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We provide an iterative process which converges strongly to a common fixed point of finite family of asymptotically k-strict
pseudocontractive mappings in Banach spaces. Our theorems improve and unify most of the results that have been proved for

this important class of nonlinear operators.

1. Introduction

Let E be a real normed linear space with dual E*. A gauge
function ¢ : [0,00] := R* — R" is a continuous and strictly
increasing function satisfying ¢(0) = 0 and ¢(t) — 00, as
t — o00. The generalized duality mapping from E to 2
associated with the gauge function ¢ (see, e.g., [1]) is defined

by
Jp(x) = {x" € E": (x,x") = lIxll ¢ (IIxII) ,

<" = o lxID},  Vx €E,

where (-, -) denotes the duality pairing. In the case that ¢(t) =
t, the duality mapping J,, = J is called the normalized duality
mapping.

Following Browder [2], we say that a Banach space E has
a weakly continuous duality mapping if there exists a gauge ¢
for which the duality mapping J,, is single valued and weak-
to-weak” sequentially continuous (i.e., if {x,} is a sequence
in E weakly convergent to a point x, then the sequence J,,(x,,)
converges weak” to ](P(x)). It is known that [, has a weakly
continuous duality mapping with a gauge function ¢(t) =
tP72 forall1 < p < oo.

Let K be a nonempty subset of E. A mapping T : K —
K is called asymptotically k-strict pseudocontractive, with
sequence {I,} < [1,00), lim,_, I, = 1 (see, e.g., [3-6]) if

forall x, y € K, there exist j(x — y) € J(x — y) and a constant
k € [0,1) such that

(T"x=T"y,j(x-y))
<lx=y - KT -T)x = (1-T") 5|,

foralln > 1.
If I denotes the identity operator, then (2) can be equiva-
lently written as

(I-T")x=(I-T") y,j(x~-))
2 K| =T"x = =T - (1, - D -y,

foralln > 1.
If E = H, a real Hilbert space, it is shown by Osilike et al.
[4] that (2) (and hence (3)) is equivalent to the inequality

2)

3)

n 2 2
[T - < (1420, - 1) b= .
+ A =TNx - (=T,
where A = (1 - 2k). T is called uniformly Lipschitz if there
exists L > 0 such that |[T"x — T"y| < L|x - y| for all
x,y € D(T). It is shown in [4] that an asymptotically k-strict
pseudocontractive mapping is uniformly Lipschitz.
The class of asymptotically k-strict pseudocontractive
mappings was first introduced in Hilbert spaces by Liu [5].
He proved the following theorem.




Theorem Q (see [5]). Let K be a closed convex and bounded
subset of a Hilbert space H. Let T : K — K be completely
continuous asymptotically k-strict pseudocontractive mapping
for some 0 < k < 1 with sequence {l,} < [0,00) such that
Y, —1) < co and F(T) #0. Let {x,} be a sequence generated
by the modified Manw’s iteration method:

X = 0%, + (1—a,) T"x,, n>1, (5)

where {«,} is a real sequence satisfyinge < o, < 1 — k — € for
alln > 1 and some € > 0. Then, {x,,} converges strongly to a
fixed point of T.

The iteration scheme (5) is called modified Mann’s
iterative processes which was introduced by Schu [7, 8] and
has been used by several authors (see, e.g., [3-5, 9-17]). We
observe that Liu [5] proved strong convergence of scheme (5)
to a fixed point of asymptotically k-strict pseudocontractive
mapping T with additional assumption that T is completely
continuous, where T : C — C is said to be completely
continuous if for every bounded sequence {x,,}, there exists
a subsequence, say {xnj} of {x, } such that the sequence {Txnj}
converges strongly to some element of the range of T

In [12], Kim and Xu studied weak convergence theorem
for the class of asymptotically k-strict pseudocontractive
mappings in the frame work of Hilbert spaces. In fact, they
proved the following.

