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CONVERGENCE OF SOME ITERATIVE METHODS FOR MONOTONE
INCLUSION, VARIATIONAL INEQUALITY AND FIXED POINT
PROBLEMS

JONG SOO JUNG

DEPARTMENT OF MATHEMATICS, DONG-A UNIVERSITY

ABSTRACT. In this paper, we introduce two iterative methods (one implicit method and
one explicit method) for finding a common element of the zero point set of a set-valued
maximal monotone operator, the solution set of the variational inequality problem for a
continuous monotone mapping, and the fixed point set of a continuous pscudocontractive
mapping in a Hilbert space. Then we establish strong convergence of the proposed iterative
methods to a common point of three sets, which is a solution of a certain variational
inequality. Further, we find the minimum-norm clement in common set of three sets. The
main theorems develop and complement some well-known results in the literature.

1. INTRODUCTION

Let H be a real Hilbert space with inner product (-,-) and induced norm || - ||. Let C
be a nonempty closed convex subset of H and let T': C'— C be a self-mapping on C. We
denote by Fiz(T) the set of fixed points of S.

The monotone inclusion problem plays an essential role in the theory of nonlinear analysis
and optimization. Let B : H — 2/ be a maximal monotone operator. The monotone
inclusion problem consists of finding a zero element of B, that is, a solution of the inclusion
problem:

(1.1) 0 € Bx.

The solution set of the problem (1.1) is denoted by B~'0. A classical method for solving
the problem is proximal point algorithm, proposed by Martinet [9] and generalized by
Rockafellar [10]. In some concrete cases including variational inequalities, the monotone
inclusion problem requires to find a zero of the sum of two monotone operator. That is, in
the case of F' = A+ B, where A and B are monotone operators, the problem is reduced to
as follows:

find z € C such that 0 € (A + B)=.

The solution set of this problem is denoted by (A + B)~!0.
Let A: C'— H be a nonlinear mapping. The variational inequality problem is to find a
u € C such that

(1.2) (v—u,Au) >0, YveC.

This problem is called Hartmann-Stampacchia variational inequality ([12]). We denote the
set of solutions of the variational inequality problem (1.2) by VI(C, A). As we also know,
variational inequality theory has emerged as an important tool in studying a wide class
of numerous problem in physics, optimization, variational inequalities, minimax problem,
Nash equilibrium problem in noncooperative games and others.
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A fixed point problem is to find a fixed point z of a nonlinear mapping T with property:
(1.3) zeC, Tz=z.

In order to study the variational inequality problem (1.2) coupled with the fixed point
problem (1.3), many researchers have invented some iterative methods for finding an element
of VI(C, A) N Fixz(T), where A and T are nonlinear mappings. For instance, in case that
A : C — H is an inverse-strongly monotone mapping and 7' : C' — C is a nonexpansive
mapping, see [4, 5] and the references therein, and in case that A : C' — H is a continuous
monotone mapping and 7' : C' — C' is a continuous pseudocontractive mapping, see [3, 15,
19).

In 2016, Jung [7] proposed an iterative method based on Yamada’s hybrid steepest de-
scent method [17] for finding an element of Fiz(T)NVI(C, A) N B~10, where T : C — C
is a continuous pseudocontractive mapping, A : C' — H is continuous monotone mapping,
and B : H — 27 is a maximal monotone operator.

Some iterative methods for finding an element of Fiz(T)N(A+ B)~'0 have been provided
by several authors. For instance, in case that T : C' — C' is a nonexpansive mapping,
A : C — H is an inverse-strongly monotone mapping andand B : H — 2 is a maximal
monotone operator, see [14].

In this paper, as a continuation of study in this direction, we introduce new implicit and
explicit iterative methods for finding a common element of the set  := Fiz(T)NVI(C, A)N
B710, where T : C — C is a continuous pseudocontractive mapping, A : C — H is a
continuous monotone mapping and B : H — 2 is a maximal monotone operator. Then we
establish strong convergence of the sequences generated by the proposed iterative methods
to a common point of three sets, which is a solution of a certain variational inequality. As
a direct consequence, we find the unique minimum-norm element of 2. The main theorems
develop and complement some well-known results in the literature.

2. PRELIMINARIES AND LEMMAS

Let H be a real Hilbert space and let C' be a nonempty closed convex subset of H. We
write 2, — 2« to indicate that the sequence {x,} converges weakly to . x,, — x implies
that {x,} converges strongly to .

