
Planning of rolling stock

Introduction

The NS (Dutch railways) carries passengers by train. Obviously, these passengers deserve com-
fort, but not at all cost: the number of standing passengers should not be too large, whereas the
amount of rolling stock used must remain sensible. Therefore, the problem is to find out how
much and what kind of rolling stock should be used, given the expected number of passengers.

Description of the problem

We do not consider the full network, but the part Den Helder - Nijmegen (Utrecht CS is part
of this route). You must find the ‘optimal’ composition of each train on each part of the route
for a standard week-day. You may assume that

• The daily schedule is known.

• There are two kinds of rolling stock available: IC3 (three carriages) and IC4 (four car-
riages).

• The expected number of passengers is known for a Tuesday.

Some of the constraints are:

• There must be a carriage that travels the whole journey.

• Additional carriages should preferrably be coupled at the front; carriages that are decou-
pled should be on the back of the train.

Assignment

It is your task to model this problem, that is, to find out the constraints, make the assumptions
that are necessary to make the problem manageable, etc. This is an individual assignment. You
can ask me clear and simple questions by mail at slam@cs.uu.nl, which do not exceed the level
of ‘yes/no’ too much. You will have one opportunity to meet the NS-manager (that is me) in
person to ask questions and to discuss your model; there is a time-limit of 15 minutes. The head-
to-head discussion with the manager can be done together with at most one of your colleagues.
The questions and the model can be in Dutch (but English is also possible). The final model
should be understandable for somebody who is not an expert in mathematics, optimization and
algorithm design, that is, the document must be non-technical, and it should contain (almost)
no formulas.

1


