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Abstract A new nonmonotone conjugate gradient method is presented for solving symmetric
nonlinear equationsg(x) = 0(x€ R,g R R is continuously differentiable and its Jacobian
V g(x) is symmetric for allx€ R'). The global convergence of the method is established under
suitable conditions. Numerical results show that this method is effective. The search direction is
descent without any line search technique- Moreover, the initial points and the increase of dimension
don 1 influence the performance of the presented method.
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Table 1 Small-scale tests
NI/NG/GG
Dim (n)
(1w ) (50, , 50) (100, , 100) (= Lo 1) (- 50+, - 50) (= 100, - 100)
10 38/771/7. 663105e— 07  47/95/7. 324909¢— 07  48/97/9. 438427~ 07  38/77/7. 721902e— 07  47/95/7. 325242e— 07  48/97/9. 438180e- 07
50 43 /87/7. 882965¢— 07  53/107/6. 717607 07 54/109/8. 945024e— 07 43/87/7. 885965e— 07  53/107 /6. 717657~ 07 54/109/8. 945056e— 07
100 44/89 /7. 89788Te~ 07 54/109 /6, 801967 e (7 55 /111 /9. 06427 6e— 07 _44/89 /7. 898657c— (7 54/109 /6. 801980e— (07 55 /111 /9. 064285e— 07
NI/NG/GG
Dim (n)
(1,0,1,0,) (50,0,50, 0, ) (100,0,100,0,-- ) (= ,0,- L,0:) (= 50,0,- 50,0, ) (- 100,0,- 100,0,)
10 37/75/6. 989783e— 07 46/93/6. 674146e— 07  47/95/8. 629571e- 07  37/75/7. 08868 1e— 07  46/93/6. 675344e— 07  47/95/8. 629878~ (07
50 42 /85/6. 939959e— 07  51/103/8. 885944 07 53/107/7. 872924e— 07 42/85/6. 945328.— 07  51/103 /8. 886079¢— 07 53/107 /7. 872983e— 07
100 43 /87 /7. 119706e— 07  52/105/9. 203034e- 07 54/109/8. 169964e— 07 43/87/7. 121099e— 07  52/105/9. 203070e— 07 54/109/8. 169979%— 07
2
Table 2 Large-scale tests
NI/NG/GG
Dim (n)
(10, 1) (50, . 50) (100, , 100) (= Lo o= 1) (= 50+, - 50) (= 100, , - 100)
400 46/93 /7. 283977e— 07  55/111/9. 461489e- 07 57/115/8. 407951e- 07 46/93/7.284022¢— 07  55/111/9. 461490e- 07 57/115/8. 407951e- 07
700 46/93/9. 682958e— 07  56/113/8. 3891766~ 07 58/117/7. 455928e— 07 46/93/9. 682977e— 07  56/113/8. 389176e— 07 58/117 /7. 455928e— 07
1000 47/95/7. 7290Me— 07 57/115/6. 698745e- 07 58 /117 /8. 931203e— 07 47/95/7. 72991 1e— 07 57/115/6. 698745e— 07 58 /117 /8. 931203e— 07
NI/NG/GG
Dim (n)
(1,0,1,0,) (50,0,50, 0, ) (100,0,100,0,-- ) (- 1,0,- 1L0,:) (= 50,0,- 50,0, ) (- 100,0,- 100,0,-)
400 45/91/6. 749606e— 07  54/109/8. 767142e- 07 56 /113 /7. 790873e— 07 45/91/6. 749688e— 07  54/109/8. 767144e- 07 56/113 /7. 790874e— 07
700 54/114 /7. 898739 — 07 64/134/6. 839158 07 65/136/9. 117921e— 07 54/114/7. 898818e— 07 64/134/6. 839160e— 07 65/136/9. 117922e— 07
1000 50/106/6. 962799%— 07 59/124 /8. 854997« 07 61/128 /7. 845766e— 07 50/106/6. 962862e— 07 59/124 /8. 854998e— 07 61/128/7. 845767— 07

