
Minimization without derivatives

The table shows that the method can be very effective
even if the individual functions do not tend to zero at
the minimum. The number of function values quoted
for 8 = 0 is less than the corresponding number in
Table 1, because the minimum is better determined in
the experiment, as there are twice as many functions as
variables.

This paper would not be complete without the example
showing the effect of the procedure on Rosenbrock's
(1960) minimization problem

/<•> = 10(x2 - = 1 - *,. (36)

Because there are only two variables, the results of each

iteration are given in Table 3. The total number of
function values required is 70, and during the itera-
tions the progress can best be described as "lively."
Once the corner of the parabolic valley has been
turned, the variables increase monotonically to their
final values, the eventual convergence being particularly
impressive.

As well as being tried on the examples presented, the
procedure has been used to solve a number of practical
problems at A.E.R.E. It has proved thoroughly success-
ful, and it is particularly encouraging that there appears
to be no tendency for the method to become less efficient
as the number of variables is increased.

References
DAVIDON, W. C. (1959). "Variable metric method for minimization," A.E.C. Research and Development Report, ANL-5990

(Rev.).
FLETCHER, R., and POWELL, M. J. D. (1963). "A rapidly convergent descent method for minimization," The Computer Journal,

Vol. 6, p. 163.
POWELL, M. J. D. (1964). "An efficient method for finding the minimum of a function of several variables without calculating

derivatives," The Computer Journal, Vol. 7, p. 155.
ROSEN, J. B. (1960). "The gradient projection method for nonlinear programming. Part I, Linear Constraints," Journal of

S.I.A.M.,Vo\. 8, p. 181.
ROSENBROCK, H. H. (1960). "An automatic method for finding the greatest or least value of a function," The Computer Journal,

Vol. 3, p. 175. -

THE COMPUTER JOURNAL
Published Quarterly by

The British Computer Society, Finsbury Court, Finsbury Pavement, LONDON, E.C.2, England.

The Computer Journal is registered at Stationers' Hall, London (certificate No. 20825, May 1958). The contents
may not be reproduced, either wholly or in part, without permission.

Subscription price per volume £3 10s. (U.S. $10). Single Copies £1.

All inquiries should be sent to the Assistant Secretary at the above address.

EDITORIAL BOARD

P. G. Barnes
D. V. Blake
M. Bridger
R. A. Brooker
E. C. Clear Hill
L. R. Crawley
G. M. Davis

A. S. Douglas
R. G. Dowse
L. Fox
H. W. Gearing
P. Giles
S.Gill
E. T. Goodwin

T. F. Goodwin
I. H. Gould
J. G. Grover
D. W. Hooper
T. Kilbum
J. G. W. Lewarne
E. N. Mutch

R. M. Needham
T. H. O'Beirne
E. S. Page
R. M. Paine
D. Rogers
P. A. Spooner
K. H. Treweek

F. Yates {Chairman)

HONORARY EDITORS
For scientific and engineering papers:

E. N. Mutch, c/o The University Mathematical Laboratory, Corn Exchange Street, CAMBRIDGE.

Associate Editor: R. M. Needham.

For business applications:
H. W. Gearing, c/o The Metal Box Company Limited, Woodside, WORCESTER.

Associate Editor: L. R. Crawley.

307

D
ow

nloaded from
 https://academ

ic.oup.com
/com

jnl/article/7/4/307/354234 by guest on 13 M
arch 2024


