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Abstract: A conjugate gradient method is presented with a known line search modified by a new

PRP parameter formula, and it is proved that the sufficient descent condition is held and the

global convergence is established under some proper conditions.
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Problem ,Dim
; Ng (Ng = Nf); time
CPU C s f* gl <e
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Table 1 Numberical result
Problem Dim Ni/Nf(Ng) /time I
ROSE 2 90/813/0. 2190 5.793663e—011
FROTH 2 92/991/0. 2660 6.656854e—013
BEALE 2 35/185/0. 0620 6.889297¢—012
JENSAM 2 58/433/0.1410 2.653333e—001
HELIX 3 1358/12713/4. 0620 1.999463e—011
BARD 3 1044/4669/1. 8440 8.214880e—003
GAUSS 3 6/21/0.0160 1. 147093e—008
GULF 3 2/9/0.0780 3. 850000e— 002
SING 4 1931/13934/3. 8440 2.915261e—008
WOOD 4 177/1632/0. 4530 1.670416e—011
KOWOSB 4 3140/9199/3. 4680 3.075168e—004
OSB2 11 1408/7561/9. 0630 4.013774e—002
ROSEX 8 141/1277/0. 3590 1.549463e—011
ROSEX 50 147/1334/0. 5160 2.219352e—011
ROSEX 100 126/1139/0. 6400 1.139490e—011
SINGX 8 2815/20243/6. 0790 3.177070e—008
PEN1 2 7/16/0. 0150 3.591560e—005
PEN2 4 32/146/0. 0630 1.037527e—005
PEN2 50 1095/9102/9. 0470 4. 296098e+000
VARDIM 2 12/68/0. 0310 4.841895e—013
VARDIM 50 21/430/0. 1720 4.154630e—016
TRIG 3 38/55/0. 0310 2.573685e—003
TRIG 50 86/92/0. 2190 5.452389e—006
7
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Continue table 1

Problem Dim  Ni/Nf(Ng) /time f* [1] Hestenes M R, Stiefel E L. Methods of conjugate gradi-
TRIG 100 93/100/0. 9220 2.406033e—006 ents for solving linear systems[]]. ] Res Nat Bur Stand-
BV 3 27/125/0. 0460 6.526502e—012 ards Sect,1952,5(49) :409-436.
BY 10 266/1173/0. 4070 3. 274220e=010 [2] Fletcher R, Reeves C. Function minimization by conju-
1E 3 11/34/0. 0150 6.738058¢e—012
IE 50 13/40/0. 1100 1. 055150e—011 gate gradients[ ] ]. ComPuter Journal,1964,7(2): 149-
IE 100 13/40/0. 3430 2.097808e—011 154.
1E 200 14/43/1. 3750 8.520314e—012 [3] Polak E,Ribiere G. Note Sur la convergence de direc
IE 500 14/43/8. 7820 2.124331e—011 tions conjugées[ J]. Rev Francaise informat Recherche
TRID 3 29/144/0. 0470 9.229866e—001 Operationelles3e Années1969,16: 35-43.
TRID 50 85/579/0. 2500 1. 107812e+000 , ) _
TRID 100 79/546/0. 5000 1. 4078126000 [4] Polyak B T. The conjugate gradient method in extreme
TRID 200 85/581/0. 6870 1. 407812¢+000 problem[J]. USSR Comp Math and Math Phys.1969.9
BAND 3 10/76/0. 0310 2.157846e—013 (4): 94-112.
BAND 50 39/316/0. 2820 1.097346e—013 [5] . . (M.
LIN 2 1/3/0. 0160 1 ,1999.
LIN 50 5/15/0.0470 5. 000000001 ) o
LIN 500 17/51/5. 5930 5 000000002 [6] WeiZ,Li G.Qi L. Global convergence of the Polka
LIN 1000 1/3/0. 6410 1. 000000e—4000 Ribieére-Polyak conjugate gradient method with an Armi-
LIN1 2 21/190/0. 0620 4.285714e—001 jo-type inexact line search for nonconvex unconstrained
LINI 10 19/381/0. 1250 2.391304e+000 optimization problem[ ] ]. Mathematics of Computation,
2008,77(6): 2173-2193.
1 , ’ [7] . PRP
’ [Jl. : ,2011,33
(11):23-28.
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