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Abstract

The problem of reliability on the
academic research has recorded for a few
decades. In generally, there are two ways to
raise the whole system reliability. One is to
improve its own component reliability of the
system; The other is to increase the number
of redundancy components of the system.
This  research mainly probes into
Nonlinearly mixed-integer reliability design
problems which don’t violate nonlinear
constrains, for example costs, weight and
space, etc. The number of redundancy
components and the  corresponding
component reliability in each subsystem are
to be decided simultaneously so as to
maximize the reliability of system. In this
research, we propose the immune performs
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two stage laws based on algorithms to solve
the problem that this mixes integer planning.
In the first stage, we get the solution of the
number of redundancy components and the
corresponding component reliability of the
reliability problem in immune algorithm.
Anchoring the numbers of redundancy
components in the first stage, and offered a
correctional ~ formula to  fix  the
corresponding component reliability during
the second stage, As reported, solutions
obtained by the proposed approach are as
well as or better than the previously
best-known solutions.
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Hikita et Kuo et Xu et Hsieh et Gopal et Hikitaet  Cichocki et
al.[6] al.[12] al.[16] al.[8] al.[5] al.[7] al.[3]
n (3,2,2,3,3) (3,3,2,3,3) (3,2,2,3,3) (3,2,2,3,3) (3,2,2,3,3) (3,2233) (3,2,23,3)
0.777143 0.7796 0.77939  0.779427 0.8 0.774887 0.759193
0.867514 0.80065 0.87183  0.869482 0.8625 0.870065 0.853255
r 0.896696 0.90227 0.90288  0.902674 0.90156 0.898549 0.909354
0.717739 0.71044 0.71139  0.714038 0.7 0.716524 0.732406
0.793889 0.85947 0.78779  0.786896 0.8 0.791368 0.764129
Rs 0.931363 0.92975  0.931677 0.931578  0.930289  0.931451 0.926224
MPL(%) 0.4652%  2.7506%  0.0077%  0.1524% 1.9987% 0.3374% 7.3985%
slacks of(g1~g3) 27 27 27 27 27 27 27
0 0.00001  0.013773  0.121454  0.026500  0.108244 3.584388

7.518918 10.572480 7.518918  7.518918  7.518918  7.518918 7.518918
MPI(%)z(Rs_myself _Rs_other)/ ( 1 'Rs_other)

Jacobson et al.[9] Prasad et al.[15] Mitsuo et al.[14] Chen[2] = F&f & it

3,3,2,3,2) (3,2,2,3,3) (3.22.33) (32233) (3.2.233)
0.774559 0.77978 0.780874  0.779266 0.7792660000
0.834191 0.87232 0.871292  0.872513 0.8718182501
0.873006 0.90245 0.902316  0.902634 0.9030000323
0.72007 0.71081 0.711945  0.710648 0.7113657305
0.848304 0.78816 0.786995  0.788406 0.7878828947
0.922909 0.931678 0.931676  0.931678 0.93168230
11.3804% 0.0063% 0.0092%  0.0063%
27 27 27 27 27

0.001000 0.008200 0.003352  0.001559  0.0000002
10.572000 7.518918 7518918  7.518918  7.518918
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26 - FFPEZEN w EFN e PN BRI R
Hikita et al.[6] Hsieh et al.[8] Chen[2] = FFE 2 1 ;3

n (3,3,1,2,3) 2,2224)  (22224) (2,2,2,2,4)
0.838193 0.785452  0.812485 0.8191144490
0.855065 0.842998 0.843155 0.8448997192
r 0.878859 0.885333 0.897385 0.8956612970
0.911402 0.917958 0.894516 0.8955060000
0.850355 0.870318 0.87059 0.8685863470

Rs 0.99996875  0.99997418 0.99997658 0.9999766487
MPI(%) 25.2758% 9.5612%  0.2933%
slacks of(g1~g3) 53 40 40 40
0 1.19444  0.002627  0.00000002

7.110849 1.609289 1.609289 1.609289
MPI(%)=(Rs_myself _Rs_olher)/ ( 1 'Rs_olher)
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Hikita et al.[6] Hsieh et al.[8] Chen[2] = FFEiE &t %

n (3,3,2,3,2) (3,3,3,3,1) (3,3,3,3,1) (3,3,3,3,1)
0.814483 0.81409 0.812485 0.8164937013
0.821383 0.864614  0.867661 0.8686510000
r 0.896151 0.890291 0.861221 0.8588856825
0.713091 0.70119 0.713852 0.7104589571
0.814091 0.734731 0.756699 0.7536865004

Rs 0.99978937  0.99987916 0.99988921 0.9998893502
MPI(%) 47.4672% 8.4328%  0.1265%
slacks of(g1~g3) 18 18 18 18

1.854075 0.376347  0.001494  0.00000001
4.264770 4264770  4.264770 4.264770
MPI(%)z(Rs_myself _Rs_other)/ ( 1 'Rs_other)

28 _MEZAFCEFNZAREFUNERPFE N2 EKESF R
Dhingra[4] Yokota et al.[17] Chen [2] = FFE i3 it ;2
n (6,6,3,5) (3,6,3,5) (5,5,5,5) (5,5,5,5)
0.81604 0.965593 0.9038  0.8990533897
0.80309 0.760592 0.874992 0.8856240646

r 0.98364 0.972646 0.919898 0.9162158164
0.80373 0.80466 0.890609 0.8855166063
Rs 0.99961 0.999468 0.999942 0.9999461500
MPI(%) 86.1923% 89.8778% 7.1552%
slacks of(gl~g3) 65 92 50 50
0.064 -70.733576  0.002152  0.00000100

4.348 127.583189  28.803701 28.803701
MPI(%)=(RS_myself _Rs_other)/ ( 1 -Ry_other)
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