Test of Discrete Event Systems - 07.01.2021

Additional exercises

Exercise 1

The students of an English School are organized into four classes, labeled 1 (starting class), 2, 3, and 4. At
the end of a week, a student may get promoted from one class to the next, or decide to leave the school. A
student in class 1 gets promoted to class 2 with probability 0.3, leaves the school with probability 0.1, or
continues in the same class at the beginning of the next week. A student in class 2 gets promoted to class 3
with probability 0.2, leaves the school with probability 0.15, or continues in the same class at the beginning
of the next week. A student in class 3 gets promoted to class 4 with probability 0.05, leaves the school with
probability 0.2, or continues in the same class at the beginning of the next week. Finally, a student in class 4
for the first time either leaves the school successfully with probability 0.6 or continues an additional week
in the same class. At the end of the second week, the student always leaves the school: the probability of
success at the end of the second week is 0.8.

1. Model the dynamics of the student career in the school using a discrete-time homogeneous Markov
chain.

2. Compute the probability that a new student in class 1 reaches class 4 in at most eight weeks.
3. Compute the probability that a student completes successfully the school.

4. Compute the average number of weeks spent by a generic student in the school.
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4, We modify the model of point 4 by merging states 6 and 7
o state 6, and addivg o determimstic Eversi tion

from stote 6 to state 4.

The mod fied Morkov chain is irfeducible finite and aPeru'odn‘c.
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