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Abstract

In this paper, a Moudafi’s type viscosity regularization iterative method is introduced and investigated for an m-accretive
mapping and a nonexpansive mapping. Strong convergence of the regularization iterative method is obtained in the framework
of real uniformly smooth Banach spaces. Some subresults are also provided as applications of the main results. (©2017 All rights
reserved.
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1. Introduction and preliminaries

Let E be a real Banach space and let E* be the dual space of E. Let (-,-) denote the pairing between E
and E*. The normalized duality mapping ] : E — 2% is defined by

J(x) = {x* € E*: (x,x*) = |x*||* = |Ix||*}, V¥x€E.

E is said to be strictly convex if and only if ||[x +y|| < 2 for all ||x]| = |ly|]| = 1 and x # y. E is said
to be uniformly convex if and only if for each t > 0, there is an rg¢ > 0 such that for x,y € E with

IxI < Lyl < 1land [|x—y|| > t, e < % holds. The modulus of convexity of E is the function
de(€) : (0,2] — [0,1] defined by dg(e) = inf{% x|l =yl =1 ||lx—y| = €}. Letp >1and r > 0
be two fixed real numbers. We have the fact that Banach space E is uniformly convex if and only if there
exists a strictly increasing continuous convex function ¢ : [0, 00) — [0, 00) with ¢(0) = 0 such that

allx[[? = (aP(1—a) + (1 —a)Pa)e(x —yl) + (1 - a)y[I” > [lax+ (1—a)y|”

forall x,y € B+(0) :={x € E:|x|| < r}and a € [0, 1].
Let Ug = {x € E: ||x|| = 1}. E is said to have a Gateaux differentiable norm (or is said to be smooth) if
and only if
LIty = I
t—0 t
exists for each x,y € Ug. E is said to have a uniformly Gateaux differentiable norm if and only if for each
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y € Ug, the limit is attained uniformly for all x € Ug. E is said to have a uniformly Fréchet differentiable
norm (or is said to be uniformly smooth) if and only if the limit is attained uniformly for x,y € Ug. E is
uniformly smooth if and only if duality map | is single-valued and norm-to-norm uniformly continuous
on bounded sets of E. It is also known that if the norm of E is uniformly Gateaux differentiable, then
duality mapping | is uniformly norm to weak™* continuous on each bounded subset of E.

Let D be a nonempty subset of set C. A mapping Qp : C — D is said to be a contraction if Q% = Qp.
It is called sunny if for each x € C and t € (0,1), we have

QDX = QD (tX+ (1 —t)QDX).

Qp is said to be a sunny nonexpansive retraction if Qp is sunny, nonexpansive and a contraction. D is
said to be a nonexpansive retract of C if there exists a nonexpansive retraction from C onto D. It is known
that Q¢ is sunny nonexpansive if and only if

(x—=Qcx,Jq(y—Qcx)) <0

forallx e E,y € C.
Let E be a uniformly smooth Banach space and let C be a nonempty subset of E. Let Qc : E — C be a
retraction and ] be the duality mapping on E. Then the following are equivalent (see [22]):

(1) Qc is sunny and nonexpansive;

@) (x—y,J(Qcx—Qcy)) = [Qcx—Qceyl? Vx,y € E;
B) (x—Qcx,J(y—Qcx)) <0,¥xe€E,yeC.

It is well-known that if E is a Hilbert space, then sunny nonexpansive retraction Q¢ is coincident with
the metric projection Pc.

Let C be a nonempty closed and convex subset of E. Let S : C — C be a mapping. Recall that S is said
to be contractive if and only if there exists a constant « € (0,1) such that

[Sx =Syl < afx—yl, Yx,yeC.

From the Banach contractive principal, we see that every contractive mapping has a unique fixed point and
the Picard iterative algorithm is convergent for the class of mappings. We also say S is an x-contraction.
Recall that S is said to be nonexpansive if and only if

[Sx = Sy[| < [x—yl, ¥xyeC.

We here remark that the fixed point set of the class of nonexpansive may be empty. From [13], we see that
the fixed point set of nonexpansive mapping is not empty provided that subset C is bounded closed and
convex and the framework of the space is uniformly convex; see also [3] and the references therein. In
this paper, we always use Fix(S) to denote the fixed point set of S. Recently, approximation techniques of
nonexpansive mapping have been investigated for convex optimization problem, in particular, variational
inequality and equilibrium problems; see [9, 10, 16, 18] and the references therein.

