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Abstract

Purpose: One of the most effective methods for solving unconstrained optimization problems is the trust region
method. The strategy of determining the radius of the trust region has a significant effect on the efficiency of this method.
On the other hand, imposing the monotonicity condition will decrease the convergence speed of this method. Therefore,
improving and increasing the efficiency of this method is one of the most important issues and the attention of
researchers.

Methodology: Establishing a new adaptive trust region radius as well as combining the trust region method with a non-
monotone strategy to avoid the adverse effects of monotonocity.

Findings: A new adaptive trust region radius converged to zero is provided, and then a trust region combination is
performed using a non-monotone strategy. Running the algorithm on a set of test functions shows that the new adaptive
radius, along with the non-monotone strategy used, significantly improves the efficiency of the trust region method.

Originality/Value: The presented non-monotone adaptive algorithm has a second-order convergence rate. In addition,

it significantly reduces computational costs compared to traditional algorithms. On the other hand, the new adaptive
radius avoids the ineffectiveness of the trust region close to the solution.
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Table 1- List of test functions and numerical results.

Kbpb o n;/ng
NATR NTR NTRAR

Helical valley 3 2437 29.55 26.40

Biggs EXP6 6 41.44 38.42 41.54

Gaussian 3 35 5.6 45

Powell badly scaled 2 69.89 76.90 104.120
Box three-dimensional 3 2529 30.38 14.17

Variably dimensioned 10 18.26 16.26 14.25
100 3239 3557 37.64
500 4653 46.76 49.88
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Table 1- Continued.

KUl o n;/n;
NATR NTR NTRAR
Watson 31 5371 58.90 56.78
Penalty function | 10 112.134 50.60 45,53
100 144.169 57.84 50.65
1000 88.92 69.87  149.189
Penalty function Il 10 311.375 192.303  250.424
Brown badly scaled 2 1679.1680 “) 24.55
Brown and Dennis 4 30.37 ) 29.63
Gulf research and dev 3 47.53 42.46 39.43
Trigonometric 10 27.29 26.40 25.26
100 43.45 44.55 43.44
1000 55.57 50.62 46.49

Extended Rosenbrock 10 96.121 95.189 78.160
100 405.546 218.559 204.522

1000  748.1066 264.682 241.603

Extended Powell singular 20 69.96 81.86 52.71
100 215.288 241.604  218.553

100 1722.2368 354.887 436.1074

Beale 2 14.20 13.16 13.16
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1.07, 100 < 6 < 100,
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1.34, otherewise.
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Figure 1- Performance profiles for the number of iterations.
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Figure 2- Performance profiles for the number of function evaluations.
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