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Laboratory of Telecommunications Technology 24.11.1999
S-38.145 Introduction to Teletraffic Theory, Fall 1999 Aalto/Nyberg

1. Simulate (according to the discrete event simulation principles presented in the lectures)
the evolution of the queue length process Q(t) in an M/M/1-FIFO queue during the
interval [0,7] assuming that the system is empty in the beginning (Q(0) = 0). Let
A=1/2) p=1, and T = 1000. Make n = 100 independent simulation runs. In each
simulation run, calculate the mean queue length X from the equation
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By this way, you get n IID samples X;, Xy, ..., X,, of the mean queue length in this
interval. Calculate and plot the sample average X,,,
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for m = 1,2,...,n. Furthermore, calculate and plot the square root of the sample

variance S,,,
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for m = 2,3,...,n. Finally, calculate and plot the confidence interval for the sample
average X, at confidence level 95% as m = 2,3,...,n.

For calculations two approximations can be made: (i) You can assume that the samples
are from a normal distribution. (ii) You can approximate the Student(m—1) distribution
by the standard normal N(0, 1) distribution for any m (which yields a bit too narrow
confidence intervals for small values of m).

2. Consider still the simulation problem presented above. Now let T' = 10000 and n = 1
so that there is just one long simulation run. Let X (¢) denote the mean queue length
in the interval [0, ],
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Calculate and plot X(¢) for ¢ = 100,200, ...,10000. Compare these values with the
theoretical mean queue length (based on the equilibrium distribution derived in the
lectures).



