Advances in Applied Mathematics B #1243 &, 2022, 11(9), 6511-6520 Hans X
Published Online September 2022 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2022.119689

ETArmijodE RIFLIE RS IELMGE

VS
KW TRZPHE S5t b, WM Kb

ks HiH: 202248 A15H; FHAHEM: 20224F9H9H; KA HH: 202249 20H

H E

AR, FELM A BN L th B IR 25 TESEF . Levenberg-Marquardt (LM)/7:2
R BB R . N T BREBEPATERAERL, XERH—METIERFRBERANBIE
LMk, FRRIE T BB R IRERNEE TERE RS, HAECRR ETHMKEESRE, iEH
HZERERH.

K27

M HFEE, LMAE, ERBELZEER, 2R/

A Modified Levenberg-Marquardt
Method with an Armijo Nonmonotone
Line Search

Mi Chen

School of Mathematics and Statistics, Changsha University of Science and Technology, Changsha Hunan

Received: Aug. 15‘h, 2022; accepted: Sep. 9th, 2022; published: Sep. ZOth, 2022

Abstract

Recently, systems of nonlinear equations have wide application in fields of science and engineer-
ing. The Levenberg-Marquardt method is an effective method to solve this problem. In this paper,
we propose a modified Levenberg-Marquardt method by using a nonmonotone line search tech-
nique for the nonlinear equations system to avoid the situation where a trust step is not accepta-
ble. The global and cubic convergence of this new method is also preserved under the local error
bound condition. Finally, some numerical results are reported, which show that the algorithm is
efficient.
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problem n Xo v -2 HiEL
NF/NJ/Total NF/NJ/Total NF/NJ/Total
1 8/3/14 5/2/9 5/2/9
Rosenbrock 2 10 14/5/24 11/4/19 11/4/19
-10 17/6/29 11/4/19 11/4/19
1 83/28/195 59/20/139 59/20/139
Wood 4 10 89/30/209 71/24/167 68/23/160
-10 170/57/398 800/267/1868 158/53/370
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2 1 62/21/104 163/55/273 35/12/59
Powell badly 10 Sy Sy 53/18/89
100 . Sy 251/84/419
2 1 Sy 11/4/19 11/4/19
Freudenstein 10 - - /- - [ /- 98/33/64
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3 1 47/16/95 35/12/71 35/12/71
Helical valley 10 50/17/101 44/15/89 44/14/89
100 56/19/113 47/16/95 47/16/95
30 1 8/3/38 8/3/38 8/3/38
10 11/4/131 11/4/131 11/4/131
Discrete 100 29/10/329 17/6/197 17/6/197
boundary 100 1 11/4/411 8/3/308 8/3/308
10 11/4/411 8/3/308 8/3/308
100 Sy 11/4/411 11/4/411
Brown 30 1 23/8/263 17/6/197 20/7/230
almost-linear 10 . e |- e -
50 0.01 8/3/158 8/3/158 8/3/158
Trigometric -0.01 8/3/158 8/3/158 8/3/158
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30 1 32/11/362 29/10/329 29/10/329
10 38/13/428 32/11/362 32/11/362
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100 1 Sy 38/13/1338 38/13/1338
100 Sy 41/14/1441 41/14/1441
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