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Tab.1 The numerical results contrast between algrithm 1 and FR method

RE N 4 B/ 1 NI/NF/NG FR 75 NI/NF/NG
Rosenbrock * 2 41/222/63 84/148/122
Jennrich and Sampson 2 23/46/36 21/46/37
Helical Valley 3 83/294/125 60/150/87
Gaussian 3 7/11/9 4/8/6
Extended Rosenbrock * 100 62/163/93 243/1 310/328
Penalty II * 50 147/658/255 200/784/335
Variably Dimensioned * 50 11/43/36 12/44/37
Trigonometric * 50 70/193/85 207/731/227
Discrete Boundary Value * 10 139/352/183 640/2 209/740
Discrete Integral Equation * 500 6/11/10 7/11/11
Broyden Tridiagonal % 200 30/48/40 61/117/66
Broyden Banded * 3 8/13/11 24/28/27

CPU B[] /s

9. 344 0e+000

1. 382 9e+001
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Tab. 2 The numerical results contrast between algrithm 2 and FR method

By 2 NI/NF/time

FR 77 % NI/NF/time

D4 i) 7 4%
Rosenbrock * 2
Jennrich and Sampson * 2
Helical Valley * 3
Gaussian 3
Extended Rosenbrock * 100
Penalty II 50
Variably Dimensioned 50
Trigonometric * 50
Discrete Boundary Value * 10
Discrete Integral Equation 500
Broyden Tridiagonal * 200
Broyden Banded * 3

164/1682/3. 750 0e—001
43/303/9. 400 0e—002
101/942/2. 970 0e—001
28/85/4.700 0e—002
184/1 872/1.172 0e+000
213/1 751/1. 891 0e+000
20/455/1. 560 0e—001
125/128/2. 660 0e—001
139/640/1. 880 0e—001
33/67/1. 542 200e+001
74/525/5. 780 0e—001
67/405/1. 090 0e—001

217/2 785/7. 040 0e—001
60/465/1. 250 0e—001
141/1 369/4. 220 0e—001
9/23/1. 500 0e—002
282/3 819/1. 9370e-+000
444/3 773/3. 250 0e+000
16/339/1. 410 0e—001
613/3 041/5. 312 0e+000
311/2 005/5. 780 0e—001
11/21/4. 703 000e—+000
920/8 633/9. 468 0e+000
94/730/2. 190 0e—001
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Global Convergence of Two Spectral Conjugate Gradient Methods for Unconstrained Optimization

LIN Suihua

(Department of Mathematics and Computer Science, Guangxi Normal University for Nationalities, Chongzuo Guangxi 532200, China)

Abstract: Spectral conjugate gradient method contains two directions regulatory parameters is a kind of method for unconstrained op-

timization that combines conjugate gradient method with spectral gradient method. In this paper, based on the new conjugate param-

eters and spectral parameters, two spectral conjugate gradient methods are proposed; the corresponding methods are equivalent to

the FR conjugate gradient method when the line search is exact. Moreover, the global convergence of algorithm 1 with Wolfe line

search is proved. the global convergence of algorithm 2 with standard Armijo line search is proved. The given numerical results

show that the new methods are efficient.

Key words: unconstrained optimization; spectral conjugate gradient method; global convergence
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