Test of Discrete Event Systems - 05.12.2019

Exercise 1

A low-cost hotel has a small room for fitness activities. Guests willing to have physical activity, have
to book in before 10AM. Their number is a random variable uniformly distributed over {0, 1,2, 3}.
The room opens at 5PM and can be used by one guest at a time. If a guest arrives and finds the

room busy, he/she returns later.
1. Model the system through a state automaton (£, X, T, f,pog).

Assume that the first time when a guest shows up at the fitness room is uniformly distributed
between 5PM and 8PM. The duration of the physical activity is uniformly distributed between 20

and 40 minutes. If a guest arrives and finds the room busy, he/she returns after 45 minutes.
2. Define the stochastic clock structure F' of the corresponding stochastic timed automaton.

3. Assume that the number of guests who booked in for the fitness room is 2. Compute the

probability that both of them can use the room the first time they arrive.

4. Assume that the number of guests who booked in for the fitness room is 2. Compute the
cumulative distribution function of the state holding time when the room is busy and one

guest has still to show up for the first time.

5. Assume that the number of guests who booked in for the fitness room is 2. Compute the
probability that both of them terminate the use of the room before dinner, which is served

at 7:30PM.

Assume that the time after 5PM when a guest shows up at the fitness room for the first time,
is exponentially distributed with expected value 1 h. The duration of the physical activity is
exponentially distributed with expected value 30 min. If a guest arrives and finds the room busy,

he/she returns after a time following an exponential distribution with expected value 45 minutes.

6. Repeat questions from 2 to 5 in this case.
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NoTice THAT ; COMPARED TO THE FIRST STOCHASTIC CLOCK. STRUCTURE y
IN THE SECOND case (FoissoN clocik STRUCTURE)

WE CAN EXPLOIT FORMULAS AND THEREFORE

CoMPUTATIONS ARE EASIER.



