s el
2011 %11 H

WoW Tk R o 4R

Journal of Hunan University of Technology

Vol.25 No.6
Nov. 2011

A S EGe TR R A — Az R s B e T

B F, AGE’

C1. BARET HEHR A M2 TR A#BE, IR K1 410004; 2. KPBEIT R e R, Wi £ 410004 )

W OE. RET AR RSN FRAGHER LR, AESLHT, AT EAFELA A AR
M, @it A 5 mA okt ATk, SR A, HARAEMEE, E5RKBRAFA,
g FAFAAM; BERE R, AR BHFE

FESES: 0221.1 XHRFRERD: A

XEHS: 1673-9833(2011)06-0015-03

A Global Convergent Gradient Algorithm for Monotone Nonlinear Equations

Yang Fang', Zhou Weijun?

(1. Network Engineering Vocational School> Hunan Radio and TV University. Changsha 410004, China;

2. Department of Mathematics> Changsha University of Science and Technology, Changsha 410004, China )

Abstract : Presents a gradient algorithm for solving monotone nonlinear equations. Proves that the method has

global convergence property under suitable conditions. Comparing with Newton type algorithm, numerical results show

that the proposed method is simple and suitable for solving large scale problems.
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Table 1 Two algorithms comparison in question 1

n Ak iterl iter2 norm(F) t/s
Newton 18 18 9.9768 X 107 0.040
10 Gradient 14 14 9.9844 %107 0.030
Newton 20 32 97903 X 107 0.651

100" Gradient 16 20 9.8216 % 107 0.461
Newton 28 37 9.8942 % 107 3.254
1000 Gradient 23 34 9.9635% 107 2.564
Newton 47 49 9.9678 X 107 4.304
10000 Gradient 41 39 9.9759 x 107 3.044
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Table 2 Two algorithms comparison in question 2

n Ak iterl iter2 norm(F) t/s
Newton 28 28 8.5068 X 107 0.090

10" Gradient 24 24 85087 % 107 0.050
Newton 36 36 7.9050 x 107 0.300

100" Gradient 29 29 7.9170 x 107 0.100
Newton 41 41 71327 x 107 0.580

1000 Gradient 34 34 71436 x 107 0.240
Newton 48 48 6.4067 x 107 5.571

10000 Gragient 39 39 64085 x 107 4227
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Table 3 Two algorithms comparison in question 3

n Bk iterl iter2 norm(F) t/s
Newton 24 47 48732 x 107 0.120
10" Gradient 17 34 4.8841 %107  0.030
Newton 49 108 7.2445x 107 0.350
100 Gradient 33 99 7.2554 % 107 0.170
Newton 932 4571 9.8321x 107  7.412
1000 Gradient 673 3364 9.8426 % 107 4.647
Newton 2723 19376 9.960 5 X 107 138.396
10000 Gradient 1710 10259 9.974 1 x 107 93.665
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