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p Dim HZ MHZ1 MHZ2 CHZ
NI/NF/NG/TIME NI/NF/TIME NI/NF/TIME NI/NF/TIME

ROSE 2 32/133/105/0. 032 39/117/0.033 32/103/0. 015 32/90/0.013
FROTH 2 14/67/54/0.012 11/23/0. 022 11/23/0. 0047 16/33/0. 0065
BEALE 2 11/41/30/0. 097 17/35/0. 0082 17/35/0.0073 20/41/0. 008
JENSAM 2 9/51/36/0.029 9/20/0. 0044 11/24/0. 0053 11/25/0. 0051
HELIX - 3 32/100/77/0.071 49/102/0. 022 40/93/0.019 105/217/0. 043
BARD 3 39/117/92/0. 033 50/101/0.03 29/59/0.018 42/86/0.024
GAUSS 3 4/9/5/0.018 3/7/0.0021 3/7/0.002 3/7/0.0021
MEYER 3 1000/5532/5029/1 3/109/0.0083 3/109/0. 0093 5/113/0. 009
GULF 3 1/2/2/0. 045 1/3/0.0012 1/3/0. 0011 1/3/0. 001
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(&%)
P Dim HZ MHZ1 MHZ2 CHZ
NI/NF/NG/TIME NI/NF/TIME NI/NF/TIME NI/NF/TIME
BOX 3 58/183/155/0. 048 50/103/0. 027 43/89/0.025 75/153/0. 038
SING 4 83/267/226/0.046 418/837/0. 21 169/339/0. 07 667/1335/0. 33
WOODP 4 92/254/205/0. 099 156/335/0. 081 133/295/0. 065 201/424/0.12
KOWOsSB ¢ 96/265/237/0. 066 100/202/0. 064 69/140/0. 039 110/225/0. 11
BIGGS 6 220/683/597/0.16 982/1993/0. 62 142/297/0.11 60/127/0. 068
0SB2 11 210/543/481/0. 4 100/214/0. 15 227/457/0. 36 266/536/0. 41

(1]

[2]
[3]

[4]

100 28/120/99/0.078

ROSEX 500 31/140/114/0. 61

1000 69/226/192/4

100 44/137/112/0. 045
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1000 38/199/151/6. 9
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TRIG 300 43/113/97/12
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100 344/689/391/0, 43

BV 500 14/23/22/0.12
1000 0/1/1/0.017
100 6/13/8/0. 084
1IE 500 7/16/10/2
1000 7/16/10/8
100 28/61/35/0.035
TRID 500 31/70/41/0. 26

1000 32/74/41/0.97
100 18/154/47/0. 18

BAND 500 21/270/46/4.5
1000 21/245/57/15
100 1/8/8/0. 034
500 1/9/9/0.3

LIN

40/119/0. 056
37/113/0.51
50/181/3.4
628/1257/0. 49
47/159/1. 8
48/157/5
45/141/0. 065
119/535/0. 34
79/188/0. 055
118/249/0.12
4/161/0.022
3/108/0. 27
51/110/0. 29
51/109/12
49/102/84
344/689/0. 42
14/29/0.17
0/1/0.033

6/13/0. 089

7/15/2. 4
7/15/9.2
27/55/0. 023
29/59/0. 28
31/63/1.1
17/35/0. 036
16/33/0. 49
17/35/2
1/3/0.006 9
1/3/0.11

37/122/0. 037
37/113/0. 48
127/255/4
138/277/0. 11
37/107/1.2
33/102/3.3
35/101/0. 04
93/395/0. 24
127/290/0. 093
126/268/0. 11
4/161/0. 022
3/108/0. 28
50/108/0. 28
47/100/11
52/108/86
344/689/0. 41
14/29/0.17
0/1/0.023
6/13/0.09
7/15/2. 4
7/15/9.2
27/55/0. 026
29/59/0. 28
31/63/1.1
17/35/0. 048
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1/3/0.006 6
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61/143/0. 047
33/100/0. 41
534/1069/17
92/191/0. 089
47/141/1.6
42/110/3. 8
39/82/0. 045
43/179/0. 12
223/503/0. 15
206/439/0. 18
4/161/0. 033
4/161/0. 42
50/108/0. 28
50/108/11
50/106/83
344/689/0. 42
14/29/0.17
0/1/0.023
6/13/0.1
6/13/2
7/15/9.2
26/53/0.033
27/55/0.25
28/57/0. 95
19/39/0. 04
19/39/0.57
19/39/2.2
1/3/0.007 9
1/3/0.1

F5h 5T Bk 4 REENBRBEER, R 2 fiR, Ko HZ ik R4 NF.
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Algorithm HZ MHZ1 MHZ2 CHZ
Total NI 2991 3871 2390 3604
Total NF 10 176 8829 5627 7951
Total TIME/s 160. 311 125. 9008 124,297 135. 4166
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Global Convergenceof a New Conjugate Gradient Method with Armijo Search

DONG Xiaoliang' , YANG Ximei’, HUANG Yuanyuan®
(1. School of Mathematics and Information, Beifang University of Nationalities, Yinchuan 710021, China;
2. College of Mathematics and Information Science, Henan Normal University, Xinxiang 453007 ,China;
3. School of Mathematics and Statistics, Henan University of Science and Technology, Luoyang 471023, China)

Abstract: A new kind of hybrid conjugate gradient method for solving large scale unconstrained optimization problems is
proposed. The modified method provides automatically a sufficient descent direction for the objective function at each iteration,
a property depends neither on the line search used, nor on the convexity of the function. Under appropriate conditions, the pro-
posed method with the Armijo line search converges globally even if the objective function is nonconvex. Numerical results

show that the new method is efficient and can be used to deal with some test problems.

Keywords: global convergence; sufficient descent condition; Armijo line search