Theorem KX (see [12]). Let K be a closed and convex subset of
aHilbert space H. LetT : K — K be an asymptotically k-strict
pseudocontractive mapping for some 0 < k < 1 with sequence
{1}  [0,00) such that Y (I,—1) < co and F(T) + 0. Let {x, } be
a sequence generated by the modified Mann’s iteration method:

Xy = 0%, + (1—a,) T'x,, n>1, (6)

where {«,} is a real sequence satisfyingk + A < o, < 1 = A, for
alln > 1, and A € (0, 1). Then, {x,,} converges weakly to a fixed
point of T.

In 2007 Osilike et al. [13] extended Theorem KX by
proving weak convergence of scheme (6) to a fixed point of
T in the frame work of g uniformly smooth Banach spaces
which are also uniformly convex under suitable control
conditions.

In 2011, Zhang and Xie [17] extended Theorem of Osilike
et al. [13] to a more general real uniformly convex Banach
space E with Fréchet differentiable norm. In addition, they
proved strong convergence of scheme (5) to a fixed point of
asymptotically k-strict pseudocontractive mapping provided
that liminf,_, . d(x,,F(T)) = 0, where d(x,,F(T)) =
inf e ey [, = plI.

However, we observe that the convergence obtained
above is either weak or requiring additional assumption like
liminf, | d(x,, F(T)) = 0 or T is completely continuous.
But the requirement that liminf, _, d(x,, F(T)) = 0 is not
easy to verify, as F(T) is in general unknown, and there is
also an example of asymptotically k-strict pseudocontractive
mapping which is not completely continuous as shown below.

An example of asymptotically k-strict pseudocontractive
mapping which is not completely continuous.
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Example I. Let E = I, = {x = {x;};0, x; € R, Y, EARRS
oo} and B = {x ¢ L, : |Ix|l < 1}. Define T : B —
Bby Tx = (0,x},a,%,,a5%3,...), where {g}7°, is a real
sequence satisfying 0 < g, < 1,k > 2, and II}2,aq, =
1/2. Then it is shown in [13] that T' is asymptotically k-strict
pseudocontractive mapping.

Now, we show that T' is not completely continuous. Let
{x,} be a sequence in B defined by x;, = (1,0,0,...), x,

(0,1,0,0,...), x; = (0,0,1,0,0,...),.... Then {x,} ¢ B
and {Tx,} = {y,} is given by y, = (0,1,0,0,...), y, =
0,0,a,,0,0,...), y; = (0,0,0,a5,0,0,...),.... Hence, since

@ — 1l,ask — oo, there is no subsequence {x,} of
{x,} such that {Tx, } converges strongly to a point in B, as

”Txni - Txnj“ = ||yni - ynjH = \ |a7!,-|2+ |a;qj|2 -+ 03 as

i, j — oo. Therefore, T is not completely continuous.

Thus, one question is raised naturally: can we obtain a
scheme that converges strongly to a fixed point of asymp-
totically k-strict pseudocontractive mappings without those
additional assumptions?

It is our purpose in this paper to provide an iterative
scheme {x,} which converges strongly to a common fixed
point of finite family of asymptotically k-strict pseudocon-
tractive mappings in Banach spaces. The assumption that
liminf, | d(x,, F(T)) = 0 or T is completely continuous
is not required.

2. Preliminaries

We need the following definitions from [18]. The Banach
space E is said to be uniformly convex if, given € > 0, there
exists § > 0, such that, for all x, y € Ewith [|x]| < 1, [|yl| < 1
and [[x — yll = & [[(1/2)(x + y)Il < 1 - 8. It is well known that
L,, ¢,, and Sobolev spaces W}, (1 < p < 00), are uniformly
convex.

A Banach space E is said to have a Fréchet differentiable
normifforallx € B={x € E : ||x]| = 1}

lim ”x + tV” = llxIl ?)
t—0 t

exists and is attained uniformly in y € B. It is well known that
uniformly smooth Banach spaces has a Fréchet differentiable
norm.

