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Abstract

In this paper, we present a new trust region method for unconstrained optimization problems
with locally Lipschitz continuous, nonconvex functions. In this method, in the ratio test, the
current objective function value is replaced with maximum of some objective function values
in the previous iterations. The new method nonmonotone properties and prevents falling into
narrow valleys. Proving global convergence requires only two conditions: 1- there should be is
a sufficient reduction for the approximate model in the solution of trust region subproblem, 2-
the approximation Hessian matrix be bounded. Then, the convergence property of this method
is investigated. Finally, the presented method is implemented on some nonconvex problems in
MATLAB environment and numerical results are compared with the nonsmooth trust region
method.
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Table 1- Test problems and their optimum values.

N=1000s!;5la; 4o slaie Ao oo

0 MAXQ 1

0 MAXHILB 2

—1.41279e+003 LQ 3

1998 CB3lI 4

1998 CBa3ll 5

0  problem 2 from TEST29 6

0  problem 5 from TEST29 7

0  problem 6 from TEST29 8

1.20312e+004 problem 11 from 9
TEST29

5.66131e+002 problem 13 from 10
TEST29
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Table 2- Number of test problems that the proposed algorithm is solved for different M and opt.

n=1000 n=100 n=10

opt=10° opt=10* opt=10° opt=10* opt=10° opt=10"* M
5 5 4 6 7 9 0
6 7 6 9 8 9 2
5 4 3 6 6 8 5
5 7 4 6 7 9 10
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Table 3 — The ration of the number of sugradient evaluations in the case M=0 in the case M=2.

n=1000 n=100 n=10 4lue
1 1.01 134 1

- 178 162 2

086 077 1.86 3
3102 2366  0.55 4
78888 136  7.99 5
144 115 257 6

- 43140 31.27 7
0.079 0.079 0.07 8
1.64 - - 9

- - 0.001 10
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Table 5- The resuts of implementation of algorithm for n=10.

M=0 M=2 M=5 M=10
Sluws OeSiles oluss v {0 oluss Oeiles Slauss OeSiles
lacoidge Al LTI Al Locedidge Al e idge dsloxa Ale
obolSn; okl Sn; obelSx; obsl;
9 1298.56 10 1303.8 8 1307.13 7 1321.71 1
9 1507.89 10 1513.4 8 1515.88 7 1398.86 2
9 2880.89 10 2750.7 8 2998.13 7 2978.71 3
9 1750.78 10 1867.5 8 1773.5 7 1631.29 4
5 1259.22 6 1175.7 4 1201.38 3 1332.14 5
9 1295.22 10 1289.7 8 1306.25 7 13.8 6
9 4475.44 10 4387.6 8 4599.88 7 4715.57 7
9  13059.56 10 12284.3 8  14678.75 7 1437543 8
3 1573.78 4 1455.3 3 1762.38 3 1616.14 9
0 42438.11 0 40067.5 0  46403.63 0  45889.43 10
=100 sl o) sl gl =0 Jgar
Table 5- The resuts of implementation of algorithm for n=100.
M=0 M=2 M=5 M=10
o3 oeSiles olsas OeSiles Slaas OSiles a3 OeSiles
iy Al locibys Al o didge dunlone LI L] Al s
obolS; obolSe; obolSn; obolSe;
9 1281222 10 128334 8  12840.13 7 1258 1
9 3790 10 3825.3 8 3814.5 7 3988.14 2
9 2549411 10 25943.9 8  24531.63 7  25575.71 3
9 19642 10 17981.2 8  18669.88 7  18236.86 4
9 2305.22 10 2139.4 8 891.75 7 890 5
9 12844.11 10 12830.5 8  12823.63 7 12826.14 6
6 1412467 7 14223.6 6  14981.75 5 15133.86 7
9  13465.33 10 13690.7 8 1248.75 7 11801 8
5 3137111 5 32235.1 4 30711.13 4 27954.71 9
- 41876.22 - 41859.1 - 40860.38 - 41489.86 10
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Table 6- The resuts of implementation of algorithm for n=1000.

M=0 M=2 M=5 M=10
Slaas OeSiles olaas oeSles Slaas Oeiles Slaes OeSiles
bcoddge dlre beadise dslra beodige dslra beoddse sl Al
RIS RIS Obsl,Sy; RIS
9 50006 10 50006.3 8  50006.25 7 5006.71 1
8 83331 9 8217.2 7 8237.88 6 8301.86 2
9  46963.56 10 47005.3 8  46583.38 7 50017.86 3
6  31204.89 7 33084.6 5 34175 5 31912.29 4
8 7007.22 9 6501.3 7 7592.75 6 8435.71 5
9 50006.78 10 50007 8 50007.5 7 5006.8 6
- 41054.33 - 36269.5 - 36581.5 - 36676 7
9 12605.56 10 11630.5 8 11873.25 7 12679 8
- 50006 - 50005.5 - 50006 - 5005.71 9
- 35080.4 - 32671.17 - 31347 - 28985.33 10
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