A generalised Golden-Section algorithm for line-search^�

Luc Pronzato^y, Henry P. Wynn^zand Anatoly A. Zhigljavsky^x

Abstract—This paper aims at promoting a generalisation of the Golden-Section line-search algorithm, with better performances for functions locally symmetric around their optimum. Any line-search algorithm can be represented as a non-convergent dynamic system when a suitable renormalisation of the uncertainty interval is performed at each iteration. This allows a detailed study of the finite sample and asymptotic behaviour of the algorithm through a Markov-chain representation. We show that an expansion of the initial uncertainty interval improves this behaviour. Some asymptotic characteristics based on the evolution of the length of the uncertainty interval are shown to be related to classical ergodic characteristics of dynamic systems, such as Lyapunov exponent and Kolmogorov entropy. However, other ergodic characteristics, related to the Renyi entropy, are suggested as being more suitable in this context.

Abbreviated title—A generalised Golden-Section algorithm

Key words—Golden Section, Fibonacci, line search, dynamic system, Markov chain, entropy

AMS subject classification—65-K05, 68-Q25, 28-D20

∗This work was supported by a French-British Alliance grant (n94002), by the UK Science and Engineering Research Council grant for the second author, and by a grant of the French Ministère de l’Education Nationale (invitation triennale, procédure PAST) for the third author.

†Laboratoire I3S, bât. 4, 250 rue A. Eistein, CNRS-URA 1376, Sophia Antipolis, 06560 Valbonne, France. Author for correspondence. Tel: (33) 92 94 27 08, Fax: (33) 92 94 28 98, e-mail: pronzato@unice.fr

‡Dept of Statistics, University of Warwick, Coventry, CV4 7AL, UK § Dept of Mathematics, St.Petersburg University, Bibliotechnaya sq. 2, 198904, Russia