Recall that Mann iterative algorithm generates a sequence in the following manner

X1 €C, xpni1=1—an)xn+oanSxn, Yn>1,

where {x, } is a real number sequence in (0,1) and S is a nonexpansive mapping. Reich [21] showed that
sequence {xn } converges weakly to a fixed point of S provided that the framework of the space is smooth
and control sequence {o, } satisfies some conditions; see [21] and the references therein.

To guarantee the strong convergence of iterative sequences without any compact assumptions, we can
use contractions to approximate a nonexpansive mapping. Define a contraction F: C — C by

Fx =ku+(1—«)Sx, V¥xeC,ke(0,1),
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where u is a fixed element in C and S : C — C is an x-contraction. Let x, denote the unique fixed point
of F, that is, xx = ku+ (1 —k)Sx«. From Browder [4], we see that x, converges strongly to a fixed point
of Sas k — 0. Let g: C — C be a contractive mapping and define a contraction E : C — C by

Ex =«kg(x)+ (1—«)Sx, vxe(C,ke(0,1),
where S : C — Cis an x-contraction. Let x, denote the unique fixed point of E, that is
Xk = Kg(k) + (1 — k) Sx.

Moudafi [15] proved that x« converges strongly to a fixed point of S as k — 0 and the fixed point is also
a unique solution of some monotone variational inequality; see [8, 15, 19] and the references therein.
Let Id denote the identity operator on E. An operator A C E x E with range

Ran(A) = U{Az:z € D(A)},

and domain Dom(A) ={z € E : Az # ()} is said to be accretive if for each x; € D(A) and y; € Axy,i=1,2,
there exists j(x; —x2) € J(x1 —x2) such that

(Y1 —Y2,i(x1 —x2)) = 0.

Interest in accretive operators stems mainly from their firm connection with equations of evolution and
generalized variational inequalities; see [1, 6, 11, 17] and the references therein. From the viewpoint of
geometry, accretive operator A C E x E has the following properties: the range of accretive operator I +AA
increases, that is, [ + AA is expansive. An accretive operator A is said to be m-accretive if Ran(I+1A) =E
for all r > 0. In a real Hilbert space, an operator A is m-accretive if and only if A is maximal monotone.
In this paper, we use A~1(0) to denote the set of zeros of A. For an accretive operator A, we can define a
nonexpansive mapping (Id + rA)~! : Ran(I+1A) — Ddom(A), which is called the resolvent of A.

Fixed point theory of nonexpansive mappings has been applied to the zero point problem of accretive
operators. One of the most popular techniques goes back to the work of Browder [4]. The basic idea is to
use the resolvent operator. Rockafellar [23] introduced an iterative algorithm and called it the proximal
point algorithm, which is now recognized as the Rockafellar’s proximal point algorithm. He proved the
weak convergence of the algorithm.

Recently, Kim and Xu [12], in the framework of real uniformly smooth Banach spaces, studied the
following iterative algorithm

X0 € C,
Yn = (Id‘f’rnA)ian/
Xnt+1 = &nu+ (1 —an)yn, Vn =0,

where Id is the identity operator, u is a fixed element in C. They proved that sequence {x,,} converges
strongly to a zero point of A provided that the control sequence {o,} and {r,} satisfy some conditions;
see [12] and the references therein. Recently, zero point problems of accretive operators via fixed point
methods have been extensively investigated; see [5, 12, 20, 19] and the references therein.

Recently, Chang et al. [8] studies the following iterative scheme for accretive and nonexpansive oper-
ators via a viscosity approximate method:

xp € C,
Yn = Brxn + (1 — Bn)S(Id—I—T‘A)flxn,
Xn41 = anf(xn) + (1 —an)yn, n =0,

where 1 is a positive real number sequence, 1d is the identity operator, {x } and {3} are two real number
sequences in (0,1), f is a contraction, S is a nonexpansive mapping and A is an accretive operator. Under
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some suitable restrictions imposed on the above sequences, they obtained a strong convergence theorem
of common solution to problems of Sx = x and Ax = 0; see [8] and the references therein.

In this paper, motivated by the above results, we introduce and investigate a new Moudafi’s type
viscosity regularization iterative method and prove a strong convergence theorem.