A mapping A of C into H is called monotone if

(x —y,Ax — Ay) > 0, Vx, yeC.

A mapping A of C into H is called a-inverse-strongly monotone (see [4]) if there exists a
positive real number « such that

<l’—y7Al‘—Ay> 2“|‘A$—Ay‘|27 VJ:, yGC

Clearly, the class of monotone mappings includes the class of a-inverse-strongly monotone
mappings.
A mapping T of C into H is said to be pseudocontractive if

T2 = Ty|* < llz —yl* + | = T)x = (I = D)y, vz, y€C,

and T is said to be k-strictly pseudocontractive (see [2]) if there exists a constant k € [0,1)
such that

|IT2 — Ty|* < llo — y|> + k| = T)x — (I~ T)yl*, Vz, y€C,

where [ is the identity mapping. Note that the class of k-strictly pseudocontractive map-
pings includes the class of nonexpansive mappings as a subclass. That is, T is nonexpansive
(e, [Tz — Ty|| < ||z —y|, Yz, y € C) if and only if T is O-strictly pseudocontractive.
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Clearly, the class of pseudocontractive mappings includes the class of strictly pseudocon-
tractive mappings and the class of nonexpansive mappings as a subclass. Moreover, this
inclusion is strict (see Example 5.7.1 and Example 5.7.2 in [1]).

Let B be a mapping of H into 27, The effective domain of B is denoted by dom(B),
that is, dom(B) = {z € H : Bx # (}. A set-valued mapping B is said to be a monotone
operator on H if (x —y,u—v) > 0 for all z, y € dom(B), u € Bz, and v € By. A monotone
operator B on H is said to be mazximal if its graph is not properly contained in the graph of
any other monotone operator on H. For a maximal monotone operator B on H and A > 0,
we may define a single-valued operator JZ = (I + AB)™! : H — dom(B), which is called
the resolvent of B.

Let B be a maximal monotone operator on H and let B0 = {z € H : 0 € Bx}. It is
well-known that B~10 = Fixz(J )]\3 ) for all A > 0 is closed and convex and the resolvent J ){9
is firmly nonexpansive, that is,

10 = Jy|* < (o =y, JPw = Tly), Vo, y € H,

and that the resolvent identity

JPax = Jf <§x + (1 - %) fo)

holds for all A, x> 0 and x € H.
In a real Hilbert space H, the following hold:

e —ylI* = [« + lyllI* - 2(, y),
and
laz + Byl = allz|® + Bllyl* — aBllz — yl* < all=l* + Byl

for all z, y € H and «, € (0,1) with o + 5 = 1.
We recall that
(i) a mapping V : C' — H is said to be I-Lipschitzian if there exists a constant [ > 0
such that
[V —Vy| <lllz—yll, vz, yeC;
(ii) a mapping G : C' — H is said to be 7-strongly monotone if there exists a constant
7 > 0 such that

(Gz—Gy,x —y) 2z —y|?, Vo, yeC.

We need the following lemmas for the proof of our main results.
Lemma 2.1 ([1]). In a real Hilbert space H, the following inequality holds:

o+ yll* < lz)* +2(y, & +y), Ve, y e H.

Lemma 2.2 ([13]). Let {x,} and {z,} be bounded sequences in a real Banach space E, and
let {~n} be a sequence in [0,1] which satisfies the following condition:

0 < liminf~, <limsup~y, < 1.
n—oo

n—o0

Suppose that Tp+1 = Y@y + (1 — )z for alln > 1 and
limsup([|zn41 = znll = [[#n41 — 2nl) < 0.
n—oo
Then lim,, o ||z, — x| = 0.
Lemma 2.3 ([16]). Let {s,} be a sequence of nonnegative real numbers satisfying
Sn+1 < (1 - fn)sn + §n5n» Vn > 17

where {&,} and {6, } satisfy the following conditions:
(i) {&} C[0,1] and 377 & = oo;
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(i) Lmsup,_o 0n <0 or > 07 &nldn| < 0.
Then limy, o0 8, = 0.
The following lemmas are Lemma 2.3 and Lemma 2.4 of Zegeye [18], respectively.

