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Abstract The purpose of this article is to introduce a general split feasibility problems

for two families of nonexpansive mappings in Hilbert spaces. We prove that the sequence

generated by the proposed new algorithm converges strongly to a solution of the general split

feasibility problem. Our results extend and improve some recent known results.
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1 Introduction

Let H and K be infinite-dimensional real Hilbert spaces, and let A : H → K be a bounded

linear operator. Let {Ci}
m
i=1 and {Qi}

n
i=1 be the families of nonempty closed convex subsets of

H and K, respectively. Let F (T ) be the fixed point of the mapping T .

(a) The convex feasibility problem (CFP) is formulated as the problem of finding a point

x∗ with the property:

x∗ ∈

m⋂

i=1

Ci. (1.1)
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(b) The split feasibility problem (SFP) is formulated as the problem of finding a point x∗

with the property:

x∗ ∈ C, Ax∗ ∈ Q, (1.2)

where C and Q are nonempty, closed and convex subsets of H and K, respectively.

(c) The multiple-set split feasibility problem (MSSFP) is formulated as the problem of

finding a point x∗ with the property:

x∗ ∈

m⋂

i=1

Ci, Ax∗ ∈

n⋂

i=1

Qi. (1.3)

(d) The general split feasibility problem (GSFP) is formulated as the problem of finding a

point x∗ with the property:

x∗ ∈
∞⋂

i=1

Ci, Ax∗ ∈
∞⋂

i=1

Qi. (1.4)

There is a considerable investigation on CFP in view of its applications in various disciplines

such as image restoration, computer tomograph, and radiation therapy treatment planning [1].

The split feasibility problem SFP in the setting of finite-dimensional Hilbert spaces was first

introduced by Censor and Elfving [2] for modelling inverse problems which arise from phase

retrievals and in medical image reconstruction [3]. Since then, a lot of work has been done on

finding a solution of SFP and MSSFP; see, for example, [2–17].

In 2010, Xu [13] considered the SFP in the setting of infinite-dimensional Hilbert spaces and

studied some algorithms and its convergence. In particular, he applied Mann’s algorithm to the

SFP and proposed an algorithm which is proved to be weakly convergent to a solution of the

SFP. He also established the strong convergence result, which shows that the minimum-norm

solution can be obtained.

In 2011, Wang and Xu [14] proposed the following cyclic algorithm to solve MSSFP:

xn+1 = PC[n](xn + γA∗(PQ[n] − I)Axn), (1.5)

where [n] := n(modp) (mod function take values in {1, 2, · · · , p}, and γ ∈ (0, 2
||A||2 ). They

shown that the sequence {xn} converged weakly to a solution of MSSFP provided the solution

exists.

To study strong convergence to a solution of MSSFP, in 2013, Eslamian and Latif [15]

proposed the following algorithm to solve GSFP:

xn+1 = αnxn + βnf(xn) +

∞∑

i=1

γn,iPCi
(I − λn,iA

∗(I − PQi
)A)xn, (1.6)

where αn + βn +
∞∑

i=1

γn,i = 1. Under suitable conditions, the sequence {xn} converged strongly

to a solution of GSFP.

In 2013, He and Zhao [16] introduced the following relaxed CQ algorithm such that the

strong convergence was guaranteed in infinite-dimensional Hilbert spaces:

xn+1 = PCn
(αnu + (1 − αn)(xn − τn∇fn(xn))), (1.7)

where fn(x) = 1
2 ||(I − PQn

)Ax||2 and ∇fn(x) = A∗(I − PQn
)Ax.
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