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Exercise 5

The Rovio Mobile Company manufactures and markets their famous Angry Birds Plush. Cur-
rently, the company produces two models: life-size and pocket-size. Production is limited by the
amount of labour available in the knitting and coloring departments as well as by the demand for
each model. Each life-size Angry Bird requires 2 minutes of knitting and 2 minutes of coloring,
whereas each pocket-size Angry Bird requires 1 minute of knitting and 3 minutes of coloring. At
any given day, there are 500 minutes of knitting labor available and 800 minutes of coloring labor
available.

In addition, the company estimates that it can sell at most 220 life-size Angry Birds and 180
pocket-size Angry Birds per day. The earnings contribution per bird is $18 for a life-size one and
$19.5 for a small one. The company would like to find an earnings-maximizing production plan for
one day.

• Formulate the above problem as a linear program. [2 points]

• Solve the linear program graphically. Give an optimal solution, the binding constraints at
your solution and the optimal objective function value. [3 points]

Exercise 6

Company FlowTran has three departments X,Y and Z. As it is moving to another city, the
company has bought three buildings in the new city, which are of equal size. The exercise asks you
to assign the three departments to the newly bought buildings. A lot of goods have to be exchanged
between the three sites.

X Y Z
X - 10 5
Y 3 - 12
Z 2 4 -

Figure 1: Material flow between departments

The cost for transporting the goods between the departments depends heavily not only on the
amount, but also on the distance (you have to pay for the product of distance and amount). The
pairwise distances between the buildings are given in the following table:

A B C
A - 3 2
B 3 - 7
C 2 7 -

Figure 2: Pairwise distances between buildings

You want to assign each department building in a way to minimize the total cost.



• Formulate the above problem as a mathematical program. [3 points]

• Solve the problem by using an appropiate solver. [1 point]

Exercise 7

The makespan of a schedule is the time at which all tasks are finished. Given that there are
3 identical machines, find a makespan-optimal schedule for the following tasks (once started, jobs
might no be interrupted or moved to another machine):

Job 1 2 3 4 5 6 7 8 9 10
pj 2 8 3 1 5 3 3 2 4 1

Job 11 12 13 14 1 16 17 18 19 20
pj 3 7 2 2 3 3 4 6 9 3

Figure 3: Job processing times

[2 points]


