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An imperialist competitive algorithm for solving constrained optimization
problem
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Abstract: To solve a constrained optimization problem, a new strategy is proposed, in which the lexicographical method
is used to simultaneously optimize the objective function and the degree of constraint violation. A novel imperialist
competitive algorithm (ICA) is presented, in which, cost and normalized cost are redefined to guarantee that the power
of all imperialists exceeds zero, and some strategies such as the global search of colonies in assimilation, excellent
colonies based revolution, differential evolution of imperialists and a new approach of imperialist competition are applied
to improve solution quality. Many experiments are conducted based on two groups of test functions, and the ICA is
compared with some algorithms from literature. The computational results show that the ICA with the lexicographical
method has promising advantages for solving constrained optimization problems.
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ZHL 0 o) 5 P SR AT 0 5B . R GO2 R G10 A1
10 /™ B8 1, 35 714 ICA ) Mean % 3If Optimal, Std.dev t8
Bz 1T Bl B A B I B i AL 53 4, i 3 A E 4 TR,

ICA {48 R FEvh, BB IR AR EFRE HFs N0
10 70 2% B 28 18 3 N il AR 5 8 T 4 R SR A A, X
W B PP 7 920 5 2. IR S TR, ICA 3R 5 1
I ARAL T BIANCAI, 3¢ - Casel #1 Case3 1) 45
AT STk [39] 9 B3, 17 K T Case2 [ 45 1 5 rank-
iMDDEP?! HJE 5 $230. 5 T Case3, ICA %5 H T & H7 1)
3/35 )

R4 SMEEXRT 12AMKREBHISEHLER

(2 G (=1 7 FAICA MGABC CTSA KA fRER HIAICA MGABC CTSA
Best  —15.000000 —15.000000 — Best 24.3704 24.32653 —
GOl Mean  —15.000000 —13.55354  —15.000000 || GO7  Mean 24.8353 24.780 64 24.551
Std.dev 0 1.636 944 0 Std.dev 0.321289 0.3122748 0.107
Best ~ —0.791906  —0.8036108 — Best 0.095 825 0.095 825 —
G02  Mean  —0.700005 —0.7890629  0.800476 G08  Mean 0.095 825 0.095825  0.095825
Std.dev 0.05078 0.01196791 0.005 227 Std.dev 0 0 0
Best —1.0004 —1.0004 — Best  679.429404140248  680.6302 —
G03  Mean —1.00019  —1.000383 —1.000 G09  Mean 679.503 680.6309 680.643
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G06  Mean  —6961.814  —6959.489  —6961.816 || GI12  Mean —1.000 —1.000000  —1.000
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Case3 —7.50609 (10.478 078 341 583 902 499 68, 2.734 005 465 343 691 376 75) —7.37696 —7.48573
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