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A non-monotone super-memory gradient method based on trust
region technique and modified quasi-Newton equation
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Abstract : Based on trust region technique and modified quasi-Newton equation, by combining with Neng-Zhu Gu non-mono-
tone strategy, a new super-memory gradient method for unconstrained optimization problem was presented. The global and
convergence properties of the new method were proved. It saves the storage and computation of some matrixes in its iteration
and is suitable for solving large scale optimization problems. The numerical results show that the new method is effective.
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Table 1 Numerical results of example 1
Bk B BARIKEL AR () YR
100 23/20 0. 040/0. 032 7.7036 x 107°/8.0663 x 10~°
. . 1000 8/8 0.037/0. 036 4.3318 x 107%/4.8779 x 107°
SM(1)/MSM(1) 10000 2/2 0. 087/0. 082 1.4345 x 107°/1.4807 x 10~°
20000 372 0.267/0. 163 7.1344 x 1077/7.4032 x 1077
100 21/18 0.020/0. 016 7.8208 x 107°/7.0327 x 107°
3} . 1000 8/8 0. 039/0. 035 4.3720 x 107/4.8138 x 10°°
SM(2)/MSM(2) 10000 2/2 0. 086/0. 081 1.4406 x 107°/1.4873 x 10°°
20000 272 0.172/0. 162 7.2027 x 1077/7.4363 x 1077
100 24/21 0.024/0. 014 4.5619 x 107/3.9341 x 10°°
. . 1000 12/11 0. 054/0. 045 3.2139 x 107°/3.3293 x 107°
SM(0)/MSM(0) 10000 3/3 0.120/0. 113 1.1890 x 107°/1.2702 x 10°°
20000 272 0.163/0. 155 7.7081 x 1077/7.9490 x 1077
100 2136/2114 1. 124/1. 050 4.6044 x 107/4.6000 x 107°
-6 -6
SOM/MSCM 1000 2374/2343 4.720/4.799 1.2390 x 107 /1.2381 x 107
10000 687/684 10. 893/11. 191 7.6263 x 1077/7.6244 x 1077
20000 314/314 10. 240/10. 581 6.0823 x 10°7/6.0823 x 1077
100 1379/ % * 11.422/ % * = 2.1592 x 1076/ = = =
1000 * sk k / ok ok %k % sk ok / ok ok % * sk k / ok ok %
DSM/MDSM 10000 * ok ok /k ok % * % ok /R % % % ok %/ k % %
20000 * sk ok / ok ok %k k % ok /% ok ok ® sk ok / ok ok %k
100 107/105 0. 821/0. 702 4.4236 x 107°/4.3086 x 10~°
-6 -6
BSM/MBSM 1000 36/40 103. 811/116. 315 3.9860 x 1076/3.4997 x 10
10000 ® ok ok /k ok ok Kok k k% S % % /% % %
20000 d ok ok kK ok d ok ok /o kK H ok ok /% ok ok
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Table 1 Numerical results of example 2

Hk B AL EARHTE] (s) e AfE
100 39/48 0. 147,0. 061 1.4508 x 107/4.7257 x 107°
. 1000 35/37 0. 160/0. 173 1.6149 x 1078/2.4634 x 1078
SM(1)/MSM(1) 10000 36/38 1.402/1. 505 7.9357 x 107°/1.5054 x 108
20000 32740 2.580/3.192 5.2163 x 107°/1.8635 x 1078
100 37/44 0.047/0. 045 2.8977 x 107°/8.0134 x 107°
1000 39/52 0. 183/0. 235 1.7915 x 1072/2.8030 x 1078
SM(2)/MSM(2) 10000 32/50 1.253/1.967 1.1918 x 1078/9.3147 x 10~°
20000 35/55 2.773/4. 445 1.5838 x 107%/3.5264 x 10"
100 46/43 0. 048/0. 062 1.6613 x 107°/1.5850 x 1078
. 1000 35/41 0. 183/0. 208 1.9999 x 1078/1.9878 x 1078
SM(0)/MSM(0) 10000 36/45 1.528/1. 949 1.5281 x 107%/2.6040 x 1078
20000 33/41 2.871/3. 688 2.3957 x 107%/2.2439 x 107
100 154/140 0. 140/0. 149 3.1727 x 1078/3.1297 x 1078
1000 1368/143 2.549/0. 269 3.9707 x 107'/3.1606 x 1078
SCM/MSCM 10000 1291/788 16.103/9. 281 3.9707 x 107'/7.1253 x 107!
20000 986/146 26.561/3.832 2.3259e + 000/3.1995 x 1078
100 91/79 0. 874/0. 833 4.7728 x 107°/7.7943 x 107
1000 * sk k / ok ok %k ® % ok /% ok ok * sk ok / ok ok ok
DSM/MDSM 10000 . wow S Wk k) E ok k wowow
20000 * sk ok / ok ok %k ok ok / ok ok ok * sk ok / ok k%
100 43/33 0. 509/0. 250 6.2410 x 107°/1.5792 x 107
1000 55/39 170. 334/117. 095 3.9707 x 1071/8.6952 x 10~°
BSM/MBSM 10000 Sk %/ % % %k ok /K % % % ok ok / %k ok %
20000 d ok ko ok ok d ok ok /o ok H ok ok /% ok ok
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