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In this research project, we tried to determine the search space region from

the entire solution space for a number of evolutionary computation methods to efficiently search
for the optimal solution in multidimensional large-scale optimization problems.

Specifically, by using the extreme value determination method of the bordered Hessian, which is one
method for solving equality-constrained optimization problems, we developed an apporoach to narrow
the search space region on the design variables for finding the promising search space regions that
are expected to have the optimal solution.

From the viewpoints of the limitations of the mathematical expansion of bordered Hessian Matrix and
the results of numerical experiments, for finding the promising search space region, we reveal the
problems with the approach of narrowing the domain of design variables and then the effectiveness of
the approach of reducing the number of design variables.
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EBRHAR ETIL 3 > 3 T 0
1 5.96 8.38 7.38 6.67
2 5.82 8.13 7.06 6.45
3 3.56 4.44 4.26 3.89
4 4.02 473 448 430
5 4.46 6.14 5.54 5.11
6 7.16 9.46 8.31 7.99
7 5.81 8.52 7.46 6.61
8 6.78 9.73 8.53 7.86
9 5.07 6.70 6.21 5.68
10 5.51 7.30 6.53 6.13
11 6.02 9.00 7.84 6.91
12 6.55 8.57 7.86 7.25
13 5.73 7.39 6.93 6.31
14 6.20 7.92 733 6.82
15 8.33 11.54 10.00 9.32
16 11.33 20.27 17.10 13.59
17 8.57 12.89 11.20 10.15
18 6.73 8.36 7.69 7.29
19 6.15 8.60 7.22 6.94
20 8.96 12.55 11.78 10.15
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