Available online at www.sciencedirect.com
’ ’ L . 35 wlIul

SqenceDlrect ﬁ 2% 1y B0 254

Acta Mathematica Scientia 2016,36B(6):1641-1650

http: //actams.wipm.ac.cn

STRONGLY CONVERGENT ITERATIVE METHODS
FOR SPLIT EQUALITY VARIATIONAL INCLUSION  cosar
PROBLEMS IN BANACH SPACES*

Shih-sen CHANG (3 & 4)T
Center for General Education, China Medical University, Taichung 40402, China
E-mail: changss2013@168.com

Lin WANG (E£H#)
College of Statistics and Mathematics, Yunnan University of Finance and Economics,
Kunming 650221, China

E-mail :wl64mail@aliyun.com

Lijuan QIN (&%)
Department of Mathematics, Kunming University, Kunming 650214, China
E-mail:annyqlj@163.com

Zhaoli MA (B 43W)
School of Information Engineering, College of Arts and Science Yunnan Normal University,
Kunming 650222, China

E-mail: kmszmzl@126.com

Abstract The purpose of this paper is to introduce and study the split equality variational
inclusion problems in the setting of Banach spaces. For solving this kind of problems, some
new iterative algorithms are proposed. Under suitable conditions, some strong convergence
theorems for the sequences generated by the proposed algorithm are proved. As applications,
we shall utilize the results presented in the paper to study the split equality feasibility prob-
lems in Banach spaces and the split equality equilibrium problem in Banach spaces. The

results presented in the paper are new.
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1 Introduction

Let C' and @ be nonempty closed and convex subsets of real Hilbert spaces Hi and Ho,
respectively. The split feasibility problem (SFP) is formulated as

to find 2" € C and Az* €Q (1.1)
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where A : H;y — Hy is a bounded linear operator. In 1994, Censor and Elfving [1] first
introduced the (SFP) in finite-dimensional Hilbert spaces for modeling inverse problems which
arise from phase retrievals and in medical image reconstruction [2]. It was found that the
(SFP) can also be used in various disciplines such as image restoration, computer tomograph
and radiation therapy treatment planning [3-5]. The (SFP) in an infinite dimensional real
Hilbert space can be found in [2, 4, 6-10].

Recently, Moudafi [11-13] introduced the following split equality feasibility problem (SEFP):

tofind ze€C, ye@ suchthat Az = By, (1.2)

where A : Hy — Hs and B : Hy — Hj are two bounded linear operators. Obviously, if B = I
(identity mapping on Hs) and Hs = Hj, then (1.2) reduces to (1.1). The kind of split equality
feasibility problems (1.2) allows asymmetric and partial relations between the variables 2 and y.
The interest is to cover many situations, such as decomposition methods for PDEs, applications
in game theory and intensity-modulated radiation therapy.

In order to solve split equality feasibility problem (1.2), Moudafi [11] introduced the fol-

lowing simultaneous iterative method

{ Tn1 = PC(xn - ’YA*(A:En - Byn))7
Yn4+1 = PQ(yn + ﬁB*(A:En-i-l - Byn))

and under suitable conditions he proved the weak convergence of the sequence {(zn,yn)} to a

(1.3)

solution of (1.2) in Hilbert spaces.

Attempt to introduce and consider the split feasibility problem and split common null
point problem in the setting of Banach spaces have recently been made. In 2015, Takahashi
[14] first introduced and considered such problems in Banach spaces. By using hybrid methods
and Halpern’s type methods and under suitable conditions some strong and weak convergence
theorems for such problems are proved in Banach spaces. The results presented in [14] seem to
be the first outside Hilbert space.

Motivated by the above works and related literatures, the purpose of this paper is to
introduce and study the following split equality variational inclusion problems in the setting of
Banach spaces.

Let H; and Hs be two real Hilbert spaces and F' be a real Banach space. Let A : H; —
F, B: Hy — F be two bounded linear operators and A* and B* be the adjoint mappings of A
and B, respectively. In the sequel we always denote by F(K) the fixed point set of a mapping
K. LetU; : H; — 2Hi { = 1,2 be a maximal monotone mapping. The resolvent of U; is defined
by

JU = (I +pU)™"  Hy — Hy, p>0, i=1,2.

It is easy to know that if U; : H; — 2, 4 = 1,2 is a maximal monotone mapping, then

the resolvent J, LJ @

set of zero points of U; in H;.

of U; is a nonexpansive mapping and F(JZLJ) = U;1(0), where U, (0) is the

K3

The “so-called” split equality variational inclusion problems in Banach spaces (SEVIP) is
to find

p e U H0), ¢ € U;1(0) such that Ap = Bg. (1.4)
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