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Abstract

This paper proposes a nonmonotone adaptive trust region algorithm based on fractional model
for unconstrained optimization problems. First, the dogleg step method is used to solve the sub-
problem, and then the algorithm combines nonmonotonic line search technology to obtain the
step size, generates the next iteration point, and improves the convergence speed of the algorithm;
The adaptive radius is introduced to avoid the limitations of traditional trust region radius updating.
Under certain assumptions, it is proved that the algorithm has global convergence. Numerical
experiments show that the nonmonotonic adaptive fractional model trust region algorithm is
effective and superior to the original algorithm for solving fractional models, and is more effective
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and robust than the quadratic model and the cone model.
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Table 1. Testing issues
= 1Ok E) R

aae) e R s )
1 Cube 10 Tridiagonal Exponential
2 Penalty-I 11 Cragg and Levy
3 Beale 12 Discrete Boundary Value
4 Meyer 13 Banded Trigonometric
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Continued
5 Box three-dimensional 14 Powell singular
6 Extended Powell 15 Kowalik and Osborne
7 Variably Dimensioned 16 Osborne 1
8 Rosenbrock 17 Biggs EXP6
9 Extended Trigonometric 18 Osborne 2
Table 2. Numerical results
=2 BELSR
FTR NAFTR
YEX i1 iter o] CPU(s) iter o] CPU(s)
1 59 3.74E-06 0.061504 38 2.84E-05 0.145804
n=2 2 5 1.70E-05 0.029041 4 4.88E-05 0.026123
3 12 6.74E-05 0.041022 12 6.35E-05 0.046634
4 10 6.91E-08 0.044549 7 2.54E-06 0.043505
n=3 5 9 3.61E-05 0.031359 6 3.51E-05 0.031807
6 15 2.50E-05 0.043475 5 2.13E-05 0.030988
7 19 5.21E-05 0.053929 17 2.41E-05 0.047176
8 13 2.41E-05 0.046874 13 2.12E-05 0.041107
9 16 1.00E-05 0.043479 14 5.92E-06 0.044744
10 5 2.60E-05 0.035514 5 2.60E-05 0.032612
11 31 3.70E-05 0.038376 21 3.68E-05 0.043551
n=4 12 28 1.96E-05 0.066571 15 1.85E-05 0.05221
13 14 4.45E-05 0.041774 11 1.03E-05 0.042105
14 12 5.50E-05 0.037276 5 3.94E-05 0.028003
15 7 1.40E-05 0.033318 5 4.52E-06 0.038266
n=>5 16 --- 3 8.98E-06 0.026815
n==6 17 4 1.61E-07 0.031292
n=11 18 19 9.07E-05 0.090275 11 4.33E-05 0.057756
Table 3. Numerical results of the improved algorithm under different level vectors
3. MHREAEARIKFEEETHRES
NATR NACTR NAFTR
i 2t Iter lg] CPU(s) Iter lo] CPU(s) Iter lo] CPU(s)
1 76 4.61E-05 0.047647 -—-- 38 2.84E-05 0.145804
2 5 6.50E-05  0.027404 6 4.47E-05 0.030134 4 4.88E-05 0.026123
3 26 3.54E-05  0.036242 16 8.65E-07 0.032607 12 6.35E-05 0.046634
4 12 1.35E-12 0.040898 7 2.54E-06 0.043505
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Continued
5 5 6.72E-05  0.031516 3 6.90E-05 0.02819 6 3.51E-05 0.038266
6 62 8.08E-05  0.039225 16 8.65E-07 0.032607 5 2.13E-05 0.030988
7 87 1.50E-05 0.041899 39 4.62E-05 0.043765 17 2.41E-05 0.047176
8 60 3.59E-06 0.03704 18 4.38E-06 0.034834 13 2.12E-05 0.041107
9 13 2.13E-05 0.033469 13 2.03E-05 0.033915 14 5.92E-06 0.044744

10 4 9.27E-06 0.03049 4 9.37E-06 0.030877 5 2.60E-05 0.032612
11 58 9.50E-05 0.034378 30 7.95E-05 0.037838 21 3.68E-05 0.043551
12 21 2.07E-05 0.039496 14 6.43E-05 0.030783 15 1.85E-05 0.05221

13 11 2.09E-05 0.029485 11 2.09E-05 0.03027 11 1.03E-05 0.042105
14 R - 5 3.94E-05 0.028003
15 57 5.33E-05 0.039107 27 9.13E-05 0.041883 5 4.52E-06 0.053581
16 12 1.74E-12 0.038211 4 6.39E—06 0.032931 3 8.98E—06 0.031292
17 7 2.45E-07 0.038249 7 4.11E-07 0.038187 4 1.61E-07 0.057756
18 14 2.83E-05 0.036563 12 7.31E-05 0.05278 11 4.33E-05 0.057756
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