One step from DC optimization to DC mixed variational inequalities
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Abstract: We apply the proximal point method to mixed variational inequalities by using DC
decompositions of the cost function. An estimation for the iterative sequence is given and then applied to
prove the convergence of the obtained sequence to a stationary point. Linear convergence rate is achieved
when the cost function is strongly convex. For nonconvex case, global algorithms are proposed to search a
global equilibrium point. A Cournot-Nash oligopolistic market model with concave cost function which
motivates our consideration is presented. © 2010 Taylor & Francis.

Author Keywords: Cournot-Nash model; DC decomposition; Local and global equilibria; Mixed variational

inequality; Splitting proximal point method

Year: 2010

Source title: Optimization

Volume: 59

Issue: 1

Page : 63-76

Link: Scorpus Link

Correspondence Address: Muu, L. D.; Hanoi Institute of Mathematics, VAST, 18 Hoang Quoc Viet road,

Cau Giay district, Hanoi, Viet Nam; email: Idmuu@math.ac.vn

ISSN: 2331934

DOI: 10.1080/02331930903500282

Language of Original Document: English

Abbreviated Source Title: Optimization

Document Type: Article

Source: Scopus

Authors with affiliations:

* Muu, L.D., Hanoi Institute of Mathematics, VAST, 18 Hoang Quoc Viet road, Cau Giay district, Hanoi, Viet Nam

* Quoc, T.D., Hanoi University of Science, 334-Nguyen Trai road, Thanh Xuan district, Hanoi, Viet Nam

References:

e An, L.T.H., Pham Dinh, T., The DC (difference of convex functions) and DCA revisited with DC models of real world
nonconvex optimization problems (2005) Ann. Oper. Res., 133, pp. 23-47

* Anh, P.N., Muu, L.D., Nguyen, V.H., Strodiot, J.J., On the contraction and nonexpansiveness properties of the marginal
mappings in generalized variational inequalities involving co-coercive operators (2005) Generalized Convexity and
Monotonicity, pp. 89-111. , A. Eberhard, N. Hadjisavvas and D.T. Luc, eds., Springer-Verlag, New York, Chapter 5

* Blum, E., Oettli, W., From optimization and variational inequality to equilibrium problems (1994) Math. Stud., 63, pp. 127-149

» Facchinei, F., Pang, J.S., (2003) Finite-dimensional Variational Inequalities and Complementary Problems, , Springer-Verlag,


http://www.scopus.com/inward/record.url?eid=2-s2.0-76649126437&partnerID=40&md5=3c61cc87ea9467cc184f34b53a4d2687

New York

* Fukushima, M., Equivalent differentiable optimization problems and descent methods for asymmetric variational inequality
problems (1992) Math. Prog., 53, pp. 99-110

 Horst, R., Tuy, H., (2003) Global Optimization: Deterministic Approach, , Springer-Verlag, New York

» Konnov, 1.V., (2000) Combined Relaxation Methods for Variational Inequalities, , Springer-Verlag, Berlin

* Konnov, [.V., Kum, S., Descent methods for mixed variational inequalities in Hilbert spaces (2001) Nonlinear Anal.: Theory,
Methods Appl., 47, pp. 561-572

* Martinet, B., Regularisation d'inequalions variationnelles par approximations successives (1970) Rev. Francaise D'Inform. Rech.
Oper., 4, pp. 154-159

* Muu, L.D., An augmented penalty function method for solving a class of variational inequalities (1986) USSR Comp. Math.
Math. Phys., 12, pp. 1788-1796

* Muu, L.D., Nguyen, V.H., Quy, N.V., On Nash-Cournot oligopolistic market equilibrium problems with concave cost functions
(2007) J. Glob. Optim., 41, pp. 351-364

* Noor, M.A., Iterative schemes for quasi-monotone mixed variational inequalities (2001) Optimization, 50, pp. 29-44

* Pham, D.T., Algorithms for solving a class of nonconvex optimization problems, methods of subgradients (1986) Fermat Days
85, Mathematics for Optimization, pp. 249-270. , J.B. Hirriart Urruty, ed., Elsevier Science, North Hollad

e Pham, D.T., An, L.T.H., Convex analysis approach to DC programming: Theory, algorithms and applications (1997) ACTA
Math. Vietnam., 22, pp. 289-355

* Pham, D.T., An, L.T.H., A DC optimization algorithm for solving the trust region problem (1998) SIAM J. Optim., 8, pp. 476-
505

e Pham, D.T., An, L.T.H., Akoa, F., Combining DCA and interior point techniques for large-scale nonconvex quadratic
programming (2008) Optim. Methods Softw., 23, pp. 609-629

» Rockafellar, R.T., On the maximality of sums of nonlinear monotone operators (1970) Trans. Math. Soc., 149, pp. 75-87

* Rockafellar, R.T., Monotone operators and the proximal point algorithm (1976) SIAM J. Control Optim., 14, pp. 877-898

» Salmon, G., Strodiot, J.J., Nguyen, V.H., A bundle method for solving variational inequalities (2004) SIAM J. Optim., 14, pp.
869-893

* Sun, W.-Y., Sampaio, R.J.B., Condido, M.A.B., Proximal point algorithm for minimization of DC function (2003) J. Comput.
Math., 21, pp. 451-462

* Zhu, D., Marcotte, M., Cocoercivity and its role in the convergence of iterative schemes for solving variational inequalities

(1996) SIAM J. Optim., 6, pp. 714-726



