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Table 1 The numerical results of the optimal solution of function 1

A q
dipp qupp dwp ~ quep
1 —-12.706 492 -9.984 020 =2.722 472
1.5 -18.209 826 -16.995 482 -1.214 344
2.36 —26.605 402 -26.349 304 -0.256 098
4 -39.536 874 -39.562 085 0.025 211
4.3 -41.520 280 -41.549 787 0.029 507
5 —45.725 845 -45.754 370 0.028 525
5.4 -47.871 696 -47.895 269 0.023 573
6.3 -52.036 952 -52.047 897 0.010 945
6.5 -52.840 754 -52.848 719 0.007 965
7 —54.658 468 ~54.660 722 0.002 254
7.2 -55.309 855 -55.310 162 0.000 307
8 —57.486 746 -57.485 629 -0.001 117
8.5 -58.502 380 -58.502 242 -0.000 138
9.5 -59.747 821 -59.748 126 0.000 305
=10.20 -60 -60 0
% 2 Function 1 Mis47 I ] B ik AR KL S
Table 2 The running time and the number of iterations of function 1
[ n
A
Lipp Lipp tipp ™ tipp Nipp Nipp
1 0.036 704 0.018 863 0.017 841 52 14
1.5 0.040 350 0.019 676 0.020 674 33 10
2.36 0.042 494 0.020 183 0.022 311 19 8
4 0.043 579 0.020 560 0.023 519 10 6
4.3 0.044 470 0.020 935 0.023 535 9 6
5 0.045 229 0.021 248 0.023 981 7 5
5.4 0.045 844 0.021 559 0.024 285 6 5
6.3 0.046 295 0.021 809 0.024 486 5 4
6.5 0.046 857 0.022 059 0.024 798 5 4
7 0.047 218 0.022 309 0.024 909 4 4
7.2 0.047 551 0.022 559 0.024 992 4 4
8 0.048 687 0.023 320 0.025 367 3 3
8.5 0.048 959 0.023 520 0.025 438 3 3
9.5 0.049 932 0.024 224 0.025 708 2 2
10.20 0.049 989 0.024 268 0.025 721 1 1
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Table 3  The numerical results of the optimal solution of function 2

A q
qipp qurp qiep ~ qurp
0.3 -3.825 649 -2.101 717 -1.723 932
1 —11.186 905 -11.045 991 -0.140 914
3 -27.733 243 -27.733 661 0.000 418
3.5 -31.158 704 -31.160 086 0.001 382
4 —34.322 805 —34.324 262 0.001 457
4.5 -37.229 017 -37.230 268 0.001 251
5 —39.879 490 —39.880 436 0.000 946
5.7 —43.163 189 -43.163 716 0.000 527
5.8 -43.591 749 —-43.592 234 0.000 485
6.3 —45.583 023 —-45.583 266 0.000 243
6.5 —-46.308 881 -46.309 038 0.000 157
7 -47.947 119 -47.947 130 0.000 011
7.3 —48.809 258 —-48.809 208 -0.000 050
8.3 —51.029 454 —-51.029 450 -0.000 004
9 —51.986 063 -51.986 074 0.000 011
=10.02 -52.5 -52.5 0
#F 4 Function 2 WBF7HE] Bk Gk ghsh
Table 4 The running time and the number of iterations of function 2
t/s n
A
tipp tipp tipp ~ tupp Nipp Npp
0.3 0.036 776 0.006 081 0.030 695 173 36
1 0.043 288 0.007 744 0.035 544 46 10
3 0.045 091 0.008 855 0.036 236 13 7
3.5 0.046 551 0.009 802 0.036 749 11 6
4 0.047 701 0.010 739 0.036 962 9 6
4.5 0.048 710 0.011 550 0.037 160 8 5
5 0.049 602 0.012 427 0.037 175 7 5
5.7 0.050 233 0.013 121 0.037 112 5 4
5.8 0.050 857 0.013 764 0.037 093 5 4
6.3 0.051 464 0.014 405 0.037 059 5 4
6.5 0.051 958 0.015 034 0.036 924 4 4
7 0.052 499 0.015 662 0.036 837 4 4
7.3 0.053 202 0.016 113 0.037 089 4 3
8.3 0.053 551 0.016 565 0.036 986 3 3
9 0.053 848 0.016 986 0.036 862 2 2
10.02 0.053 899 0.017 066 0.036 833 1 1
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An Improved Implicit Eulerian Tangent Algorithm

WANG Xi-yun', JIA Xin-hui', WANG Zi-hao®
(1. School of Applied Science, Taiyuan University of Science and Technology,
Taiyuan 030024, P.R.China;
2. School of Mathematical Sciences, Fudan University, Shanghai 200433, P.R.China)

Abstract: Based on the implicit piecewise dogleg algorithm for solving trust region subprob-
lems of quadratic models, and aimed at the condition that the Hessian matrix was positive defi-
nite, an improved implicit Eulerian tangent algorithm for solving trust region subproblems was
presented. Then the nature of the path was analyzed. The numerical experiments show that the
new algorithm is effective and practicable, and the advantages of the new algorithm compared
with the previous algorithms lie in the smaller number of iterations, the shorter computing time

and so on.

Key words: implicit Eulerian tangent algorithm; trust region subproblem; differential equation

model; unconstrained optimization; trust region method

5| 432/ Cite this paper:

EHm, T, ET5. — MR Euler PIZik[J]. N1, 2017, 38(3) : 347-354.
WANG Xi-yun, JIA Xin-hui, WANG Zi-hao. An improved implicit Eulerian tangent algorithm|[J]. Ap-
plied Mathematics and Mechanics, 2017, 38(3) . 347-354.