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

Lemma 2 (see [19]). Let C be a nonempty close convex subset
of a real Banach space E which has the Fréchet differentiable
norm. For x € E, let p be defined for 0 < t < co by

i + ty]* - I

p (t) = sup -2y, j(x))|. (8)

Y€B t
Then, lim, _, ,p(t) = 0 and

I + Bl < Ixl” +2 (h, j () + Il p (IRI), VA € E\ {0}

)
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It is shown in [19] that if E = H, a real Hilbert space, then
p(t) = t, for t > 0. In our general setting, throughout this
paper we assume that p(t) < 2t.

Lemma 3. Let E be a real Banach space. Then the following
inequality holds:

Jx+ 17 < Il + (3o j (x + 9))
(10)

Vx,yeH, j(x+y)e](x+y).

Lemma 4 (see [20]). Let E be a uniformly convex Banach
space and Bgp(0) a closed ball of E. Then, there exists a

continuous strictly increasing convex function g : [0,00) —
[0, 00) with g(0) = 0 such that
letoxo + oy, + oy, + -+ + oy
Kk , (11)
< Qe - e (xi = ).
i=0
for each o; € (0,1) andforx € Bp(0) := {x € E: ||x|]| <R},

i=0,1,2,.. szthzlooc,—l

Lemma 5 (see [21]). Let {a,} be a sequence of nonnegative real
numbers satisfying the following relation:
<(1-w,)a,+a,0,

a

n+1 n .z, (12)

where {a,} € (0, 1) and {5,} C R satisfying the following condi-
tions: lim,, _, oo, = 0, Yoo e, = 00, and limsup,,_, .6, < 0.
Then, lim,,_, ,a, = 0.

Lemma 6 (see [17]). Let C be a nonempty closed convex
subset of a real uniformly convex Banach space E which has
the Fréchet differentiable norm. Let T : C — C be an
asymptotically k-strict pseudocontractive mapping with fixed
point of T, F(T) = {x € C : Tx = x}#0. Then (I - T) is
demiclosed at zero, that is, if x,, — x and Tx,, — x,, — 0, as
n — 00, then x = T(x).

Lemma 7 (see [22]). Let {a,} be sequences of real numbers
such that there exists a subsequence {n;} of {n} such that a, <
@y, for alli € N. Then there exists a nondecreasing sequence
{m,} ¢ N such that m;, — oo and the following properties are
satisfied by all (sufficiently large) numbers k € N:

a, <a

mye = Y+l A < amk+1' (13)

In fact, m = max{j < k:a; <aj,}.

3. Main Results

We now prove our main theorem.

Theorem 8. Let C be a nonempty, closed, and convex subset
of a real uniformly convex Banach space E which has Fréchet
differentiable norm possessing a weakly sequentially continuous
duality mapping from E into E*. Let T; : C — C be asymp-
totically k;-strict pseudocontractive mappings for 0 < k; < 1

with sequences {I,.;} € [1,00), fori =1,2,...,N. Assume that
F := Y F(T;) is nonempty. Let {x,} be a sequence defined by
x, =u€Cand

Xn+1 = ‘xnu+(1 _“n) ((1 _[;n) xn+ﬁnsnxn)’ nxl,
(14)
where S, := 0, T} + 0,,T8 + -+ + 0, T, such that 6, +
0,0+ +0,5 =1, foreachn > 1, {«,},{6,;} c (0,¢) C

(0, 1), satisfying liminf,0,; > 0, lim,,_motx =0, Ya, =00,
lim, , ((,; - D/ea,) = 0, fori = N and {f,} ¢
[a,b] c (0,k) (a, b, and c constants), for k = min,;nik;}
Then the sequence {x,} generated by (14) converges strongly to
a common fixed point of {T; : i = 1,2,...,N}.