Lemma 2.4 ([18]). Let C be a closed convex subset of a real Hilbert space H. Let A: C — H
be a continuous monotone mapping. Then, for v > 0 and x € H, there exists z € C' such
that

1
(y—z7Az)+;(y—z,z—x>20, Yy e C.
Forv >0 andx € H, define A, : H— C by

1
AV.I:{ZGCZ<y72,AZ>+*<y*Z,Z*$>207 VyGC’}.
v

Then the following hold:
(i) Ay is single-valued;
(i1) A, s firmly nonexpansive, that is,

A,z — Ayl < (& —y, Ayz — Ayy), Yz, y € H;
(i) Fiz(A,) =VI(C,A);
(iv) VI(C, A) is a closed convex subset of C.

Lemma 2.5 ([18]). Let C be a closed convez subset of a real Hilbert space H. LetT : C — H
be a continuous pseudocontractive mapping. Then, forr >0 and x € H, there exists z € C
such that

1
(y—2Tz)—=(y—z(1+r)z—2) <0, VyeC.
r
Forr >0 andx € H, define T, : H— C by

Trx:{ZEC:(y—z,Tz)—%(y—z,(l—&—r)z—x)§0, VyEC’}.

Then the following hold:
(i) T, is single-valued,
(i1) T} is firmly nonexpansive, that is,

|Trx — Toyl? < (x —y, Trx — Try), Vo, y € H;
(ifi) Fiz(T,) = Fiz(T);
(iv) Fiz(T) is a closed convex subset of C.
The following lemma is a variant of a Minty lemma (see [9]).
Lemma 2.6. Let C be a nonempty closed convex subset of a real Hilbert space H. Assume

that the mapping G : C' — H is monotone and weakly continuous along segments, that is,
G(z +ty) — G(z) weakly as t — 0. Then the variational inequality

TeC, (Gi,p—1x)>0, VpeC,
is equivalent to the dual variational inequality
zeC, (Gpp—2)>0, VpeC.
The following lemmas can be easily proven (see [17]), and therefore, we omit their proof.

Lemma 2.7. Let H be a real Hilbert space. Let V : H — H be an l-Lipschitzian mapping
with a constant | > 0, and let G : H — H be a k-Lipschitzian and n-strongly monotone
mapping with constants k, n > 0. Then for 0 <l < un,

(G = V)z = (G = AV )y, —y) > (un — )|z — y|?, Va, y € H.
That is, pG —~V is strongly monotone with constant un — ~I.
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Lemma 2.8. Let H be a real Hilbert space H. Let G : H — H be a k-Lipschitzian and

2n

n-strongly monotone mapping with constants £ > 0 and n > 0. Let 0 < p < 3 and
0<t<1l. Then I —tuG: H — H is a contractive mapping with a constant 1 — tT, where

T=1—/1—pu2n— px?).

3. MAIN RESULTS

Throughout the rest of this paper, we always assume the following:

H is a real Hilbert space with the inner product (-,-) and the induced norm || - [|;
C is a nonempty closed convex of H;

B: H — 2" is a maximal monotone operator with dom(B) C C;

B0 is the set of zero points of B, that is, B~'0 = {2 € H : 0 € Bz};

J)]i : H — dom(B) is the resolvent of B for \; € (0,0), t € (0,1), and liminf; o A, >
0;

Jﬁ : H — dom(B) is the resolvent of B for A, € (0,00) and liminf, o, A,y > 0;

G : C — C is a k-Lipschitzian and n-strongly monotone mapping with constants
K, 1> 0;

e V:(C — (C is an I-Lipschitzian mapping with constant [ € [0, 00);

Constants p > 0 and v > 0 satisfy 0 < p < % and 0 < 4l < 7, where 7 =

1= /1= p(2n— ps?);

A:C — H is a continuous monotone mapping;

VI(C, A) is the solution set of the variational inequality problem (1.2) for A;
T :C — C is a continuous pseudocontractive mapping with Fiz(T) # 0;

Ay, + H — C is a mapping defined by

1
A,,:I::{zEC:(y—z,Az)Jr—(y—z,z—x)ZO, VyEC}
v

for x € H and 14 € (0,00),t € (0,1), liminf; ,ovy > 0 ;
Ay, + H— C'is a mapping defined by

1
A,,"Jt::{zGC:<y—z,Az>Jr—<y—z,z—ac>207 VyGC}

n

for x € H and v, € (0,00), liminf,,_, v, > 0;
T,, : H — C is a mapping defined by

T”z:{ZEC:<Tz,y—z>—%(y—z,(l—i—n)z—m)SO, VyeC}
t

for x € H and r, € (0,00),t € (0,1), and liminf; ,or, > 0;
T, : H — C is a mapping defined by

1

T,z = {z eC:(Tzyy—z)— r—(y—z,(l—l—m)z—z) <0, Wye C}
n

for x € H and ry, € (0,00), and liminf,,_oc 7 > 0;

Q= Fiz(T)NVI(C, A) N B~10 # 0.