Lemma 1.1 ([7]). In a Banach space €, there holds the inequality
Ix+yll? < IIxI? +2(y,j(x+v)), ¥xy€eE,
where j(x +y) € J(x+y).
Lemma 1.2 ([14]). Let {an}, {bn} and {cn} be three nonnegative real sequences satisfying
ani1 < (I—th)an+bn, Yn =0,
where {t} is a sequence in (0,1). Assume that the following conditions are satisfied

> b
Z th =00, limsup 2 <L0.
n=0

n—oo n

Then limy, o0 an, = 0.

Lemma 1.3 ([24]). Let {xn} and {yn} be bounded sequences in a Banach space E and {pn} be a sequence in [0, 1]
with
0 <liminf 3, <limsupfn < 1.
n-—roo n—o0

Suppose that xn 11 = (1 = Bn)yn + Bnxn, foralln > 1 and

limsup([yni1—Ynll = [Xnt1 —xal) <0.
n—oo

Then limn 0 ||[yn —xn || = 0.

Lemma 1.4 ([2]). Let E be a Banach space and let A be an m-accretive operator. For A > 0 and p > 0 and x € E,

we have " "
o= T (1= 7))
where [ = (I1+AA)"tand ], = (1+pA) L

Lemma 1.5 ([19]). Let E be a uniformly smooth Banach space and let C be a nonempty closed convex subset of E.
Let g : C — C be a fixed contraction and let S : C — C be a nonexpansive mapping with a fixed point. Let {x} be
a sequence defined as follows

X = Kg(x¢) + (1 —k)Sx, Vke (0,1).

Then {x.} converges strongly as x — 0 to a fixed point x* of S, which is the unique solution in Fix(S) to the
following variational inequality

(x* —g(x*),J(x*—p)) <0, Vp e Fix(S).

2. Main results

Theorem 2.1. Let A be an m-accretive operators on a real uniformly smooth Banach space E. Assume that
A~1(0) # 0 and C := D(A) is a convex subset of E. Let S : C — C be a nonexpansive mapping. Let Q¢ be
the sunny nonexpansive retraction from E onto C. Let {otn}, {Bn}, {yn} {0n), {An), and {wn} be real number

sequences in (0,1). Let g : C — C be a contractive mapping with constant « € (0,1). Let {xn} be a sequence
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defined by
Xo € C,
Xnt+1l = &ng(Xn) + PnXn +¥Ynyn, M =0,
Yn = OnXn + AnSpn + wnQcen, M =0,
pn = (Id+1mA) x, ¥Yn >0,

where {en } is a bounded sequence in E, {rn } is a nonnegative real numbers sequence. Assume that {on ), {Bn}, {yn),
{0n}, {An}, and {wn } satisfy the following restrictions:

(@ an+Pn+vYn =00 +An+wn =1, foreachn > 0;

(b) limn 0o xn =0and Y 37 1 atn = o0;

(c) 0 <liminfy ;00 Bn < limsup,, ,  Pn <1;

(d) > 3_own < oo limsup, , 0n <1

(€) imp 00 [0n+1—0nl =0, limn 00 A1 —Anl =0;

(f) limp 500 =71 € (0, 400).
If Fix(S(Id +tA)~1) = Fix(S)NA~L(0) # 0, then {xn} converges strongly to a point x* € A~1(0) N Fix(S),
which is the unique solution to the following variational inequality

(f(x*) —x*,x* —x) >0, ¥x € A"1(0)NFix(S).
Proof. Fixing p € Fix(S) N A~1(0), we find that
(Id+71,A) 'p=p = Sp.

Hence, we have

< dnlxn =Pl +Anl[Spn — Pl + wnl|Qcen — P
< Onllxn =PIl +Anllpn —pll + wnllen —p|l

< (8n +An)[[xn — Pl + wnllen — 7P|

< [xn —pll+ wnMy,

lyn —p|

where M; = sup{||en —p|| : 1 > 1}. It follows that

[Xni1 =PIl < onllg(xn) =PI+ BnlXn =Pl +vnllyn — 7l

< anllg(xn) —g(P)|| + axnllp — g(P)|| + (Bn +vn)IXn — Pl + YnwnaM;y
< o‘n‘x”xn _pH + oanp - Q(P)H + (1 — o Hxn _PH +YnwnaM;
<(1—aﬂ1—aMhn—pH+aM1 ‘Wlf LI LV

< maxs —pl, P 9P 4y, Zwl

This proves that {x, } is bounded, so is {yn}.

