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ROSE 2 50/143/111 51/101/74 45/116/90 29/206/75
FROTH 2 17/33/28 35/55/45 24/51/44 15/127/24
BEALE 2 24/50/41 42/66/53 25/52/41 13/27/23
JENSAM 2 18/37/29 22/37/29 14/31/23 16/34/28
HELIX 3 113/196/178 78/115/98 67/142/116 52/108/87
BARD 3 39/74/60 44/73/59 38/77/62 65/126/105
GAUSS 3 4/8/6 5/9/17 5/10/8 4/57/6
GULF 3 2/52/3 2/52/3 2/52/3 2/52/3
SING 4 489/890/754 202/322/265 388/760/608 130/256/201
WOOD 4 234/507/426 304/540/416 228/478/388 139/275/234
KOWOSB 4 92/178/146 171/292/232 53/112/89 217/433/348
BIGGS 6 2577/5078/4021 F F F
0SB2 11 398/713/629 1140/1630/1377 F 457/838/730
WATSON 20 9519/18204/14559 F F F
ROSEX 8 53/155/128 73/130/99 32/129/97 26/188/66
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ROSEX 100 40/115/87 91/209/130 45/135/102 F
SINGX 8 453/879/698 156/249/205 314/605/483 174/394/275
PEN1 2 78/180/147 73/202/115 44/145/102 34/240/108
PEN2 4 403/1008/766 1112/1988/1502 717/1702/1280 124/377/274
PEN2 50 173/378/312 305/575/423 189/443/347 1620/3337/2658
VARDIM 2 11/13/13 8/11/11 11/13/13 4/9/8
VARDIM 50 19/37/37 39/56/56 19/37/37 15/34/34
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BV 3 17/34/27 34/46/41 16/32/26 F
BV 10 136/232/213 330/457/394 399/688/616 118/202/183
BV 500 719/903/902 234/318/272 537/690/689 314/416/415
BV 1000 99/139/138 20/27/23 107/151/150 42/61/60
BV 2 000 2/4/3 2/4/3 2/4/3 2/4/3
IE 3 8/14/13 12/17/15 7/14/13 6/13/11
IE 50 6/13/12 12/17/15 6/13/12 6/12/11
IE 100 7/15/15 13/18/16 7/15/15 7/14/14
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1IE 200 7/8/8 9/12/11 7/11/11 7/13/12
IE 500 9/12/12 13/17/16 8/12/12 8/15/14
IE 1000 9/13/13 12/16/15 8/13/13 10/17/16
1E 2 000 9/13/13 14/18/17 9/14/14 8/13/13
TRID 3 17/31/27 24/35/29 17/28/25 14/25/21
TRID 50 29/36/36 36/49/43 30/38/38 29/43/43
TRID 100 35/52/52 35/50/42 31/37/37 31/51/51
TRID 200 38/51/51 37/50/44 33/52/52 31/49/48
TRID 500 34/44/44 35/47/42 34/43/43 33/50/48
TRID 1 000 40/48/47 37/51/45 37/58/58 33/48/48
TRID 2 000 42/48/48 38/52/46 34/43/43 34/57/57
BAND 3 10/14/14 12/17/15 10/14/14 15/19/19
BAND 50 36/44/44 30/39/36 31/41/41 22/83/34
BAND 100 32/44/43 29/38/35 26/36/36 23/42/38
BAND 200 31/41/41 27/37/34 33/40/40 F
BAND 500 48/57/57 28/38/35 27/36/36 21/35/33
BAND 1 000 81/90/90 30/40/37 25/35/35 22/38/37
BAND 2 000 35/44/44 29/39/36 46/54/54 24/42/39
LIN 2 1/3/3 3/5/5 1/3/3 1/3/3
LIN 50 1/3/3 1/3/3 1/3/3 1/3/3
LIN 500 1/3/3 1/3/3 1/3/3 1/3/3
LIN 1 000 1/3/3 1/3/3 1/3/3 1/3/3
LIN 2 000 1/3/3 1/3/3 1/3/3 1/3/3
LIN1 2 10/11/11 6/8/8 10/11/11 2/4/4
LIN1 10 1/3/3 3/5/5 1/3/3 1/3/3
LINO 10 1/3/3 3/5/5 1/3/3 1/3/3
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Efficient Conjugate Gradient Algorithms
Based on a Modified PRP Formula

LIN Sui-hua

College of Mathematics and Computer Science s Guangxi Normal University for Nationalities, Chongzuo Guangxi 532200 , China

Abstract: A non-negative modified PRP conjugate gradient method parameter formula with disturbance is
presented in this paper. Based on the new conjugate parameter formula, the corresponding conjugate gradi-
ent algorithm with the SWP line search satisfies the sufficient descent, and the corresponding spectral con-
jugate gradient algorithm with the WWP line search keeps decreasing. Under conventional assumptions,
the global convergence of the two algorithms is proved. The results of a numerical experiment show that
the new algorithms are effective.

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

global convergence
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