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The efficient algorithm for optimal assignment based on the conditional
invariant condition
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The consecutive-k-system is the system, which fail (operate) if and only if
all components fails (operates) in a given range. These systems can be applied to a supervisor
system of sensors located in a space, etc. This study considered the invariant property that the
optimal system configuration can be obtained by the ranks of component reliabilities even if the
component reliabilities are not given exactly. 1% For the special consecutive-k-systems, the
conditions of system size and components reliability was clear for the invariant property. 2) Based
on the condition, the algorithm was proposed for the optimal assignments. The result are useful when

we design the optimal consecutive-k-systems. In addition, the result was applicable to the worker/
equipment assignment problem.
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1 Computation timein the case of m= 3.

n PA EM PA/EM
3 0.002 sec 0.338 sec 0.59 %
4 0.453 sec 11.264 min 0.06 %
5 3.350 min N/A

6 28.936 hour N/A
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2 Computation time in the case of m= 8. (sec.)

n MM RE MM/RE
100 0.007 0.009 77.8 %
1000 0.013 0.074 17.6 %
10000 0.015 0.719 21%
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Recursive Algorithm for the Reliability of a
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System, Hisashi Yamamoto et a. , European
Journal of Operational Research, 188(3), pp.
854-864, 2007.
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