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Some Waiting Lines and the Waiting Times
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Abstract

A single server with exponential servicing time distribution (density f(¢)=pge **) and the
incoming traffic to be Poisson, that is, the inter-arrival times are independent with density
Ae-*t, A< are given. |

Arriving customers join a “Waiting line” and are served in order of arrival without
interruption.

The probability of n customers in the waiting line equals qp” with p=21/x.

Assuming this steady state we see that the total time 7 spent by a customer at the
server is a random variable with density w(#)=(x—2)e -0t and expectation E(T)=
1/(p—2).

A bus is supposed to appear every hour on the hour, but is subject to delays.

Denote by T, the waiting time of a person arriving at epoch ¥<{1. Here the epoch x of
arrival is a free parameter. For example, for person arriving “at random” the epoch of

arrival is a random variable distributed uniformly in .7, The expected waiting - time in

1

the case equals —2—+02 where ¢? is the variance of the delay.
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