By Lemma 2.4 and Lemma 2.5, we note that A,,, A,,, T,, and T,, are nonexpansive,
VI(C,A) = Fix(A,,) = Fiz(A,,) and Fiz(T,,) = Fiz(T,,) = Fiz(T).
Now, we introduce the following iterative method that generates a net {z;} in an implicit

way:

(3.1)

zp =T, (tyVay + (I — tpG)J3 Ayxy), t € (0,1).

For t € (0,1), consider the following mapping @; on C defined by

Qir =T, (t"Va + (I — tpG)JE Ayz), Vo € C.
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Then, since T;,, in and A,, are nonexpansive, for z, y € C, we have

Qiz — Q|
= T (Ve + (I = tpG)J3 Ayw) — (Tr, (t7Vy + (I = tpG) I3 Avy)) |
<NtV + (I = tpG) g Ayx) — Tr,(tYVy + (I — tuG)Jx Avy) ||
< |ltyVa+ (I - tuG)JﬁAytx —(tyVy+ (I — tuG)JﬁAwy)H
< tlyVa = AVyll + (I = tuG) 3 Avz — (I = tpG) IS Avy|
< tylllz =yl + (1 —t7)llz — yll
=1 = (r=Dt)llz—yl.

Since 0 < 1 — (7 —~l)t < 1, Q¢ is a contractive mapping. By Banach contraction principle,
@+ has a unique fixed point z; € C, which uniquely solves the fixed point equation

zp =T (Ve + (I — tpG)JE Ay xe), t € (0,1).

We summarize the basic property of {z;} and {y;}, where y; = th;L't—F(I—t,uG’)in Ay, .
Proposition 3.1. Let the net {x;} be defined via (3.1) and let the net {y:} be defined by
ye =tyVay + (I — tuG)Jﬁwat fort e (0,1). Let wy = Ay,xy fort € (0,1). Then

(1) {z¢} and {y:} are bounded fort € (0,1);
(2) x; defines a continuous path from (0,1) into C' and so does y; provided ry, A, vt :
(0,1) = (0,00) are continuous and 0 < a < min{ry, A, v} fort € (0,1);
(3) limy_y || Ay, 2t — JﬁAWrtH = limy 0 |Jwe — Jﬁth =0;
(4) limt_>0 H:L't - wt|| = 0;
(5) limeo |z — ye]| = 0;
(6) limy—yo [|ar — JﬁA,,txtH = limy_0 ||z — Jﬁth =0;
(7) limy—yo |zt — Tr, ]| = O;
8

By using Proposition 3.1, we establish strong convergence of the path z;, which guaran-
tees the existence of solutions of the variational inequality (3.2) below.

Theorem 3.2. Let the net {x} be defined by (3.1). Let ry, A, v : (0,1) — (0,00) be
continuous and 0 < a < min{r,, Ay, i} for t € (0,1). Then x; converges strongly, as
t — 0, to a point q € ), which is the unique solution of the variational inequality:

(3.2) (WG ="V)ap—q) 20, VpeQ.
By taking V=0, G =1, =1 in Theorem 3.2, we obtain the following result.

Corollary 3.3. Let the net {x;} be defined by
zy =T, (1 = t)JE Ay, 2y), t € (0,1).

