Electronic Journal: Southwest Journal of Pure and Applied Mathematics Internet: http://rattler.cameron.edu/swjpam.html ISSN 1083-0464 Issue 2, December 2002, pp. 13–21.

Submitted: August 28, 2002. Published: December 31, 2002.

GENERALIZED NONLINEAR PSEUDOCOCOERCIVE VARIATIONAL INEQUALITIES AND GENERAL PROXIMAL POINT METHODS

Ram U. Verma

Abstract. Let T : K → H be a hemicontinuous, η-pseudococoercive, η − L-relaxed monotone and d-Hölder continuous mapping from a nonempty closed invex subset K of an infinite-dimensional Hilbert space H into H. Let f: K → R be proper, invex and lower semicontinuous on K and h: K → R be continuously Fréchet-differentiable on K with h^′ (gradient of h) η − α-strongly monotone and η − β-Lipschitz continuous on K. Suppose that there exist an x^∗ ∈ K and numbers a > 0, r ≥ 0, ρ^k (a < ρ^k < α/L) such that for all t ∈ [0, 1], and for all x ∈ K^#, the set S^# defined by S^# = {(h, η): h^′(x^∗ + t(x − x^∗))(x − x^∗) ≥ ⟨h^′(x^∗ + tη(x, x^∗)), η(x, x^∗)⟩} is nonempty, where K^# = {x ∈ K: ‖x − x^∗‖ ≤ r}, and η: K × K → H is λ-Lipschitz continuous with the following assumptions: (i) η(x, y) + η(y, x) = 0, η(x, y) = η(x, z) + η(z, y), and ‖η(x, x^∗)‖ ≤ r. (ii) For each fixed y ∈ K, map x → η(y, x) is sequentially continuous from the weak topology to the weak topology.

If in addition, h^′ is continuous from H equipped with weak topology to H equipped with weak topology, then the sequence {x^k} generated by the general proximal point algorithm converges weakly to a solution x^∗ of the variational inequality problem (VIP), that is, ⟨T (x^∗), η(x, x^∗)⟩ + f(x) − f(x^∗) ≥ 0 for all x ∈ K.

1991 A.M.S. Subject Classification Codes. 49J40, 65B05, 47H17

Key words. General proximal point method, strongly pseudomonotone mapping, pseiducocoercive mapping, pseudococoercive variational inequality, convergence of general proximal point algorithm

Department of Mathematics, The University of Toledo, Toledo, Ohio 43606 E-mail: rverma@pop3.utoledo.edu © 2002 Cameron University

Typeset by AMS-TEX 1