Proof. Fix x* € F.Let y, = (1 - B,)x, + B,S,x, and [,, :=
max{l,; : i = 1,2,..., N}. Then, using Lemma 2 and (3) we

have that
1 ="
= [|Gen = x7) = B (5 = Sl
=[G, = x7)

_ﬁn (xn
%12
< [, = 7|
- 2/3n <6n,1 (xn =T xn) + Qn,z (xn

+o 40, 5 (%,

n n n 2
— (0,1 Ty + 6,15+ +6, yTx) x,)|

- T2nxn)

- TI?\lIxn) ’j (xn - x*)>

+ Bl = Suxall p (Bl = Syl
< o, = %" [P = 28,6, (x, = Ty, (3, = x*))

= 28,00 (%~ Tyx, j (3, — x"))

o= 28,0, (%, — Thix (3, — x7))

+ 262, = S,

o

= 2,051 [Kllx, = T7, " = (5, = 1) [, = x°[]

= 28,0,z [kl = o, = (5, = 1) [, = x°|]

= = 2B, 0 [kl = Tl = (1 = 1) 5, = ]

+ 2/3,21||xn - Snxn”2

< [1 + Zﬁn (ln - 1)] “xn - X*”2 - zﬁnen,lk"xn - Tln'xn"2
- zﬁnen,zk”xn - Tznxrl"2
— = 2,0, k|, = Thx |
+ 2/3i||xn - Snxn“z.
(15)



On the other hand using Lemma 4 we get that

"xn - Snxn”2 = "xn - (en,lTIl + en,ZT;l Tt 6n,NTIn\T) xn||2
= "071,1 (xn - Tlnxn) + 6n,2 (xn - T;xn)
oot O, (%, — T

< 9n,1||xn - Tlnxn"2 + 6n,2 "xn - Tznxnll2

+o 4 0, %, - Tﬁ,xnuz.

(16)
Now substituting (16) into (15) we obtain that
"yn - x*llz < [1 + zﬁn (ln - 1)] ”xn - x*nz
- 2ﬁn9n,1 (k - ﬁn) ”xn - Tlnxnnz
, (17)
- zﬂnen,z (k - :Bn) ”xn - Tznxnn
— o = 28,0, (k= B) 6, = Thox, |
< [1426, (b~ D], - 57, 8)

since (k — f3,) > 0 for each n > 1. Then now, from (14) and
(18) we get that

s = I = gy = x7) + (1 = @) (3, = )|
< o flu ="+ (1= a,) [y, - |
<, fu-x"|°
+(1=a,) [1+28, (1, = 1) %, - x"|]
<, fu-x"|°
+(1-a, +ea,) |x, — x*||2, Vn > N,
< fu-x"|’

+(1-a,(1-¢)|x, - x|, vn=N,
(19)

where N, is a positive integer such that 2(1 - «,)B,(, -
1)/, < €, forall n > N, for some € > 0. Therefore, by
induction,

2, (1- 6)_1||u -x"

)
Vn > N,
(20)

01 — x*"2 < max {“xN0 -x"

which implies that {x,,} and hence {y,} are bounded.
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Furthermore, from (14), Lemma 3, and (17) we get that
[ = [
= o, (= %) + (1 = @) (3, = )|
<(1=a) [y -’
+ 20, (1= X", ] (X0 — x7))
< (1-a,) [1+2B, (1, - D] |x, - x"[
20, (1= ", ] Xy —x7))
= 28,0, (k= B,) (1 - ) |, ~ Ty, |
= 28,0, (k= B,) (1 - &,) |x, - Ty, |’
— =280, (k- B,) (1 - a,) |x, - T, |
< (1= ) [y = x" | + 208, (= x*, ] (301 = x7))
+26,M (I, - 1)
= 2,0, (1-a,) (k= B,) %, - Ty, |’
28,0, (k= B,) (1 - a,) |x, - Ty, |

- 2ﬁnen,N (k - /3n) (1 - “n) "xn - Tlr\LIxnnz
(21)

<(1-a,)|x, - x*"2 + 200, (u—x",J (x5 —x7))

+2ﬁnM(ln_l)’ ( )
22

for some M > 0.
Now, the rest of the proof is divided into two parts.

