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Abstract

In this paper, based on the idea of Ref. [1], we propose a modified conjugate gradient method us-
ing secant conditions for unconstrained optimization problems. The proposed algorithm improves
the method in Ref. [1], which possesses the following properties: the search direction has the suf-
ficient descent property; the global convergence of the given algorithm will be established under
suitable assumptions; numerical results are reported to test its efficiency.
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Table 1. Numerical results

=1 BEER
A7 | J&5 LS Hyk
NINFG/ f(}) /Time NIUNFG/ f(}) /Time NUNFG/ f(}) /Time NINFG/ f(}) /Time
Sphere X, (-4,-4,---,—4) (3,3,+.3) (-4,-4,---,—4) (3.3,++,3)
10 2/6/7.888609¢-030/0 2/6/7.888609¢030/0 2/6/7.888609¢-030/0.0468003  2/6/7.888609¢—030/0
Dim 100 2/6/3.478877¢-026/0  2/6/1.262177¢-027/0.0312002 2/6/3.478877¢-026/0 2/6/1.262177¢-027/0
300 2/6/1.855401¢-025/0 2/6/2.863565¢-026/0 2/6/1.855401¢-025/0.0312002  2/6/2.863565¢026/0
Schwefel’s x,  (-0.001,---,-0.001) (0.001,--,-0.001) (~0.001,--,-0.001) (0.001,--,-0.001)
10 2/5/4.378593¢-008/0 2/5/4.378593¢-010/0 2/5/4.378593¢-008/0 2/5/4.378593¢-010/0
. 100 3/8/3-711002¢-006/0.046 53 079198 007/0.0312002  3/8/3.711002e-006/0.0936006 2/>>-279128¢-007/0.031
Dim 8003 2002
300 Y1V 1'871;‘631236_005/2'04 3/8/9.937482¢-007/1.326009  4/11/1.871432¢-005/1.950012 3/8/9'9374%%_007/ 1310
Rastrigin ¥, (0.01,0.01,---,0.01) (0.001,---,0.001) (0.01,0.01,---,0.01) (0.001,---,0.001)
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10 4/12/0.000000e+000/0 2/5/3.208869¢—006/0  3/10/0.000000e+000/0.0312002  2/5/3.208869¢—006/0
Dim 100 3/8/3.612627¢—009/0.0468003  3/8/0.000000e+000/0 3/9/0.000000e-+000/0 3/9/0.000000e-+000/0
300 3/8/2.728484e—012/0 3/8/0.000000e-+000/0 3/9/0.000000e-+000/0.0312002  3/9/0.000000e-+000/0
Griewank X, (~100,-100,---,~100) (30,30,---,30) (~100,-100,---,~100) (30,30,---,30)
10 2/19/7.250909¢+000/0 047/ 3‘31615(?267006/ 0.03120 5,19/7 250909¢+000/0.0468003  9/43/3.715464¢—006/0
Dim 100 4321330975 1?002/ 0.046800 5 6/0.000000¢+000/0  4/32/2.276154e-002/0.0624004 2/ 0.0000;)(())8; 000/0.031
300 19/54/8.02868§7e—005/0.577202 16/0.0000006+-000/0.0624004 23/64/8.6354473(:—005/0.670804 2/6/0.0000388;000/0.046
S CUP I A 4, 243227 4, 383628
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