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1. Introduction. A birth and death process is a stationary Markoff
process whose state space is the non-negative integers and whose transi-
tion probability matrix

(1.1) PtJ(t) = Pτ{x(t)=j\x(O)=i}

satisfies the conditions (as £-»0)

ntt+o(t) if i = i + l ,

(1.2) pίj(t)= μίt+o(t) if j=i-l ,

ll-(Λi+Λ)ί+o(ί) if j=i,

where ^ > 0 for i^O, μt>0 for i ^ l , and μύ^0. The process is called
a queueing process if μQ — 0 and l~λ for all i. The state of the system
is then interpreted as the length of a queue for which the inter-arrival
times have a negative exponential distribution with parameter λ, and
for which the service times have a negative exponential distribution
whose parameter μn depends on the length of the line. The classical
case of a single server queue corresponds to μn—μ, n^l, and has been
discussed by Reuter and Lederman [9] and Bailey [1].

The so-called telephone trunking problem (Feller [3]) arises from
a queueing process with infinitely many servers, each of whose service
time distribution has the same parameter μ, so that μn — nμ, n^l. Be-
sides these two special cases, we discuss a queue with n servers, each
of whose service time has a negative exponential distribution with the
same parameter μ, so that μk — kμ for l<^k^n, μk — nμ for k^n. Our
methods can also be used to study queueing processes with several
servers whose service times have negative exponential distributions not
all with the same parameter.

A sample of the type of problems treated is as follows :
(1) to obtain a usable formula for the transition probability PiΛ{t) \
(2) to compute the distribution of the length of a busy period
(3) to compute the distribution of the number of customers served

during a busy period
(4) to compute the distribution of the maximum length of the

queue during a busy period and similar questions.
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