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1. Introduction

Let function f : R" — R be continuously differentiable. Consider the unconstrained optimization problem
minf(x), x € R" (1.1)
We denote by g(x) the gradient of f at x. A conjugate gradient method generates a sequence of iterates by letting
X1 = X + ody (1.2)

and the direction dy, is defined by

_ [ ifk =0,
d"+1—{—gk+1+ﬂkdk, ifk = 1, (13)

where g, = g(xx), o > 0 1is a steplength obtained by a line search, and g is a scalar. Some well-known conjugate gradient
methods include the Hestenes-Stiefel (HS) method [1], the Fletcher-Reeves (FR) method [2], the Polak-Ribiére-Polyak (PRP)
method [3,4], the conjugate descent (CD) method [5], the Liu-Storey (LS) method [6], and the Dai-Yuan (DY) method [7].

* Supported by the NSF of China granted 10771057, 10871031, 10926189 and 10771022.
* Corresponding address: College of Mathematics and Computational Science, Changsha University of Science and Technology, Changsha 410014, China.
E-mail address: zhifengdai823@163.com.

0362-546X/$ - see front matter © 2010 Elsevier Ltd. All rights reserved.
doi:10.1016/j.na.2010.09.046


http://dx.doi.org/10.1016/j.na.2010.09.046
http://www.elsevier.com/locate/na
http://www.elsevier.com/locate/na
mailto:zhifengdai823@163.com
http://dx.doi.org/10.1016/j.na.2010.09.046

