Problem Solving and Search in Artificial Intelligence
Final Exam, 20.06.2011

Student:
Matrikel Nr:

%losed book part of the exam) - 10 points
1. Explain which are possibilities for tuning of parameters? Which methods could be used for on-

line parameter tuning? (5p)
2. How does k-tournament selection work? (5p)

\I/l/ (Open book part of the exam) - 50 points
Consider a simple break scheduling problem defined below:
7 employees start their work at 7:00 and finish at 16:00. Each employee must have during the working time
5 breaks (each 15 minutes long), and a lunch break (30 min). The aim is to find a schedule of breaks for
each employee such that the following constraints are fulfilled:

e In each time slot (length of slot: 15 minutes) at least 5 employees must work (not have a break).
e Anemployee can not have a break in the first and the last 30 minutes of his working time.
e The distance between two breaks must be at least 45 minutes.

e The maximal distance between two breaks is 90 minutes.
e  The lunch break must be located between 11:00-14:00.

Figure 1: An example of employee which has 8 breaks (each 15 min) and a lunch break (30 min)

V' Formulate this problem as CSP and: (15 p)
a. Illustrate how you could solve it by using forward checking (only few steps)
b. Draw a part of constraint graph for this problem. Do you think that this graph will have
\7/ small tree width (explain your answer)
’ Find an appropriate solution representation for this problem. (5 p)
¥. Define an evaluation function which could be used by heuristic techniques. (5p)
¥ Define at least two moves which can be used by local search, and one crossover operator. (8 p)
§/ ow could you apply tabu list for this problem. Present few steps of tabu search algorithm. (9 p)
7 Explain shortly how you could apply min-conflicts heuristic for this problem. (6 p)
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