Case 1. Suppose that there exists N; > 0 such that {||x, —x™|[}
is decreasing for all n > N. Then we have that {||x,, — x"||)} is
convergent. Then from (21) and the assumptions on {f,}, {«,,},
and {I,} we have that 3,0, ;(1-c)(k - 8,)llx, — Tl.”xnll2 - 0,
asn — 00, which implies that

x,-T'x, — 0, asn-— oo, (23)

fori=1,2,...,N. Then from (14) we obtain that

Sor = Yo = G (6= ) — 0, asm—r oo, (24
Again, from (23) we get that
Iy = all = 182 (Sux = 2] < IS, = x|
< 0 [TV %, = x| + 60,0 [Ty %, — x| (25)

+o 40,5 [Thx, — x| — 0,
asn — 00. Thus, (24) and (25) imply that

Xy — X, — 0, asn— 0o. (26)
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Therefore, since each T}, for i = 1,2,..., N, is uniformly L-
Lipschitzian and

"xn - Tixn"
< "xn - xn+1"

n+1 n+1
+ ||xn+1 -T; xn+1|| + "Tz X

n+1
i - Tz xn"

n+1
+[T e - T |
(27)
n+1
Xpp1 — T; xn+1'| +L “xn+1 - xn"

< "xn - xn+1" + i

+ "Tz (Tinxn) - Tixn”

=(1+L)|x, = x| + "an - Tl."ﬂan"

+ "Tz (Tznxn) - Tixn” >
we have from (23), (26), and uniform continuity of T; that

[x, = Tix,|| — 0, asn — oo, (28)

for each i = 1,2,...,N. Furthermore, the fact that {x,} is
bounded and E is reflexive implies that we can choose a
subsequence {x,, ,;} of {x,,,} such that x,, ,;, — zand

limsup (u — x*, ] (x4, —x7))
n— 00 (29)
= lim <u - x*,I(xn,.ﬂ - X*)>

1— 00

Now, from (26) we get that Xy — Z and from Lemma 6
we have that z € F(T;), for each i = 1,2,...,N. Hence,
zZ € n£1F(Ti)- Therefore, putting x* = z in (29) and using the
fact that J is weakly sequentially continuous we immediately
obtain that limsup, _, . (u - z,J(x,,, — 2)) = lim;_, (u -
z,J(%x, 11 — 2)) = (u—2,J(z - 2)) = 0. Again, putting x* =z
in inequality (22), we get that

5w =2l < (1-a,) [, — 2]
+2a, {u—2zJ (x,, — 2)) (30)
+2B,M (1, - 1),

and, hence, it follows from (30) and Lemma 5 that ||x,,—z|| —
0,asn — oo. Consequently, x, — z.

Case 2. Suppose that there exists a subsequence {;} of {n}
such that

*
xn,-+1 -X

*
R
1

, (31)

n

foralli € N. Then, by Lemma 7, there exists a nondecreasing
sequence {m;} C N such that m; — oo, |Ix,, - x| <
[1x,, +1 — x"|| and llc; — x| < |lx,, 41 — x| forall j € N.
Then from (21) and following the method of Case 1, we get
that

l|xmj - 7"imjxmj 'l — 0, asj— 0o, (32)

for eachi = 1,2,..., N. Thus, again following the method of
Case 1, we obtain that X1~ X, = 0 and X, = TiX, = 0,

j
as j — oo, foreachi = 1,2,...,N and there exists z* €
N, F(T;) such that
lim sup <u—z*,](xmj+1 —z*)> =0. (33)
J—)OO

Then now, putting x* = z* in (22) we have that

2

<1 (-0 ) -
+ 20, <u -z (xijrl - Z*)> (34)
2B, M (1, = 1).

