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Abstract

For the M/G/1/m queue with the forced vacations in work after n customers
served in succession probabilities of states of limiting steady-state process are
found.

1. Introduction. In case of arbitraryly distributed service time and expo-
nentially distributed interarrival time existence of limiting steady-state process for
the single-server queueing system with unlimited queue is proved by a method of
embedded Markov chains [1, p. 98]. For M/G/1/m queue probabilities of states of
limiting steady-state process are found in [2, p. 235].

Below we study M/G/1/m queue which feature consists that after n customers
served in succession the forced vacations in work of system occur. Necessity of such
pause can be caused by technological or other reasons. For example, the technical
device which consistently carries out homogeneous operations, at designing can be
calculated on the limited number of operations which are carried out without inter-
ruption between operations.

2. Formulation of a problem. The general formulas for steady-state
probabilities. We study single-server queue for which the number of places in queue
cannot exceed number m. Let time intervals Tλ between the moments of arrival of
customers in system are independent random variables exponentially distributed
with parameter λ. We designate through eλ: E(Tλ) = eλ = 1/λ the expectation of a
random variable Tλ. We assume also, that service times are independent and iden-
tically distributed random variables Tµ with arbitrary distribution function Fµ(t).

Then intensity of a services flow is µ = 1/eµ, where eµ = E(Tµ) =
∞∫
0

t dFµ(t).

The studied system has feature, that each time after n customers served in
succession, the forced vacation in work of the system, proceeding random time Tν ,
occurs. The random variable Tν is arbitrarily distributed with distribution function

Fν(t) and with an expectation eν = E(Tν) =
∞∫
0

t dFν(t).

Customers who at the moment of the announcement of a vacation are in queue,
remain in system and wait on renewal of service. Newcomers customers are accepted
in queue also during a vacation at presence of free places in queue.

So, unlike usual queue with the limited number of places in queue, number of
the customers, served one behind another without interruption, cannot exceed n for
our queueing system.

Case n = 1, when the forced vacation occurs after each service, we shall not
examine, because this case can be reduced to research of queue M/G/1/m (look
[2, p. 235]), if we conditionally consider a random variable Tµ + Tν as service time.
Therefore we shall assume, that n ≥ 2.




