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Abstract. In this paper, we investigate the split feasibility problem (SFP) and the split equality

problem (SEP) in Hilbert spaces. Motivated by the technique of relaxed projections, we respectively

propose a modified relaxed CQ algorithm for the SFP and a modified relaxed alternating CQ al-
gorithm for the SEP. Under standard assumptions, we show that the proposed algorithms converge

weakly to a solution of the SFP and the SEP, respectively. Finally, we conduct some numerical

experiments to demonstrate the advantage of our proposed algorithms.
Key Words and Phrases: Split feasibility problem, split equality problem, CQ algorithm, projec-

tion.

2010 Mathematics Subject Classification: 47J25, 47J20, 47H10, 49N45, 65J15.

Acknowledgments. This work is supported by the National Natural Science Foun-
dation of China (No. 11971216) and Foundation of He’nan Educational Committee
(No. 20A110029, 16A520064, 15A520087).

References

[1] H.H. Bauschke, J.M. Borwein, On projection algorithms for solving convex feasibility problems,

SIAM Rev., 38(1996), 367-426.

[2] H.H. Bauschke, P.L. Combettes, Convex Analysis and Monotone Operator Theory in Hilbert
Space, Springer-Verlag, 2011.

[3] C. Byrne, Iterative oblique projection onto convex sets and the split feasibility problem, Inverse

Probl., 18(2002), 441-453.
[4] C. Byrne, A unified treatment of some iterative algorithms in signal processing and image

reconstruction, Inverse Probl., 20(2004), 103-120.
[5] Y. Censor, T. Elfving, A multiprojection algorithm using Bregman projections in product space,

Numer. Algor., 8(1994), 221-239.

[6] P.L. Combettes, Quasi-Fejérian analysis of some optimization algorithms, In: D. Butnariu,
Y. Censor, S. Reich (eds.), Inherently Parallel Algorithms in Feasibility and Optimization and

Their Applications, Elsevier, New York, 2001, 115-152.
[7] Y.H. Dai, Fast algorithms for projection on an ellipsoid, SIAM J. Optim., 16(2006), 986-1006.
[8] Q. Dong, Y. Yao, S. He, Weak convergence theorems of the modified relaxed projection algo-

rithms for the split feasibility problem in Hilbert spaces, Optimization Lett., 8(3)(2014), 1031-

1046.

819



820 HAI YU AND FENGHUI WANG

[9] M. Fukushima, A relaxed projection method for variational inequalities, Math. Program.,

35(1986), 58-70.

[10] A. Gibali, L. Liu, Y. Tang, Note on the modified relaxation CQ algorithm for the split feasibility
problem, Optim. Lett., 12(4)(2018), 813-830.

[11] B.S. He, Inexact implicit methods for monotone general variational inequalities, Math. Pro-

gram., A86(1999), 199-217.
[12] S. He, Z. Zhao, Strong convergence of a relaxed CQ algorithm for the split feasibility problem,

J. Ineq. Appl., 2013, 2013:197.

[13] S. He, Z. Zhao, B. Luo, A relaxed self-adaptive CQ algorithm for the multiple-setes split feasi-
bility problem, Optimization, 64(2015), 1907-1918.
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