Since x,, = 2" 1" < l1x,, .1 = 2" I, (34) implies that

2
%

2 2
o, == = o, =2 = =2
+ 20, <u -z"] (xijrl - z*>> (35)
+2B, M (L, - 1).
Moreover, since X, > 0, inequality (35) gives that

2
”xmj _Z*l' <2 <u _Z*’](x"‘j“ - z*>>

(36)

Then, from (33) and the fact that Zﬁij(lmj - 1)/04,,,], — 0,
we obtain that ||xmj -z"|| = 0,as j — oo. This together
with (34) gives that IIxmj 1
llx; — || < ||xijrl — z"||, for all j € N; thus we obtain

-z"|| - 0,asj — oo.But

that x; — z". Therefore, from the above two cases, we can
conclude that {x,} converges strongly to an element of F and
the proof is complete. O

If, in Theorem 8, we assume a single asymptotically
k-strict pseudocontractive mapping we get the following
corollary.

Corollary 9. Let C be a nonempty, closed, and convex subset
of a real uniformly convex Banach space E which has Fréchet
differentiable norm possessing a weakly sequentially continuous
duality mapping from E into E*. Let T : C — C be an
asymptotically k-strict pseudocontractive mapping for 0 < k <
1 with sequences {I,} C [1, 00). Assume that F(T') is nonempty.
Let {x,} be a sequence defined by x, = u € C and

Xpp1 = KU + (1 - “n) ((1 - ﬁn) Xp T ﬁnTnxn) , nx1,

(37)

where {a,,} € (0,¢) c (0, 1), satisfying lim,, _, o, =0, Y o, =
o0, lim,, _, . ,((l, — 1)/e,) = 0, and {3,} < [a,b] C (0,k) (a,
b, and c constants). Then the sequence {x,} generated by (37)
converges strongly to a fixed point of T.



Proof. PuttingT = T} = T, = --- = Ty in (14), we get that
S,, = T" and the scheme reduces to scheme (37) and following
the method of proof of Theorem 8 we get that (see (21) and
(22))

e Al P

+ 200, (u = x", ] (%0 = x7))
- zﬁn (k - :Bn) (1 - (xn) “xn - Tnxn"2
+28,M' (1,-1)

< (1 - (xn) "xn - x*"2
+2“n <u_x*’](xn+1_x*)> (38)
- zﬁn (k - :Bn) 1- C) "xn - Tnxﬂ"2
+2B8,M' (1, -1)

< (1-a,)|x,—x" 2

+ 20, (u=x"J (X1 = %7))

+28,M' (1,-1),

for some M’ > 0. Now, considering cases, as in the proof of
Theorem 8, we obtain the required result. O

Corollary 10. Let K be a nonempty, closed, and convex subset
ofl,, 1 < p<oo.LetT;: C — C beasymptotically k;-strict
pseudocontractive mappings for 0 < k; < 1 with sequences
{l;} € [1,00), fori =1,2,...,N. Assume that F := n_ F(T;)
is nonempty. Let {x,} be a sequence defined by x, = u € C and

n>1,
(39)

Xyl = OU + (1 - “n) ((1 - ﬁn) Xy T ﬁnsnxn) >

where S, = 0, T + 0,,T) + - + 0, 5Ty, such that 0, +
B0+ +0, 5 =1 foreachn > 1, {e,},{6,,;} < (0,¢c) € (0, 1),
satisfying liminf, , 6,; > 0, lim, , &, = 0, Y &, = 00,
lim, , ((I,; - D/a,) = 0and {B,} C [a,b] C (0,k) (fora, b,
and ¢ constants), for k = min, _;_n{k;}. Then the sequence {x,}
generated by (39) converges strongly to a common fixed point

of {T,:i=1,2,...,N}

Proof. We note that [, 1 < p < oo, spaces are uniformly
convex which have Fréchet differentiable norm possessing a
weakly sequentially continuous duality mapping from E into
E* (see, e.g., [18]). Thus, the result follows from Theorem 8.

