Test of Discrete Event Systems - 18.01.2017

NOTE: Other exercises with solutions are available online at the URL http://www3.diism.
unisi.it/~paoletti/teaching/sed/1617/#tth_sEc5.2

Exercise 1

Consider the discrete-time homogeneous Markov chain whose state transition diagram is represented

in the figure, and with transition probabilities po1 = 1/3, p12 = 1/8, p13 = 1/4 and py3 = 4/5.

1. Compute the average recurrence time for each recurrent state.
2. Compute the stationary probabilities of all states, assuming the probability vector of the

initial state 7(0) =[10000 |.

Exercise 2

A simplified telephone call process in discrete time over a single telephone line works as follows.
e At most one telephone call can go through the line in a single time slot.

e The probability of an incoming call during a time slot is «. Assume that an incoming call
may arrive only at the end of a time slot. If the line is busy, the call is lost; otherwise, the

call is processed.
e The probability that a call in process terminates in any one time slot is 3.
Assume that « =1/3 and = 1/2.
1. Model the telephone call process through a discrete-time homogeneous Markov chain.
2. Compute the utilization of the telephone line at steady state.

3. Assume that the telephone line is idle. Compute the probability that the telephone line is
busy at least 30% of the time over the next 10 time slots.
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