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(Optimization of a System Reliability by Zero-One

Programming with GUB Structure)
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Abstract

This paper showed that the system reliability optimization problem with sereval failure modes
at each subsystem can be treated as efficient computational algorithm proposed here. This
algorithm was developed by considering a generalized upper bounding which always exists in con-
straints when the system reliability optimization problem may be reformulated as 0-1 integer
programming problem. We demonstrated the optimal allocation of redundant units for system
reliability by using the proposed algorithm. Our algorithm is superior to others in terms of number
of iterations and variables used.
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Fig. 1. Block diagram of parallel switching

cirucit at the i-th subsystem.
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Fig. 2. Logic diagram of the i-th subsystem to
operate when subject to the “O” type
failure modes.
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Fig. 3. Logic diagram of the i-th subsystem to
operate when subject to the “A” type
failure modes.
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Table 1. The type of failure and its failure

probability for each element.
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FAILURE PROBABILITY
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Table 3. Comparison of Tillman’s method, Gen's
method and our method.
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tep 53 T1 T2 T3 T4 T5 T7 T8 T9 TIi0| Til TI12 T13 T4 TI15
step *x1 1 1 0 0 1 0 0 ofl=*1 1 1 1 0
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. 4 X1 X2 X3 X4 X5 X6 X7 X8 X9 X100 X11 X12
step *¥ 0 1 0 0 1 6 0o o0 *%* 0 0 1 0
T : The variables of Tillman’s method
G . The variables of Gen’s method
X : The variables of our method
%* . Basic units
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