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SLMQN: A FORTRAN Code of

Subspace Limited Memory Quasi-Newton Method for

Large-Scale Bound Constrained Nonlinear Optimization

Q. NI and Y. Yuan
(ICMSEC, Academia Sinica, Beijing 100080)

Abstract

SLMQN is a subspace limited memory quasi-Newton algorithm for solving large-scale bound
constrained nonlinear programming problems. The algorithm is suituable to these large prob-
lems in which the Hessian matrix is difficult to compute or is dense, or the number of variables is
too large to store and compute an n X n matrix. Due to less storage requirement, this algorithm
can be used in PCs for solving medium-sized and large problems. The algorithm is implemented
in Fortran 77.
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Table 1: 31 F 29K [n] SR 5 45 R

] 3B N SLMQN Primal Dual CG
BDEXP 1000 | 14/15/0.99 14/15/1.01 14/15/0.67 | 14/15/1.03
BDEXP 5000 | 14/15/5.10 14/15/4.97 14/15/3.07 14/15/4.82
JNLBRNGA 5625 | 191/199/83.6 | 181/192/67.0 | 194/207/71.4 | 255/266/122.7
JNLBRNGB 1024 | 557/603/40.1 | 533/569/31.6 | 665/704/45.3 | 667/708/57.1
MCCORMCK 1000 | 15/27/1.23 12/15/0.90 12/15/0.60 12/15/1.06
NONSCOMP 1000 | 60/122/4.21 41/46/2.72 41/46/1.57 35/40/2.34
OBSTCLAE 5625 | 201/256/93.5 | 258/261/103.7 | 261/271/98.0 | 307/315/122.2
OBSTCLAE 10000 | 256/354/224 | 418/424/305 | 455/460/305 | 476/490/327
OBSTCLAL 1024 | 41/47/2.90 37/49/2.05 37/39/2.42 37/40/2.71
OBSTCLBM 15625 | 176/210/265 155/161/188 142/149/150 251/271/279
OBSTCLBU 1024 | 62/89/4.51 42/46/2.45 42/46/2.74 45/48/2.92
S368 100 | 11/16/2.48 16/19/2.96 16/19/2.94 20/26/4.03
TORSION1 1024 | 45/52/3.18 55/60/3.45 55/60/3.66 64/66/4.87
TORSION1 5476 | 164/199/72.3 | 131/139/47.3 | 119/129/44.1 | 171/182/73.9
TORSION1 10000 | 202/253/169 | 133/138/90.5 | 161/169/119 | 260/281/182
TORSION2 5476 | 165/194/73.5 | 173/180/69.0 | 174/180/60.2 | 401/453/166.4
TORSION3 5476 | 66/77/31.3 57/60/16.9 57/60/23.8 75/80/23.6
TORSION4 5476 | 67/82/28.7 170/173/59.0 | 177/181/70.0 | 242/249/76.8
TORSION4 10000 | 103/131/83.0 | 273/276/179 | 285/288/206 | 417/431/246
TORSIONG 5476 | 43/60/18.4 | 123/128/39.3 | 127/129/53.6 | 142/145/37.4
TORSIONG 10000 | 48/60/38.0 | 201/205/119.7 | 204/208/158 | 247/254/125
TORSIONG 14884 | 70/94/87.3 306/309/300 | 300/303/365 | 358/363/286

IT/NF/CPU sec.
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SLMQN SLMQN SLMQN SLMQN

0] 551 N m=3 m=>5 m=10 m=17
BDEXP 500 14/15/0.48 14/15/0.58 15/16/0.79 15/16/0.75
BIGGS5 6 | 337/417/0.33 | 210/253/0.22 | 212/257/0.22 | 212/257/0.22
BQPGASIM 50 | 26/41/0.08 28,/48/0.12 28,/48,/0.17 29/49/0.22
HATFLDC 25 | 22/25/0.034 21/25/0.042 20/24/0.055 20/24/0.061
JNLBRNGA 529 | 52/55/1.83 64,/69/2.94 51/56/3.48 49/52/4.56
JNLBRNGB 529 | 321/346/11.5 | 282/303/13.2 | 274/295/20.3 | 277/293/30.9
LINVERSE 199 | 631/1089/9.74 | 334/531/6.65 | 249/408/7.41 | 318/488/13.8
MAXLIKA 8 | 946/1875/19.1 | 755/1568/15.7 | 812/1671/16.9 | 812/1671/16.9
MCCORMCK 500 15/25/0.60 15/25/0.71 15/25/0.86 15/25/0.83
NONSCOMP 529 | 51/64/1.86 50/61/2.34 54/70/3.83 55/73/5.44
OBSTCLAL 529 | 34/43/1.19 33/40/1.45 34/44/2.18 34/44/2.96
OBSTCLBL 529 | 39/51/1.38 35/43/1.55 37/46/2.39 34/43/2.80
OBSTCLBM 529 | 30/42/1.07 31/40/1.39 29/39/1.85 29/39/2.31
OBSTCLBU 529 | 37/48/1.30 42/58/1.89 37/51/2.40 36/49/3.03
PROBPENL 500 | 4/35/0.215 4/35/0.212 4/35/0.212 4/35/0.212
386 100 | 11/16/2.44 13/22/3.03 14/23/3.25 14/23/3.24
TORSION1 484 | 28/33/0.911 29/35/1.19 25/30/1.38 25/31/1.62
TORSION2 484 | 41/47/1.34 31/37/1.28 35/47/2.14 27/35/1.92
TORSION3 484 | 19/23/0.579 14/18/0.493 15/19/0.638 16/20/0.672
TORSION4 484 | 19/25/0.607 18/24/0.705 17/25/0.843 17/25/0.815
TORSIONG 484 | 10/14/0.295 9/14/0.291 10/15/0.327 10/15/0.328

IT/NF/CPU sec.
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