
R9 – M/G/1 queues

Liping Wang

November 23, 2012

In this recitation, we consider M/G/1 queues where the service time could
be any kinds of distribution. If we know the average and the variance (or
the secondary moment) of the service time, we can get average performance
measures of this queuing system such as average waiting time, average number of
customers in the system, etc, by using the mean value formulas. However, if we
know the Laplace transform of the service time, we can get the Laplace transform
of the waiting time and also the Z-transform of the number of customers in the
system by using the transform formulas, and then we can get the moments and
the distribution functions of these variables based on their transforms. The
lecture introduced how we derive these formulas. In this recitation, I will first
summarize some preliminary knowledges needed (my note is attached), and then
start to solve the following problems to show how can we use these formulas to
get different performance measures for M/G/1 queues.

1 Exercise 10.1

Please check the solution in the solution manual. This exercise shows an ex-
ample on how to use the mean value and also the transform formulas. It also
implies that the transforms can give us more information including the average
performance, but to derive the transforms is more complicate.

2 Exercise 10.2

Please check the solution in the solution manual. This exercise suggests that
the results for M/G/1 queues also hold for M/Er/1 and M/Hr/1 queues.

3 Exercise 10.4

Please check the solution in the solution manual. The figure at the end of this
document will help you to understand the system.
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