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In this research, aiming at proposing a solution method for the optimal
design problem of multi-state systems with large scale and complexity, we had derived the following
results. 1) we proposed an efficient reliability calculation method and an optimal replacement
problem solution method, by considering system characteristics for connected- (1,2) -or- (2,1)
-out-of- (m, n): F lattice system and connected- (r, s) -out-of- (m, n): F lattice system (r = m-1
and r = m-2) , which are a type of binary-state continuous k-systems. 2) For a large-scale
two-dimensional continuous k-system, we proposed new upper and lower bounds and a limit theorem
obtained by increasing m, n, r, and s at the same time. By those results, we will be able to propose

a procedure for deriving an approximate expression. 3) For the optimal design problem in some
multi-state continuous k-out-of-n: F systems, we reduced (conditionally) invariant optimal placement
conditions.
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