Putting z, = %, we have
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_ Xn42— Prt+1Xn+1 _ Xn+41— Brxn

T T T B 1—Bn
~ ant19(Xns1) + Ynt1Yni . ong(¥n) +¥Ynyn
- 1— [571+1 1— Bn
o1 (9xns1) =Yni1) F (1 =Bns)ynt1  an(gxn) —yn) + (1= Bnlyn
B 1—Bn 1—Bn
= 10(“7“(9%“) —Yni1) — " (g(xn) —Yn) + Yns1 —Yn.
- Bn—H 1-— Bn
It follows that
o = 2nll < 325 llg0m ) —ynall+ 125 190m) —ynll +yn —unll- @)
n+1 Bn

Note that

[Yynt1—Ynll < nt1llxni1—xnll +Ang1l[S(Id + Tn+1A)71Xn+1 —S(Id + TnA)ilan
+ wn11l|Qcent1 — Qcenl +18n+1 — dnlllxni1ll
+ A = AngalIS(Td 4+ 1rA) Mxn | + lwn — wnalfen]]
< Sl ¥nt1 — xnll F Ans1 [[(Id + 11 A) Txngg — (Id + 1rA) x|
+ wnitllentt —en| +10n1 — dnllxn i1l

+[An — )\n+1|||s(1d+ TnA)ilan +lwn — wn+1|”en||'

(2.2)

On the other hand, we have

I (Id+rn+1A)_1Xn+1 — (Id + rnA)_an|’

= [[(Id+ T A) xn — (Id + 10 A) (1 — —2

_ T
)(Id+Tn+1A) 1Xn+1 + ixn+1)|]
Tntl Tn+1

T _
1-— L)(Id‘i‘ T‘nJrlA) 1XT1+1 —XnH

T
< HianJrl + (
Th+1 L |

T T - r 2.3

Tn+1 Tn+1

T —T _
I (1 i A) s —xn) = (st — X)) + (Xnsn = X))

< ||

Th+1
M

n+1

< |rn+1_Tn|+ HXTL+1_X11||I

where
M, = Sup{H ((Id + rT1+1A)_17(n+1 - Xn) — (Xn41 —xa)|:n > 1}

From (2.2) and (2.3), we find that

M

[Unt1 —Ynll < Oni1lXnir —xnl + Tt —Tnl+ AnglXne1 — Xl

Thnti
+ wni1llent1 —enll +18n41 — Onll[xny1l
+ |}\n - )\n+1|HS(Id+ TnA)_lan + |wn - wn+l|HenH

Mo (2.4)

< Hxn—!—l _XnH + Tt —Tnl

Tn+1
+ wn+l||en+1 - en” + |5n+1 - 6n|HXn+1H
+An — )\n+1|||5(1d+ TnA)_lan +[wn — wn+1|||en||-
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Substituting (2.4) into (2.1), we arrive at

Kn

Kn+1 Ma
— (xn) — +
1—Pnt1 1_[571”9 n) = nl Tn+1

+wny1llenst —enll +10n 1 — dnllxnyall

+An — 7\n+1|\|5(1d + TnA)ilan +[wn — wn+1|||enH'

lzns1 —znl = [PXng1 — x|l < 1g(xns1) = Ynyall + Tnt1—Tnl

It follows that

limsup (||zns1 — zn|l = [[Xn — Xn+1]]) <O.
n—oo

Using Lemma 1.3, the restriction imposed on {3,,} and the definition of {z,,}, we arrive at
lim ||[xn —Xxn41]| =0. (2.5)
n—oo

Note that
[yn —Xnll < [Xnt1—Xnll + anllg(xn) = ynll + Bnlxn —ynl-

It follows that

[Xn41—Xnll | *n

Using (2.5) and the restriction imposed on {on } and {3}, we see that

[lyn —xn|l <

lim_ [xn —yn | =0. 2.6)

Note that
[Xn—S(Id +1rA) xn |
< [xn —Ynl| + nllxn — STd + 10 A) xn || + wn||Qcen — S(Id 4+ 1hA)  Ixp .
This implies that