FEHAE 20004 5A % 1645% 2 111



[1]

[5]

[91

[10]

[11]

[12]

[13]

Yuan G L, Lu X W. A new line search m ethod with trust
region for unconstrained optimization[ J]. Communica—
tions on Applied Nonlinear Analyss, 2008, 15( 1): 35-49.
Yuan G L, Lu X W. A modified PRP conjugate gradient
method [J]. Annals of Operations Research, 2009, 166
73-90.
Yuan G L,Wei Z X. New line search methods for uncon—
strained optimization[J]. Journal of the Korean Statistical
Society, 2009, 38 29-39.
Yuan G, Lu X, Wei Z X. New twopoint stepsize gradient
m ethods for solving unconstrained optimization problems
[J]. Natural Science Journal of Xiangtan University,
2007,29(1): 13-15
) . BFGS [J].
,2004, 11: 195-196.

Fletcher R, Reeves C Function minimization buconjugate
gradients[ J. Compute J, 1964, 7 149-154.
Dai Y,Yuan Y. A nonlinear conjugate gradient with a
strong global convergence properties[J]. SIAM Journal of
Optimization, 2000, 10 177-182.
Fletcher R. Practical method of optimization, Voll :
unconstrained optimization[ M ]. 2nd Edition. New York
Wiley, 1997.

Hestenes M R, Stiefel £ Method of conjugate gradient
for solving linear equations[J]. J Res Nat Bur Stand,
1952,49 409-436.

Polak E, Ribiere G. Note sur la xonvergence dedirections
conjugees [ J]. Rev Francaise Informat Recherche
Operatinelle, 3¢ Annee, 1969, 16 35-43.
Liu Y, Storey C. Effcient generalized conjugate gradient
algorithms, part t theory [ J]. Journal of Optimization
Theory and Application, 1992,69 17-41.
Dai Y.On the nonmonotone line search[ J]. J] Optim
Theory Appl, 2002, 112 315-330.
Dai Y. A nonmonotone conjugate gradient algorithm for

unconst rained optimization [ J] J Syst Sci Complex,

112

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

2002, 15 139-145.

Ranier E R, Tits A L Avoiding the maratos effect by
means of a nonmonotone line search[ JI. SIAM J Numer
Anal, 1991, 28 1183-1195.

Raydan M. The Barzilai and Borw ein gradient
methodfor the large scale unconstrained minimization
problem [J]. STAM ] Optim , 1997, 7 26-33.

Toint P L. An assessment of non-monotone line search
techniques for unconstrained optimization [ J]. SIAM J
Sci Comput, 1996, 17 725-739.

Grippo L, Lampariello F, Lucidi S. A nonmonotone line
search technique for Newton’s method [ J]. SIAM ]
Numer Anal, 1986,23 707-716.

Gippo L, Lampariello F, Lucidi S. A truncated New ton
method with nonmonotone line search for unconstrained
optimization|[ J]. J Optim Theory Appl, 1989, 60 401-
419.

Yuan G L, Wel Z X. The superlinear convergence
analysis of a nonmonotone BFGS algorithm on convex
objective functions [ J]. Acta Mathematica Sinica,
English Series, 2008, 24(1): 35-42

Zhang H C, Hager W W. A nonmonotone line search
unconstrained

1043-

application  to
optimization [ J]. SIAM J Optim, 2004, 4 (4):
1056.

technique and its

Li D, Fukushima M. A global and superlinear conver—
gent Gauss-Newton-based BFGS method for symmetric
nonlinear equations [ J]. SIAM Journal on Numerical
Analysis, 1999, 37 152-172.

Brown P N,Saad Y. Convergence theory of nonlinear
New ton Kryloy algorithm[J]. STAM JOptim, 1994(4):
297-330.

Ortega ] M, Rheinboldt W C. Iterative solution of
nonlinear equationsin several variables[M ]. New Y ork

Academic Press, 1970.

Guangxi Sciences, Vol. 16 No. 2, May 2009



