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Abstract: A new improved differential evolution(IDE) algorithm is proposed for solving the system reliability redundancy
allocation problem. The constraints handling method is improved based on the punishing function method. The new
constraints handling method doesn’t need to calculate the every punishing function value in the search process, which
greatly speeds up the searching for the optimized solutions. The proposed method has good generality, which can be
introduced completely to other intelligent optimization algorithms. Using the improved algorithm to solve four typical

system reliability redundancy allocation problems, the experimental results show that the algorithm has good optimization

precision and convergence speed.
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GA 3,3,3,3,1) 0.81409 0.864614 0.890291 0.701 19 0.734731 0.99987916 18 0.376347 4.2648 8.6726
1A (3,3,3,3,1) 0.812485 0.867 661 0.861221 0.713852 0.756 699 0.99988921 19 0.001494 4.2648 0.3881
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IPSO 3,3,24,1) 0.82868361 0.85802567 0.91364616 0.64803407 0.70227595 0.99988963 5 0.000004 1.5605 0.0091
AR-ICA (3,3,2,4,1) 0.82764257 0.85747845 0.91419677 0.64927379  0.704092 0.99988963 5 0.000044 1.5605 0.0091
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GA (3,2,2,3,3) 0.779427 0.869 482 0.902 674 0.714038 0.786 896 0.931578 27 0.1215 7.5189 0.152565
1A (3,2,2,3,3) 0.779 266 0.872513 0.902 634 0.710 648 0.788 406 0.931678 27 0.0016 7.5189 0.006423
SAA (3,2,2,3,3) 0.782391 0.866712 0.901 747 0.717 266 0.783795 0.93146 27 0.0532 7.5189 0.324465
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IPSO (3,2,2,3,3) 0.78037307 0.87178343 0.9024089 0.71147356 0.7873876 0.93168 27 0.0001 7.5189 0.003495
AR-ICA (3,2,2,3,3) 0.779 874 0.872057 0.903 426 0.71096 0.786 902 0.93167939 27 0.0001 7.5189 0.004388
ICS (3,2,2,3,3) 0.77941694 0.87183328 0.90288508 0.71139387 0.78780371 0.931682387 27 0 7.5189 0.000 146
CS-GA (3,2,2,3,3) 0.77939887 0.87183702 0.90288536 0.71140252 0.78779949 0.931682388 27 0 7.5189 0
IDE (3,2,2,3,3) 0.77939888 0.87183702 0.90288536 0.71140252 0.78779948 0.931682388 27 0 7.5189 0
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Hik (ni,n2, -, ns) T 2 3 T4 s f(z) @ g2 g3 MPI
GA (2,2,2,2,4) 0.785452 0.842998 0.885333 0.917958 0.870318 0.99997418 40 1.1944 1.6093 9.56623
1A (2,2,2,2,4) 0.812485 0.843 155 0.897 385 0.894516 0.87059 0.99997658 40 0.0026 1.6093 0.298 89
SAA 2,2,2,2,4) 0.812 161 0.853 346 0.897 597 0.90071 0.866316 0.99997631 40 0.0073 1.6093 1.43521
NGHS — — - - - — — — — — -
IPSO 2,2,2,2,4) 0.81918526 0.84366421 0.89472992 0.89537628 0.86912724 0.99997664 40 0.0006 1.6093 0.04281
AR-ICA 2,2,2,2,4) 0.82201264 0.8436564 0.89129092 0.89869886 0.86824939 0.99997661 40 0.0004 1.6093 0.17101
ICS 2,2,2,2,4) 0.81992709 0.84526766 0.89549155 0.89544069 0.86831878 0.999976649 40 0 1.6093 0.00428
CS-GA 2,2,2,2,4) 0.81966026 0.84498162 0.89551931 0.89549225 0.86844759 0.99997665 40 0 1.609 3 0
IDE (2,2,2,2,4) 0.81895345 0.84438693 0.89550415 0.89608693 0.8686514  0.99997665 40 0 1.609 3 0

F7 BERPRAFIEER

HE (n1,m2,- - ,n4) 1 r2 T3 5 f(z) g1 g2 g3 MPI
GA _ _ _ _ _ _ _ _ _ _
1A (5,5,5,5) 0.903 8 0.874992 0.919 898 0.890 609 0.999942 50 0.002152 28.8037 21.85345
SAA 5,5,5,5) 0.895 644 0.885878 0.912 184 0.887785 0.999 945 50 0.938 28.8037 17.59091
NGHS (5,6,4,5) 0.90186194 0.84968407 0.94842696  0.8880059 0.999 954 67 55 0.001204 24.8019 0.01103
IPSO (5,6,4,5) 0.90163164 0.8499702 0.94821828 (.888 12885 0.999954 67 55 0.000009 24.0819 0.01103
AR-ICA 5,6,4,5) 0.90148988 0.85003526 0.94812952 0.88823833 0.999954673 55 0.002138 24.8019 0.004412
1CS (5,5,4,6) 0.9016146  0.88822337 0.94814103 0.8499209 0.999954675 55 0 15.3635 0
CS-GA 5,5,4,6) 0.90161341 0.88822338 0.94814211 0.84992079 0.999954675 55 0 15.3635 0
IDE (5,5,4,6) 090161717 0.8882211 094814266 0.84992016  0.999954675 55 0 15.3635 0
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RAP-PSO 04832 099985445 04638  0.86013336 04199  0.9999456 03696  0.9999546
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HS 22991 099981309  2.0568  0.87412773  2.0525  0.99994385  2.0295  0.98948479
RAP-HS 07527 099986354 0402  0.89248695  0.573 099996768 03962  0.99988869
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