Let r¢, A, v¢ 2 (0,1) — (0,00) be continuous and 0 < a < min{ry, A, v} fort € (0,1).
Then x; converges strongly, as t — 0, to q, which solves the following minimum-norm
problem : find q € ) such that

Jall = min -

Now, we propose a new iterative algorithm which generates a sequence {z, } in an explicit
way: for an arbitrarily chosen xg € C,
(3.3) n>0, Tnt1 = Pnxn + (1 = Bn)Ty, (anyVa, + (I — amuG)J)iA,,nan

where {a,,} and {8,} are two sequences in (0,1), and {r,}, {A\.}, {vn} C (0,00), and
establish strong convergence of this sequence to a common element of ).
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Theorem 3.4. Let the sequence {x,,} be generated iteratively by the explicit algorithm (3.3).
Let {an}, {Bn} € (0,1) and {rn},{ \}, {vn} C (0,00) satisfy the following conditions:
(C1) limy,—y00 arp, = 0;
( Zn 1 @n = 005
(
(
(

2)
C3) 0 < liminf, o B < limsup,_, Bn < 1;
C4) 0<a<r,<oo andlimy, e [rpi1 — rn| =0;
Ch) 0 <a <\, <oo andlimy, o0 |[Ant1 — An] = 0;

(C6) 0 <a<u, <o andlimy_eo [Vnt1 — pn| = 0.
Then {x,} converges strongly to a point q € Q, which is the unique solution of the varia-
tional inequality (3.2).

By taking V=0, G =1, p =1 in Theorem 3.4, we obtain the following result.

Corollary 3.5. Let the sequence {x,} be generated by

Tp+l = /3n$n (1 - 571) rn((l - an)Jr]iArnIn)a n > 0.

Let {an}, {Bn} C (0,1) and {r,}, { \},{vn} C (0,00) satisfy the conditions (C1), (C2),
(C3), (C4), (C5) and (C6) in Theorem 3.4. Then {x,} converges strongly to a point q € €,
which is the minimum-norm element of 1.

If in Theorem 3.4, we take T' = I, identity mapping on C, then we obtain the following
result.

Corollary 3.6. Suppose that Q; = VI(C,A) N B~'0 # 0. Let the sequence {x,} be
generated by
Tnt1 = Bnan + (1= Bu)(anyVan + (I — anuG)JﬁAyﬂxn), n > 0.

Let {an}, {Bn} C (0,1) and {\,},{vn} C (0,00) satisfy the conditions (C1), (C2), (C3),
(C5) and (C6) in Theorem 3.4. Then {x,} converges strongly to a point g € 1, which is
the unique solution of the following variational inequality:

(WG =V)g,p—q) 20, Vpe .
If in Theorem 3.4, we have C' = H, then we have the following corollary.

Corollary 3.7. Suppose that Qy = Fiz(T)NAT'0N B0 £ 0. Let T : H — H be
a continuous pseudocontractive mapping and let A : H — H be a continuous monotone
mapping. Let the sequence {x,,} be generated by

Tyl = Bnn + (1= Bo) Ty, (Y Va, + (I — anuG)J)iAl,nan n > 0.
Let {an}, {Bn} C (0,1) and {rp}, { },{vn} C (0,00) satisfy the conditions (C1), (C2),

(C3), (C4), (C5) and (C6) in Theorem 3.4. Then {x,} converges strongly to a point q € Qa,
which is the unique solution of the following variational inequality:

(WG =~AV)q,p—q) =0, Vpe Q.

Proof. Since D(A) = H, we note that VI(H,A) = A~'0. So the result follows from
Theorem 3.4. O

Remark 3.8. 1) It is worth pointing out that implicit and explicit iterative algorithms
are new ones different from those announced by several authors; see, for instance,
[6, 7, 14] and the references therein. In particular, we use the variable parameters
rey, Aty Vg and Ty, A\p, Uy in comparison with the corresponding iterative algorithms
in [6, 7, 14] and the references therein.
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2) We know that Fiz(T)NVI(C,A)NB~0 C Fiz(T) N (A+ B)~10 (see [7]). Thus,
as results for finding a common element of the fixed point set of continuous pseudo-
contractive mapping more general than nonexpansive mapping and strictly pseudo-
contractive mapping and the zero point set of sum of maximal monotone operator
and continuous monotone mapping more general than a-inverse strongly monotone
mapping, Theorem 3.2 and Theorem 3.4 are new results, which develop and improve
the corresponding results in [6, 11, 14] and the references therein.

3) Corollary 3.3 and Corollary 3.5 are also new results for finding a minimum norm
point of Fixz(T) N VI(C,A) N B~10, where T is a continuous pseudocontractive
mapping, A is a continuous monotone mapping and B is a maximal monotone
operator.

4) By taking V =0, G = I and p = 1 in Corollary 3.6 and Corollary 3.7, we can
obtain new results for finding the minimum-norm point of VI(C, 4) N B~10 and
Fixz(T) N A~'0 N B0, respectively.

