GRADIENT METHOD WITH DYNAMICAL RETARDS FOR LARGE-SCALE OPTIMIZATION PROBLEMS^∗

FRANCISCO LUENGO^† AND MARCOS RAYDAN^‡

Abstract. We consider a generalization of the gradient method with retards for the solution of large-scale unconstrained optimization problems. Recently, the gradient method with retards was introduced to find global minimizers of large-scale quadratic functions. The most interesting feature of this method is that it does not involve a decrease in the objective function, which allows fast local convergence. On the other hand, nonmonotone globalization strategies, that preserve local behavior for the nonquadratic case, have proved to be very effective when associated with low storage methods. In this work, the gradient method with retards is generalized and combined in a dynamical way with nonmonotone globalization strategies to obtain a new method for minimizing nonquadratic functions, that can deal efficiently with large problems. Encouraging numerical experiments on well-known test problems are presented.

Key words. spectral gradient method, nonmonotone line search, Barzilai-Borwein method, Polak-Ribière method, Rayleigh quotient.

AMS subject classifications. 49M07, 49M10, 65K.

∗Received January 9, 2002. Accepted for publication June 27, 2003. Recommended by D. Sorensen. †Dpto. de Computación, Facultad de Ciencias, Universidad del Zulia, Ap. 527, Maracaibo, Venezuela. E-mail:

fluengo@cantv.net.

‡Dpto. de Computación, Facultad de Ciencias, Universidad Central de Venezuela, Ap. 47002, Caracas 1041-A, Venezuela. E-mail: mraydan@reacciun.ve. This research was partially supported by UCV-PROJECT 97- 003769.