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Abstract This paper firstly considers some reliability problems in the discrete time Geom®/G/1 repairable
queueing system with delayed multiple vacations. It’s assumed that both the inter-arrival times and the
life of the service station are independent random variables with geometric distribution, while the service
time, the delayed vacation time, the vacation time and the repair time have general discrete distribution.
By using a new kind of analytic approach—the decomposition method the following reliability indices of the
service station are discussed: 1) The probability that the service station is during the “generalized busy
period”; 2)The point unavailability at timenand the steady unavailability; 3) The expected failure number
during (0,n]; 4) The expected failure number during the “generalized busy period”. A series of important

reliability results are obtained.
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