
Endterm Exam - Discrete Event Systems - 16.01.2014

Exercise 1

An express courier serves six towns, numbered from 1 to 6. Every day the courier visits only one

town. If at day t he visits town i, at day t+ 1 he visits town j with probability pi,j given by the

transition probability matrix

P = [pi,j ] =





















1/3 1/2 0 1/6 0 0

1/8 0 1/4 1/4 3/8 0

1/6 0 1/3 1/4 0 1/4

0 1/15 1/5 1/5 1/5 1/3

0 3/8 0 1/8 0 1/2

0 0 0 1/6 2/3 1/6





















1. Assuming that the courier is initially in town 1, compute the probability that at day 5 he is

in town 4.

2. Compute the probability that the courier remains in town 4 for at least three days.

3. Compute the probability that the courier reaches town 6 from town 1 without visiting town 3.

4. Compute the average number of days to reach town 6 from town 1.

Exercise 2

Consider the production system in the figure, composed by two machinesM1 andM2, and a unitary

buffer B. Machine M1 produces one semi-finished product from one part of type a. Machine M2

produces one finished product by assembling one semi-finished product and one part of type b.

Parts of type a and type b arrive as generated by Poisson processes with rates λa = 0.2 and

λb = 0.8 parts/minute, respectively. Parts of type a arriving when M1 is busy, are rejected. When

M1 terminates the production of a semi-finished product, the semi-finished product is stored in

the buffer B, provided that the latter is empty. Otherwise, it is kept in M1 (blocking state) until

B becomes empty. Parts of type b are accepted only if there is a semi-finished product in B and

M2 is idle. When a part of type b is accepted, M2 starts assembling the semi-finished product

from B and the part of type b. Tasks in M1 and M2 have random durations following exponential

distributions with expected value 90 and 120 seconds, respectively.
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1. Provide an appropriate model of the system.

2. Assuming that the production system is initially empty, compute the probability that a part

of type a arriving after exactly 10 minutes is not accepted. Justify the answer.

3. Verify the condition λeff = µeff for the system at steady-state.

4. Compute the average time between the termination of the production of a semi-finished

product and the start of its assembling with a part of type b.

5. Compute the utilization of both machines at steady state.










