
INF-MAT 5360: Obligatory project 1

To be handed in by September 24

This obligatory project is focused on modeling using the modeling lan-
guage OPL. More information about running OPL Studio at the Dept. of
Informatics can be found on the course web pages.

1 Seafood processing

[From Adam B. Levy: The Basics of Practical Optimization]
A seafood processing plant needs to process 11 loads of lobster from dif-

ferent providers and the edible content of each load degrades over time. The
hourly loss of edible content and remaining life span (time after which there
is no edible content) of each load is given in Table 1.1. There are three par-
allel production lines at the plant which can each process any of the loads
in two hours, and the processing of any load must be completed within that
loads remaining life span. After processing, the edible content of the lobster
no longer degrades.

Exercises

1. Write and solve an optimization model in OPL to determine the pro-
duction schedule that maximizes the amount of processed edible lobster.

Load 1 2 3 4 5 6 7 8 9 10 11
Loss (lb/hr) 43 26 37 28 13 54 62 49 19 28 30

Life span (hr) 8 8 2 8 4 8 8 8 8 8 8

Table 1: Data for lobster processing
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2 Round-robin tournaments

According to Wikipedia a round-robin tournament ”is a type of group tour-
nament in which each participant plays every other participant an equal
number of times.” If each participant play other participants once it is a sin-
gle round-robin tournament, and if they meet twice it is a double round-robin
tournament. The last type is the most commonly used for sports leagues in
Europe, including most soccer leagues.

In this project we will examine the problem of creating a schedule for a
single round-robin tournament using mathematical programming. Let n be
the number of participants (teams) in the tournament. We assume through-
out the project that n is an even number. A single round-robin tournament
consists of n − 1 rounds with n/2 matches in each round. The following is
an example with n = 4:

Round 1 Round 2 Round 3
1− 2 1− 3 1− 4
3− 4 2− 4 2− 3

Such a schedule can be found using integer programming. Let xi,j,r be binary
decision variables with

xi,j,r =

{
1, if team i and team j meets in round r,

0, otherwise.

Note that in any feasible solution we require that xi,j,r = xj,i,r. To ensure a
feasible schedule the following constraints have to be satisfied

1. Each team must meet all other teams once

2. Each team must play once in each round

Exercises

1. Formulate the constraints above in mathematical form using the xi,j,r

variables.

2. Create an OPL model to solve the scheduling problem for an arbitrary
n. Since we are interested only in a feasible solution, any objective function
can be used. In such situation we typically use
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maximize 0;

Solve the problem for n = 4, 8, 12.

In most leagues each team has its own home arena. To ensure a fair
competition, each team should play a balanced number of home and away
games. That is, the difference in the number of home and away games for
each team should be one.

Exercises

3. Give a new interpretation of the xi,j,r variables that take home and
away games into account, and give a mathematical model to find a balanced
schedule.

4. Create an OPL model based on the above model and solve it for
n = 4, 8, 12.

Please send the answers to the exercises and a running version of your
commented OPL files to Truls.Flatberg@sintef.no.

Good luck!
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