7 1, < 0o, where r, = maxi<;<x{rin}. Then,

(1) limn_>oo Hxn - ﬂny(lfl)TLH = O, fO?" all 7/ — 1’ 27 9 e ey k;

(2) limy,—eo |20 — iy || =0, foralli=1,2, ... k.
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Proof. (i) Let p € F. By Lemma [3.2.1(6), we obtain that lim,, . ||z, — p|| exits
and we then suppose that

lim ||z, —p| =c. (3.3.11)
By (3.3.11) and Lemma [3.2.1(4), we have

limsup ||ym —pl| < ¢, fori=1,2,...,k—1 (3.3.12)

n—oo

By (3.1.2), we have

lnsa =Pl < (1= )91 = Pl + 0rall Ty 130 —
< (1= o) lY-1yn — Pl + (1 +70) Y510 —
< A+ r)|lyE—1n — 2l
= (L )l = @) Ba-2n = 2) + - n(TEs3i2m — 2)]
< (147, ((1 — Q-1 [Yk-2)n — Dl
a1+ ) [9-m — 21
< (14 7)Y r—2n — Pl

< (14 7)  lyin — oI,
for some i =1,2,...,k — 1. It follows that

c§lig£1f||yin—p||, fori=1,2,....k—1. (3.3.13)
From (3.3.12) and (3.3.13)), we obtain

e (3.3.14)
and then

Tim (1= €s0) o =)+ ain (e~ D) = (33.15)
fori=1,2,....k—1.

By Lemma 3.2.1(3) and (3.3.14), we get

limsup || 1" yi—1m —p|| < ¢, fori=1,2,....k—1. (3.3.16)
From (3.3.11), (3.3.12), (3.3.15)), (3.3.16)) and Lemma [2.6.2, we obtain

nh_)Igo | T Y1 — Ya-1ynll =0, fori=1,2,... k-1 (3.3.17)

Now we want to show that (3.3.17) is also true for i« = k. By Lemma 3.2.1 (4),
we have

(1 +7r)[[ye-1yn — 2|
(1+ra) (L4 7)o — pl|
= (1 + Tn)k”wn - p”

T yg—1m — ol <
<



35

This implies by (3.3.11) that

lim sup || T y(k-1)n — p|| < c (3.3.18)

n—oo

We also have

lim [[(1 = an) (Y- = P) + Qon(TeY-n = )l = 1 {2041 = pl| = c.

n—oo

Hence, by (3.3.12), (3.3.18) and Lemma 2.6.2, we obtain

Jgrolo 1yk—1)n — TR Y—1)all = 0. (3.3.19)

Then, (3.3.17) and (3.3.19) give us

nh_)rrolo T YG-1yn — Y-yl =0,  fori=1,2,... k. (3.3.20)
From

[0 = T'Y6-vall < 12w = Ya-vall + 1Y6-1n — Tv-1ynll,
It implies by (3.3.8) and (3.3.20) that

llm |zn = T3 Y(—1yn|| = 0, (3.3.21)

for some 1 =1,2,3,... k.
(ii) From part (i), for i = 1, we have

lim || 17"z, — z,|| = 0. (3.3.22)

Fori=2,3,4,...,k, we get
T} 20 = 2ol < [T, — Tz‘ny(ifl)n” + ”Tiny(ifl)n — Zn|
< Lllza — ya—1all” + 117 Y610 — 2all
By part (1) and (3.3.8), we conclude that

lim |1z, — z,|| =0, fori=1,2,... k. (3.3.23)

For 1 < i < k, we obtain
|2n — Tiznll < ||@n — Tl + |04 — Tz‘nHajnHH

+ ||7—;'n+lxn+1 - Tz’n—Han + HTin—Hxn — Tiz,||
20 = Zogall + | Tng1 — T 2044 |

Y+ LT,

A

+ L”xn-i-l — Tn

From (3.3.23), we then have

lim ||z, — Tiz,|| =0, fori=1,2... k.

n—oo
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Theorem 3.3.3. Under the hypotheses of Lemma 5.5.2, assume that T[" is semi-
compact for some positive integers m and 1 < j < k. Then {x,} converges
strongly to a common fized point of the family {T; :i =1,2,...,k}.

Proof. Suppose that T}™ is semi-compact for some positive integers m > 1 and
1 <j < k. We have

T w0 = 2all < T2 — T | + 1T 2 — T 2]+
TPy — Tjg|| + | Tjan — @l
< (m—=1)L|Tjz, — xu||7 + | Tjzn — al|.

Then, by Lemma [3.3.2(2), we get || T/"x, — x| — 0 as n — oco. Since {z,} is
bounded and T}" is semi-compact, there exists a subsequence {z,, } of {z,} such
that z,, - ¢€ C as | — oo.

By continuity of 7; and Lemma [3.3.2(2), we obtain

lg —Tyq|| = }EEOHSC"Z —Tj x| =0, foralli=1,2,... k.

Therefore, ¢ € F' and then Theorem 3.2.2] implies that {x, } converges strongly to
a common fixed point q of the family {7;::=1,2,...,k}. [

We note that in practical Theorem [3.3.3 is very useful in the case that one of
T;,i=1,2,3,...,k, is semi-compact.

Theorem 3.3.4. Let C' be a nonempty closed convex subset of an uniformly convex
real Banach space X satisfying the Opial property, and {T; : i = 1,2,...,k}
be a family of (L — ;) uniform Lipschitz and asymtotically quasi-nonexpansive
selfmappings of C, i.e., [Tz — Try|| < Lljlz —y||" and | Tz — pif| < (1 +
rin)||lx = pill, for all x,y € C and p; € F(T;),i = 1,2,..., k. Suppose that F =
ﬂle F(T;) # 0, z1 € C and the iterative sequence {x,} is defined by (3.1.2)
with oy, € [0,1 —48]. Assume that Y~ r, < 0o, where r, = maxi<j<g{rin}. If
I-T,,i=1,2,---  k, is demiclosed at 0, then {x,} converges weakly to a common
fixed point of the family of mappings.

Proof. Let p € F. As proved in Theorem [3.2.2, we get lim,,_.. ||z, — p|| exits
and then {x,} is bounded. Since an uniformly convex Banach space is reflexive,
there exists a subsequence {x,,} of {z,} converging weakly to a point z; € C. By
Lemma 3.3.2, we have lim,, . ||z, — Tix,|| = 0. From I — T; is demiclosed at 0
fori=1,2,...,k, we obtain T;z; = z;. Therefore, z; € F.

Let {z,, } be another subsequence of {x,,} converging weakly to a point 2, € C.
We want to show that z; = 2z in order to conclude that {z, } converges weakly to
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z1. Assume z; # z5. By Opial property,

lim ||z, — 2| = jli_)rgo |2n, — 21|

n—oo

< lim [, —
J—00

lim ||z, — 2]

n—o0

lim ||z, — 2|
k—oo

< lim [z, — z1]|
k—oo

= lim ||&, — 2.

n—oo

We get a contradiction. Hence, {z,} converges weakly to a common fixed point
peF. O

The following remarks are obtained directly from the results in Section 3.2
and Section 3.3l

Remark 3.3.5. [t is not hard to show that Theorems 3.5.1, [3.5.5 and |5.5./ can
be extended to a finite family of generalized asymptotically quasi-nonexpansive
mappings as we can see in [05].

Remark 3.3.6. It is clear that Theorems!3.5.1,13.5.5 and|5.5./ can be used for any
qUAS-NoNerpansive mapping.





