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Abstract. Many large engineering systems can be viewed (or imbedded) 
as a series system in time. In this paper, we introduce the structure of a 
repairable system and the reliabilities of these large systems are studied 
systematically by studying the ergodicities of certain non-homogeneous 
Markov chains. It shows that if the failure probabilities of components 
satisfy certain conditions, then the reliability of the large system is 
approximately exp ( - fl) for some fl > 0. In particular, we demonstrate 
how the repairable system can be used for studying the reliability of a 
large linearly connected system. Several practical examples of large 
consecutive-k-out-of-n:F systems are given to illustrate our results. The 
Weibull distribution is derived under our natural set-up. 
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1. In t roduct ion 

Today the public requires all engineering systems, such as atomic 
power plants, aircrafts, automobiles and computers,  to be highly reliable. 
In practice, to avoid deterioration or breakdown of a system, it is routinely 
checked, maintained and repaired on a regular basis, for example, monthly. 
As a first approximation to moni tor  such a repair-maintenance behavior in 
relation to its reliability, we introduce a model based on a non-homo- 
geneous Markov process as follows. 

Assume there are k + 1 levels of deterioration of the system, say 
(1 ,2 , . . . ,k ,  k + 1), where state 1 stands for the system in perfect condition 
and state k + 1 stands for the system breaking down or not being able to be 
repaired. The state k + 1 is an absorbing state. In addition to the above 
assumptions,  we assume that if the system is in the state i (1 _< i _< k) at the 
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