Xn — w -
! - 61:1” 75 1Qcen = S(1d+TnA) xnll

[Xn —S(Id +TnA) xn || <

Since limsup,,_, &n < 1, we may assume, without loss of generality, that 6, < 6 < 1 for all n. Using
(2.6), we get that

lim ||xn —Spn| =0. (2.7)
n—,oo
From Lemma 1.4, we obtain that
_ 4, T T _
[(Id+TA) l(Xn) —pnll =[[(Id+TA) l(rxn +(1— T)pn) — (Id+T1A) 1Xn”
n n
T _ T
< xn — (1= =) (Id + 10 A) Txn + —x4) |
T™h Th
M
< frn— 11—,
n

where M3 = sup{||pn — xn|| : 1 > 1}. It follows that

lim [|(Id+71A) (xn) — pnl| = 0. (2.8)

n—o0

On the other hand, we have

[Xn —S(Id +TA) " (xn)|| < [[Xn — Spnl| + [|Spn — S(Id +TA) ! (x|

<
< ||pn - (Id+rA)_1(Xn)|| + Hxn - San-



D. E Lji, J. Zhao, J. Nonlinear Sci. Appl., 10 (2017), 5712-5722 5719

Combining (2.7) with (2.8), we arrive at
lim |[xn —S(Id+7A) Ix, | = 0. (2.9)
n—o0

Let k be a real number in (0,1) and define a mapping Y by

Y =(1—«)S(Id+rA)"! +kg.
It follows that
1((1—k)S(Id+TA) Tx +kg(x)) — ((1— K)S(Id+TA)_1y +xg(y))]
1—«)[|S(Id+TA)'x S(Id+r/\ Yyl +«llgx) =gyl
1—«)|(Id+1A) "% — (Id 4+ TA) Ly + kee|[x — y||
<(1—a(l—x))[x—yl, VxyecC.

This shows that Y is (1 — «(1 — k))-contractive. From the Banach contractive principal, we find that it has
a unique fixed point. Next we use x to denote the unique fixed point of 7, that is,

—

(1—k)S(Id4+TA) Ixe + kg(xe) =x¢, Vk e (0,1).

From Lemma 1.5, we find that x, — %, as k — 0, where X = P19y (s)g(X), that is, X is a unique solution
of generality variational inequality

(x—g(x),j(x—y)) <0, YyecA10)NF(S).

Next, we prove

limsup(g(x) — %, J(xn — %)) < 0. (2.10)
n—oo
Note that
Hxn—x,<||2 K)(S(Id4+TA) "Xk —Xn, j(xk —xn)) + K(g(Xx) —Xn,j (X —Xn))
K)(S(Id+TA) 'xn — Xn, j (X — Xn))
+( —K)(S (Id+rA) Ix —S(Id—i—rA)’lxn,j(xK —Xn))
+ k(X —Xn, j (X —Xn)) + k(g(xx) — Xk, (X —Xn))
< (1—- K)(||S Id—i—rA)*lxn —xXn X = xn || + |Ix —xn||2)

+ k(g (xe) =X, J (X — X)) + KX — X0 |12
< (1= K)[S(Id +TA) xn — xnl Xk — X || + [Pxn — x|
- K<XK - g(XK)/J(XK _Xn)>/ VK € (0/1)

This implies that

K)[xx —

(xx —g(xi), J(xx —xn)) < u X IS(Id+71A) %y —xnl, Vk € (0,1).

In view of (2.9), we find that
lirnSllp(XK - g(XK)/ ](XK _Xn)> <0.

n—oo

Taking the limsup as k — 0 and noticing the fact that the two limits are interchangeable due to the fact
the duality map ] is norm-to-norm uniformly continuous on bounded sets, we obtain that (2.10) holds.
Finally, we show that limp o |[|[Xn — %|| = 0. Note that ||pn —X|| < [|xn —X]||. It follows that

Hyn—*H - Hén(xn _72) +)\n(p )+wn QCen H
< Onllxn = X[ +Anllon — X[ + wnl|Qcen —X||
< (1—wn)|xn —X|| + wnllen — %]
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This in turn implies from Lemma 1.1 that

