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Abstract: A new line search is proposed for solving the unconstrained optimization problem.
The global convergence of the new conjugate gradient algorithm, which is generated by this
line search and DY conjugate gradient formula, is obtained. Further, by testing the new algo-
rithm and comparing its numerical results with those of PRP and DY methods under WWP line
search, and with those of DY methods under other line searches, the results show that this
new algorithm is effective.
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1 cHAENARER
Table 1 Results of 6 test methods

NI/NF/NG
Problem Dim
PRPWWP DYNWWP DYWWP ZHANG ZHAO ZHENG

ROSE 2 47/268/78 100/558/178 121/187/148 173/311/247 116/190/152 126/221/177
FROTH 2 15/128/23 15/83/25 68/130/96 15/35/24 45/88/63 15/35/24
BADSCP 2 86/666/142 11/222/19 771/1419/1056  670/1523/1354 561/1167/967 6959/13970/11116
BADSCB 2 10/120/16 33/461/105 385/3999/733 153/684/518 1000/3686/1478  33/461/105
BEALE 2 20/188/32 26/116/49 27/54/40 27/54/40 28/54/40 35/65/48
JENSAM 2 11/76/17 22/154/84 29/58/42 34/71/47 23/50/35 35/119/48
HELIX 3 57/248/74 30/232/65 55/98/70 112/248/205 81/139/107 34/93/67
BARD 3 39/213/54 21/295/90 54/94/66 29770/30232/30109 55/128/105 301/328/309
GAUSS 3 4/57/6 3/9/6 4/9/5 4/9/5 4/9/5 4/9/5
MEYER 3 16534/33395/24779 6/72/18 314/619/417 470/1825/1670 485/780/629 6/72/18
GULF 3 1/2/2 1/2/2 1/2/2 1/2/2 1/2/2 1/2/2
BOX 3 1/51/2 1/51/2 1/51/2 7/205/151 43/221/195 1/51/2
SING 4 198/516/281 109/1336/211 155/253/199 234/514/422 129/226/181 380/554/460
WOOD 4 176/642/273 7320/10430/7787 170/296/230 26067/33936/33507 76/143/106 13650/16969/14101
KOWOSB 4 122/452/169 9/79/27 270/442/352 4312/4860/4707  13/122/67 648/667/651
BD 4 30/147/41 22/400/68 69/233/133 45/624/543 59/156/80 22/400/68
0SBl 5 1/51/2 1/51/2 1/51/2 1/51/2 1/51/2 1/51/2
BIGGS 6 139/349/196 8/160/14 335/517/421 1250/58761/2953  208/387/346 1051/1521/1046
0SB2 11 383/1176/489 1608/8188/2061 2410/2490/2435  4558/4833/4746  1998/2191/2164  586/654/612
WATSON 20  307/839/430 77/715/146 2152/3727/2935  26747/33254/30642 987/1867/1504 5624/7294/6383
ROSEX 8 44/279/63 78/358/132 105/184/139 74/146/115 86/145/117 80/246/121

50  38/125/58 79/363/130 72/123/93 86/218/177 111/198/156 78/164/123

100 40/274/60 74/345/126 122/205/157 80/274/228 87/136/115 93/226/142
SINGX 4 198/516/281 109/1336/211 155/253/199 234/514/422 129/226/181 380/554/460
PEN1 2 10/212/12 37/125/107 5/107/7 29968/30033/30024 5/107/7 782/796/789
PEN2 4 17/39/25 15/81/27 40/67/50 27/51/35 42/65/54 27/51/35

50  552/1694/839 33/206/123 310/558/432 233/741/660 157/303/232 216/448/354
VARDIM 2 4/11/8 2/55/6 4/11/8 3/58/56 4/11/8 3/11/8

50  7/62/11 3/151/113 7/62/11 14/654/641 7/62/11 3/151/113
TRIG 3 18/131/26 57/244/118 44/65/49 51/76/58 48/74/61 36/50/38

50  54/187/68 97/175/111 151/179/154 220/246/224 200/240/236 156/185/160

100  66/401/88 106/187/119 173/200/176 452/478/456 206/245/241 138/167/142
BV 3 18/31/22 16/129/25 16/28/17 15/28/17 15/27/17 15/28/17

10 76/261/96 49/356/58 130/170/143 101/135/112 100/143/126 154/186/162
1IE 3 10/162/11 4/11/17 7/15/8 7/15/8 7/15/8 154/186/162

50  6/13/7 6/16/10 6/13/7 6/13/7 6/13/7 6/13/7

100 7/62/8 8/19/12 8/16/9 8/16/9 6/13/8 8/16/9

200 7/14/9 6/14/9 7/14/8 7/14/8 7/14/8 7/14/8

500 6/12/7 6/62/9 8/16/9 6/13/8 8/16/9 6/13/8 -
TRID 3 17/36/24 16/37/24 45/67/46 20/39/26 31/50/34 20/39/26

50  26/99/28 80/255/85 221/262/222 171/259/221 104/161/149 155/200/160

100 29/56/30 147/374/153 27/53/28 209/301/259 27/53/28 288/338/294

200 30/105/35 75/249/81 305/352/307 356/452/407 96/157/149 246/296/252
BAND 3 10/20/12 9/117/15 11/23/13 9/21/13 11/23/13 9/21/13

50  17/35/21 21/669/35 43/259/45 154/7172/2084 239/9915/1693 9/167/20

100 5/72/8 9/167/23 11/313/17 321/15473/3324  5/136/22 9/167/23

200  21/90/26 10/218/24 19/499/56 493/24221/3434  29/1337/130 10/218/24
LIN 2 1/3/3 1/3/3 1/3/3 1/3/3 1/3/3 1/3/3

50  1/3/3 1/3/3 1/3/3 1/3/3 1/3/3 1/3/3

500 1/3/3 1/3/3 1/3/3 1/3/3 1/3/3 1/3/3

1000 1/3/3 1/3/3 1/3/3 1/3/3 1/3/3 1/3/3
LIN 1 2 2/4/3 1/3/3 2/4/3 1/3/3 2/4/3 1/3/3

10 1/3/3 1/3/3 1/3/3 1/3/3 1/3/3 1/3/3
LIN 0 4 2/4/3 1/3/3 2/4/3 1/3/3 2/4/3 1/3/3
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