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1. Introduction

Due to simple computation and low memory requirements, conjugate gradient (CG) methods are particularly effective
for solving large-scale optimization problems in the following form,

m}igf(x), (1.1)

where f : R" — R is a continuously differentiable function. For a detailed survey of conjugate gradient methods, see [1].
Throughout the paper, || - || denotes the Euclidean norm on R". For convenience, we denote f(x;) by f, and Vf(x,) by g.

Recently, based on the symmetrical scaled Perry CG direction matrix and the self-scaling memoryless BFGS update,
Andrei [2] suggested an accelerated adaptive class of nonlinear conjugate gradient algorithms, namely ACGSSV. More
precisely, given an initial point xy € R", it generates a sequence {x;} as

Xiy1 = Xk + Erouedy, (1.2)
where the stepsize «; is computed by the standard Wolfe line search conditions (see [3] for details):

f+ adi) — fe < pogg dis

(1.3)
Vf(xe + adi) die > ogg di,
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with 0 < p < o < 1, dy is the search direction defined by

do = —&o,
14
diy1 = —Pry18s1, k=0,1,2,..., (1.4)

where the symmetrical scaled Perry CG direction matrix Py, € R™" is computed as

T T T
SkYi + VS SkS
Pep1 =1 — ==K 4 =K, (1.5)
Vi Sk Y1 Sk
in which s = Xk+1 — Xk, Yk = 8k+1 — &, and the positive scalar parameter 7y is given by
_ e AR
Nk ifn, > 2 Vs
"= Iyl - (16)
2 T< , otherwise
Yi Sk
with
_ Iyel>  yise YiSk
e =1+ 9k( - ) ) (1.7)
‘ vise s/ lisell?
where the scaling parameter 6y is determined by
2
S
o = 1 (18)
Vi Sk
or
T
yksk
h=—">, (1.9)
llyell?
and &, > 0is a parameter computed as
1, ifb, =0,
— a
b = — % otherwise (1.10)

k
in which g, = (xkngdk and by = —a(gr — Vf(xx + Olkdk))Tdk.

Although ACGSSV is more efficient and more robust than the well-known conjugate gradient algorithms, such as
SCALCG [4], CG-DESCENT [5] and CONMIN [6], a part of its global convergence analysis is incorrect, due to a wrong
inequality and an incorrect reasoning used. In what follows, we first describe these errors that occurred in proving the
global convergence Theorem 4.2 in [2], and then make the necessary corrections. Under common assumptions, it is proven
that Algorithm ACGSSV converges linearly to the unique minimizer.

2. Errors in the convergence analysis of ACGSSV

In this section, we state the wrong inequality and the incorrect reasoning used in proving the global convergence Theorem
4.2 in [2]. To this end, we need the following basic assumptions [2]:
A1.The level set £y = {x € R"|f(x) < f(xo0)} is bounded, where X, is an available initial point.
A2. The gradient function g(x) of f(x) is Lipschitz continuous in a neighborhood N of £y, i.e., there exists a constant L > 0
such that

lg(x) —gWIl < Lix—yll, Vx,y € N.

Since {fy} is a monotonically decreasing sequence, it is clear that the sequence {x;} generated by Algorithm ACGSSV is
contained in L. This fact together with the above assumptions implied that there exists a constant I" such that

IVFI < I, VX € Lo. (2.1)

To present our results, we also need the following definition (see [3]).

Definition 2.1. A differentiable function f is said to be uniformly convex on N, if there exists a positive constant . > 0 such
that

(VF(x) = VE@) (x —y) > pllx —ylI*, Vx,y € N. (2.2)
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