[Xn+1 _7_‘”2 = [[Bn(xn —%) +vn(yn — %) + an(g(xn) —%)|
< 1Bnlxn = %) +¥n(yn = X)|* + 20 ((g(xn) = %), J (xn 41 — X))
< Bulxn == +¥nllyn — %> + 20n ((g(xn) — %), J (Xn+1 — %))
< (1= an)[fxn — x| + 20 (g (xn) — 9(%), J(xn1 — %)
20 (9(X) — %, (Xns1 — X))
< (1= a2 e — %P + 2etn el — &l [xn 41 — %
+ 200 (g(X) =X, J(xn+1 — X))
< (1= otn)?[xn = ®II* + ol xn = XI|* + [[xn41 —%[?)
+20n(g(X) =%, J(xn41 —X)).
It follows that

1402 —on(2— )

X1 —x[* < 1— oo Ix —XHZ‘FZm@(?—Q—i,](XnH—X»
< I 8P 4 2 {gx) = R (et — )+ Macd,
1— oo 1—onax n
where My is an appropriate constant such that My > sup{ Hlx " X(‘l :n > 1}. Using Lemma 1.2, we obtain
the desired conclusion immediately. O

From Theorem 2.1, we have the following results.

Corollary 2.2. Let A be an m-accretive operators on a real uniformly smooth Banach space E. Assume that

~1(0) # (0 and C := D(A) is a convex subset of E. Let Qc be the sunny nonexpansive retraction from E onto
C. Let {an}, {Pn} {¥n), {0n}, {An}, and {wn} be real number sequences in (0,1). Let g : C — C be a contractive
mapping with constant « € (0,1). Let {xn} be a sequence defined by

Xo € C,

Xnt1 = &ng(Xn) + BnXn +¥Ynyn, YN =0,
Yn = 0nXn +Anpn +wnQcen, v =0,
pn = (Id+1A) " xn, ¥n >0,

where {en} is a bounded sequence in E, {ry} is a nonnegative real numbers sequence. Assume that {&n}, {Bn}, {Ynl,
{0n}, {An}, and {wn} satisfy the following restrictions:

(@ an+Pn+vYn =00 +An+wn=1,foreachn >0;

(b) limn oo xn =0and Y 37 1 otn = 00;

(c) 0 <liminfy o By < limsup, . Pn <1;

(d) > v gwn < oo, limsup, , 6n <1

() limp 00011 —0nl =0, limp 00 A1 —An| =0;
)

(f) limp 00 =71 € (0, +00).

Then {xn} converges strongly to a zero point x* of A, which is the unique solution to the following variational
inequality
(f(x*) —x*,x* —x) =0, ¥Yxe A 10).
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Corollary 2.3. Let E be a real uniformly smooth Banach space. Let S : C — C be a nonexpansive mapping with
fixed points. Let Q¢ be the sunny nonexpansive retraction from E onto C. Let {otn}, {Bn), {¥n), {0n), {An}, and
{wn} be real number sequences in (0,1). Let g : C — C be a contractive mapping with constant « € (0,1). Let
{xn} be a sequence defined by

Xo € C,
Xn+1 = &ng(Xn) + PnXn +¥YnYn, YN 2=
Yn = dnxn +AnSxn + anCen/ vn >

where {en } is a bounded sequence in E. Assume that {&n}, {Bn}, {yn} {0n), {Anl}, and {wn} satisfy the following
restrictions:

(@ an+Pn+vn =00 +An+wn =1, foreachn >0;

(b) limn 00 xn =0and Y 37 1 ot = o0;

(d

)
)
(c) 0 <liminfy, oo By < limsup, . Pn <1;
) > g Wn < oo, limsup, . on <1

)

(e hmn—)oo |5n+l - 6n| =0, limn—>oo |7\n+1 - 7\n| =0.

Then {xn} converges strongly to a fixed point x* of S, which is the unique solution to the following variational
inequality
(f(x*) —x*,x*—x) >0, Vx € Fix(S).

Remark 2.4. Our main results mainly improves the corresponding in Chang et al. [8] and Kim and Xu [12].
The stepsize of 1, is variable instead of a fixed constant in Chang et al. [8] although it has a strong restric-
tions limy, ;o Tn =1 € (0, +-00). The restrictions imposed on the control sequences are mild. It deserves to
mention that the common solution is also a unique solution to another monotone variational inequality.
In Qin et al. [19], a viscosity approximation with continuous bounded and strong pseudocontractions
are studied for the class of continuous pseudocontractions. It is of interest to extend the main results of
this article to the viscosity approximation with continuous bounded and strong pseudocontractions in a
nonuniformly smooth Banach space.
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