O

Corollary 11. Let K be a nonempty, closed, and convex subset
ofl,,1<p<oo.LetT:C — Cbeanasymptotically k-strict
pseudocontractive mapping for some 0 < k < 1 with sequences
{L,} ¢ [1,00). Assume that F(T) is nonempty. Let {x,} be a
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sequence defined by x, = u € C and

Xpe1 = XU + (1 - “n) ((1 - ﬂn) Xp t ﬁnTnxn)> nx1,

(40)

where {a,} C (0,c) ¢ (0,1), and {B,} C [a,b] c (0,k) (fora,
b, and c constants) satisfying lim,, _, (o, = 0, Y o, = 00 and
lim, _, ((l, — 1)/a,) = 0. Then the sequence {x,} converges
strongly to a fixed point of T.

If in Theorem 8 we have that E = H, a real Hilbert
space, then E is uniformly convex with Fréchet differentiable
norm possessing a weakly sequentially continuous duality
mapping. Thus, we have the following corollary.

Corollary 12. Let C be a nonempty, closed, and convex subset
of a real Hilbert space H. Let T; : C — C be asymptotically
k;-strict pseudocontractive mappings for 0 < k; < 1 with
sequences {l,;} C [l1,00), fori = 1,2,...,N. Assume that
F := N, F(T;) is nonempty. Let {x,} be a sequence defined
byx, =ueCand

X4l = XU + (1 - ‘Xn) ((1 - /jn) Xy + ﬁnsnxn) , hz 1(’41)

where S, := 0,,T] + 0,,T) + -+ + 0, Ty, such that 0, | +
Oy +--+0,y =1, foreachn > 1, {«,},{0,;} < (0,c)
(0, 1), satisfying liminf,0,; > 0, lim, , (&, = 0, Y &, = 00,
lim, , ((Z,; - D/a,) = 0 and {B,} C [a,b] C (0,k) (fora, b,
and ¢ constants), for k = min,_;_n{k;}. Then the sequence {x, }
generated by (41) converges strongly to a common fixed point

of {T,:i=1,2,...,N}

Corollary 13. Let C be a nonempty, closed, and convex subset
of a real Hilbert space H. Let T : C — C be an asymptotically
k-strict pseudocontractive mapping for some 0 < k < 1 with
sequences {I,} C [1,00). Assume that F(T) is nonempty. Let
{x,} be a sequence defined by x, = u € C and

Xpy1 = QU + (1 - (xn) ((1 - ﬁn) X, + ﬁnTnxn) , nx1,

(42)

where {«,} ¢ (0,¢) € (0,1), and {f3,} < [a,b] c (0,k) (for a,
b, and c constants) satisfying lim,,_, e, = 0, Y &, = 00 and
lim, , ((l, — 1)/a,) = 0. Then the sequence {x,} converges
strongly to a fixed point of T.

Remark 14. We note that Corollary 9 generalizes several
recent results of this nature. Particularly, it extends Theorem
KX of [12], Theorem 2 of Liu [5], and corresponding theorem
of Schu [7] in the sense that our convergence is strong in
more general Banach spaces possessing weakly sequentially
continuous duality mappings without the requirement that T
be completely continuous.

Remark 15. Corollary 9 is an improvement of Theorem 3.2
of Osilike et al. [13] and Theorems 3.1 and 3.2 of Zhang
and Xie [17] in the sense that our convergence is strong
without the requirement that liminf, _, d(x,, F(T)) = 0,
provided that E possesses weakly sequentially continuous
duality mappings.
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