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Abstract. In this paper, we introduce a regularized nonconvex mixed equilibrium problem and

suggest iterative algorithms for solving such a problem by using the auxiliary principle technique.
The convergence analysis of the proposed iterative algorithms is discussed either under pseudomono-

tonicity or partially mixed relaxed and strong monotonicity of type (I) property of the bifunctions

involved in the formulation. We also point out some fatal errors in [M.A. Noor et al.: On non-
convex bifunction variational inequalities. Optim. Lett. 6, 1477-1488 (2012)] and [M.A. Noor et

al.: Some iterative methods for solving nonconvex bifunction equilibrium variational inequalities. J.
Appl. Math. Volume 2012, Article ID 280451]. Finally, we present the correct version of the results

presented in these references.
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[4] Q.H. Ansari, J. Balooee, A. Petruşel, Some remarks on reqularized multivalued nonconvex equi-

librium problems, Miskolc Math. Notes, 18(2)(2017), 573-593.

[5] Q.H. Ansari, C.S. Lalitha, M. Mehta, Generalized Convexity, Nonsmooth Variational Inequali-
ties and Nonsmooth Optimization, CRC Press, Taylor & Francis Group, Boca Raton, London,

New York, 2014.

[6] Q.H. Ansari, N.C. Wong, J.C. Yao, The existence of nonlinear inequalities, Appl. Math. Lett.,
12(5)(1999), 5-11.

[7] J. Balooee, Projection method approach for general regularized non-convex variational inequal-

ities, J. Optim. Theory Appl., 159(2013), 192-209.
[8] J. Balooee, Regularized nonconvex mixed variational inequalities: auxiliary principle technique

and iterative methods, J. Optim. Theory Appl., 172(3)(2017), 774-801.

[9] J. Balooee, Y.J. Cho, General regularized nonconvex variational inequalities and implicit general
nonconvex Wiener-Hopf equations, Pacific J. Optim., 10(2)(2014), 255-273.

[10] M. Bianchi, S. Schaible, Generalized monotone bifunctions and equilibrium problems, J. Optim.
Theory Appl., 90(1996), 31-43.

[11] E. Blum, W. Oettli, From optimization and variational inequalities to equilibrium problems,

Math. Student, 63(1994), 123-145.
[12] A. Canino, On p-convex sets and geodesics, J. Diff. Equ., 75(1988), 118-157.

[13] F.H. Clarke, Optimization and Nonsmooth Analysis, Wiley-Interscience, New York, 1983.

[14] F.H. Clarke, Y.S. Ledyaev, R.J. Stern, P.R. Wolenski, Nonsmooth Analysis and Control Theory,
Springer, New York, Heidelberg, 1998.

[15] F.H. Clarke, R.J. Stern, P.R. Wolenski, Proximal smoothness and the lower C2 property, J.

Convex Anal., 2(1995), 117-144.
[16] R. Correa, D. Salas, L. Thibault, Smoothness of the metric projection onto nonconvex bodies

in Hilbert spaces, J. Math. Anal. Appl., 457(2)(2018), 1307-1332.

[17] F. Flores-Bazan, Existence theorems for generalized noncoercive equilibrium problems: the
quasi-convex case, SIAM J. Optim., 11(2000), 675-690.

[18] R. Glowinski, J.L. Lions, R. Trémolieres, Numerical Analysis of Variational Inequalities, North-
Holland, Amsterdam, 1981.

[19] A. Hantoute, M. Mazade, Lyapunov functions for evolution variational inequalities with uni-

formly prox-regular sets, Positivity, 21(1)(2017), 423-448.
[20] D.V. Hieu, A. Moudafi, A barycentric projected-subgradient algorithm for equilibrium problems,

J. Nonlinear Var. Anal., 1(1)(2017), 43-59.

[21] A. Moudafi, An algorithmic approach to prox-regular variational inequalities, Appl. Math. Com-
put., 155(3)(2004), 845-852.

[22] Z. Naniewicz, P.D. Panagiotopoulos, Mathematical Theory of Hemivariational Inequalities and

Applications, Marcel Dekker, Boston, 1995.
[23] M.A. Noor, Iterative schemes for nonconvex variational inequalities, J. Optim. Theory Appl.,

121(2)(2004), 385-395.

[24] M.A. Noor, K.I. Noor, E. Al-Said, On nonconvex bifunction variational inequalities, Optim.
Lett., 6(2012), 1477-1488.

[25] M.A. Noor, K.I. Noor, S. Zainab, Some iterative methods for solving nonconvex bifunction
equilibrium variational inequalities, J. Appl. Math., 2012(2012), 10 pages.

[26] M.A. Noor, N. Petrot, J. Suwannawit, Existence theorems for multivalued variational inequality

problems on uniformly prox-regular sets, Optim. Lett., 8(1)(2014), 99-111.
[27] R.A. Poliquin, R.T. Rockafellar, L. Thibault, Local differentiability of distance functions, Trans.

Amer. Math. Soc., 352(2000), 5231-5249.
[28] M. Sebbah, Stability of Variational Inequalities and Prox-Regularity in Hilbert Space, Set-

Valued Var. Anal., 25(2)(2017), 357-382.

Received: December 4, 2017; Accepted: June 7, 2018.



REGULARIZED NONCONVEX MIXED EQUILIBRIUM PROBLEMS 433


