
Exercise 3

(1) Room constraint.
Consider the first problem described in the paper by De Werra. There are m classes and
n teachers. For each class i (i = 1, . . . ,m) and teacher j (j = 1, . . . , n), the number rij

of lessons to be scheduled is given. If each class and each teacher is available at all times
and if the number of classrooms is not restrictive, then there exists a solution in which
all lessons are scheduled in the hours 1, . . . , p, where p is the maximum number of lessons
that a class or teacher has to follow or give (obviously, a teacher/class can have only one
scheduled per hour).

Now suppose that the number of classrooms is equal to h. Check if the original lower
bound can be strengthened. Develop a polynomial time algorithm to find a feasible time
table that requires a minimum number of hours.

Hint. Adjust the algorithm that solves the first problem by De Werra by adding a number
of dummies (classes/teachers/lessons) such that the number of real lessons included in any
of the matchings is no more than h.

(2) Tournament planning
Six given groups of 12 players each

• Play a tournament in 11 weeks; one match per week

• Each players plays one match against each opponent in the group (and against none
of the other players)

• A match lasts one hour; each player can play only one match per week.

• You need one court per match; the number of available courts per hour is known
for each hour in each week.

• The availability of the players is known for each hour in each week.

Goal: play as many matches as possible.

Design an algorithm that finds a good (not necessarily optimal) solution for this problem.
It does not have to run in polynomial time. Try to utilize the structure of the problem
as much as possible.

Hint. Use the bracelet-method to generate a roster.
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