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1. Introduction

Throughout this paper, we always assume that H is a real Hilbert space with inner product (-,-) and norm || - ||, respec-
tively, C is a nonempty closed convex subset of H and P¢ is the metric projection of H onto C. In the sequel, we denote by
“ —"and “ —" the strong convergence and weak convergence, respectively.

Recall that a mapping T : C — C is said to be nonexpansive, if

ITx =Tyl < llx-yl, vxyeC

We denote by F(T) the set of fixed points of the mapping T.

Let ¢ : C — # be a real-valued function and {@;: C x C — %, i =1,2,...,N} be a finite family of equilibrium bifunctions,
i.e,, ©;(u,u) = 0 for each u € C. The “so-called” system of mixed equilibrium problems (SMEP) for functions (01, @, ..., Oy, ¢) is
to find a common element x* € C such that

O1(x"y) + o) —9(x) 20, VyeC,
O:(x.y) +o(y) —¢(x") 20, WyeC,

(1.1)
OnX".y)+ ) - o(x’) 20, VyeC
We denote the set of solutions of (1.1) by Q := ﬂ?’zl Q(0O;, ), where Q(0O;, ¢) is the set of solutions of the equilibrium problem:
Oix".y) +¢(y) —¢(x) =0, vyeC
In particular, If ¢ = 0 and N = 1, then the problem (1.1) is reduced to the equilibrium problem (EP).
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It is well-known that the SMEP includes fixed point problem, optimization problem, variational inequality problem, and
Nash equilibrium problem as its special cases.

Let C be a closed convex subset of a Hilbert space H. A family of mappings % := {S(s) : 0 < s < 0} : C — C is said to be a
nonexpansive semi-group, if it satisfies the following conditions:

(i) S(s+1t) =S(s)S(¢), Vs,t € 2" and S(0) =1,
(ii) IS(s)x = S(syll < [Ix = yll, Vx,y € C, s > 0;
(iii) the mapping t—S(t)x is continuous for each x € C.

We denote by F(.) the set of common fixed points of . = {S(s) : s = 0}, i.e., F(¥) = ;2F(5(s))

In 2008, Ceng-Yao [1] used the well-known KKM technique to prove that the sequence generated by the hybrid iterative
scheme converges to a common element of the set of solutions of MEP and the set of common fixed points of a finite family of
nonexpansive mappings in a Hilbert space.

Very recently, Saeidi [2] introduced an iterative algorithm for finding a common element of the set of solutions for a sys-
tem of equilibrium problems and the set of common fixed points for a finite family of nonexpansive mappings and the set of
common fixed points for a left amenable nonexpansive semi-group in a Hilbert space.

Motivated and inspired by Ceng-Yao [1] and Saeidi [2], the purpose of this paper is to introduce an iterative algorithm for
finding a common element of the set of solutions for a system of mixed equilibrium problems and the set of common fixed
points for an infinite family of strictly pseudo-contractive mappings and the set of common fixed points for nonexpansive
semi-groups in Hilbert space. Under suitable conditions some strong convergence theorems to converging to the unique
common element are proved. The results presented in the paper improve and extend the corresponding results in [1-4].

2. Preliminaries
Let H be a real Hilbert space and C be a nonempty closed convex subset of H. Then for each x € H, there exists a unique
nearest point u € C such that
X —ull < llx=yll, VvyeC
The mapping Pc : x — u is called metric projection of H onto C. It is known that Pc is nonexpansive and forx e Hand u € C
U=Pc(X)<= x—u,u-y) >0, vyeC

Recall that a Banach space E is said to satisfy the Opial condition, if for any sequence {x,} in E with x, — x, then for every
y € E with y # x we have

liminf||x, — x| < liminf ||x, — y].
n—oo n—oo

It is well-known that each Hilbert space satisfies the Opial condition.
Recall that a mapping f : H — H is said to be contractive, if there exists a constant ¢ € (0, 1) such that

IFx) = fOIl < éllx =yl vx.y € H.

A mapping V : C — H is said to be k-strictly pseudo-contractive, if there exists a constant k € [0, 1) such that

IV = Wy|* < [|x = y|I* +KII(T = V)x — (I = V)y|?, Vx,y €C.

Lemma 2.1 [5]. Let V : C — H be a k-strict pseudo-contraction, then

(1) the fixed point set F(V) of V is closed convex so that the projection Pry, is well defined;
(2) define a mapping T : C — H by

Tx=yx+(1-7y)Vx, xeC. (2.1
If y € [k, 1), then T is a nonexpansive mapping such that F(V) = F(T).

Definition 2.1. A family of mappings {V; : C — H};*, is called a family of uniformly k-strict pseudo-contractions, if there exists
a constant k € [0, 1) such that

[Vix = Vil < [x = yI> + k(I = Vix — (I = Vy)y|*, ¥x,yeC, Vi> 1.

Definition 2.2. Let {V;: C — C} be a countable family of uniformly k-strict pseudo-contractions. Let {T; : C — C};°; be the
sequence of nonexpansive mappings defined by (2.1), i.e.,

Tx=yx+(1-y)Vix, xeC, Vi>1withyelk,1). (2.2)
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