5) As applications in [14], by using Theorem 3.2 and Theorem 3.4, we can propose
implicit and explicit iterative algorithms for the equilibrium problems coupled with
fixed point problem for continuous pseudocontractive mapping.

ACKNOWLEDGMENT

This research was supported by the Basic Science Research Program through the National
Research Foundation of Korea (NRF) funded by the Ministry of Education, Science and
Technology (2018R1D1A1B07045718).

(1]

(10]
(11]
(12]
(13]
(1]
(15]

[16]

REFERENCES

R. P. Agarwal, D. O’'Regan, D. R. Sahu, Fized Point Theory for Lipschitzian-type Mappings with
Applications, Springer, New York, (2009).

F. E. Browder, W. V. Petryshn, Construction of fized points of nonlinear mappings in Hilbert space, J.
Math. Anal. Appl., 20 (1967), 197-228.

T. Chamnampan, P. Kumam, A new iterative method for a common solution of fixed points for pseudo-
contractive mappings and variational inequalities, Fixed Point Theory Appl., 2012 (2012), 15 pages.
H. Iiduka, W. Takahashi, Strong convergence theorems for nonexpansive mappings and inverse-strongly
monotone mappings, Nonlinear Anal., 61 (2005), 341-350.

J. S. Jung, A new iteration method for nonexpansive mappings and monotone mappings in Hilbert
spaces, J. Inequal. Appl., 2010 (2010), 16 pages.

J. S. Jung, Iterative algorithms for monotone inclusion problems, fixed point problems and minimization
problems, Fixed Point Theory Appl., 2013 (2013), 23 pages.

J. S. Jung, Strong convergence theorems for maximal monotone operators and continuous pseudocpn-
tractive mappings, J. Nonlinear Sci. Appl. 9 (2016), 4409-4426.

B. Martinet, Regularisation d’inéquations variarionelles par approrimations successives, Rev. Frangaise
Informat. Recherche Opérationnelle, 4 (1970), 154-158.

G. J. Minty, On the generalization of a direct method of the calculus of variations, Bull. Amer. Math.
Soc. 73 (1967), 315-321.

R. T. Rockafellar, Monotone operators and the proximal point algorithms, STAM J. Control Optim., 14
(1976), 877—898.

N. Shahzad, H. Zegeye, Approzimating a common point of fixed points of a pseudocontractive mapping
and zeros of sum of monotone mappings, Fixed Point Theory Appl., 2014 (2014), 15 pages.

G. Stampacchia, Formes bilinearies coercitives sur ensembles convezes, C. R. Acad. Sci Paris, 258
(1964), 4413-4416.

T. Suzuki, Strong convergence of Krasnoselskii and Mann’s type sequences for one parameter nonez-
pansive semigroups without Bochner integral, J. Math. Anal. Appl., 305 (2005), 227-239.

S. Takahashi, W. Takahashi, M. Toyoda, Strong convergence theorems for maximal monotone operators
with nonlinear mappings in Hilbert spaces, J. Optim. Theory Appl., 147 (2010), 27-41.

R. Wangkeeree, K. Nammanee, New iterative methods for a common solution of fixed points for pseudo-
contractive mappings and variational inequalities, Fixed Point Theory Appl., 2013 (2013), 17 pages.
H. K. Xu, Iterative algorithms for nonlinear operators, J. London Math. Soc., 66 (2002), 240-256.

35



36

MONOTONE INCLUSION, VARIATIONAL INEQUALITY AND FIXED POINT PROBLEMS

[17] 1. Yamada, The hybrid steepest descent method for the variational inequality of the intersection of fized
point sets of nonexpansive mappings, Inherently Parallel Algorithm for Feasibility and Optimization,
and Their Applications, North-Holland, Amsterdam, Stud. Comput. Math., 8 (2001), 473-504.

[18] H. Zegeye, An iterative approzimation method for a common fized point of two pseudocontractive map-
pings, ISRN Math. Anal., 2011 (2011), 14 pages.

[19] H. Zegeye, N. Shahzad, Strong convergence of an iterative method for pseudo-contractive and monotone
mappings, J. Global Optim., 54 (2012), 173-184.

DEPARTMENT OF MATHEMATICS, DONG-A UNIVERSITY, BUSAN 49315, KOREA
E-mail address: jungjs@dau.ac.kr





