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Summary

An important part of scientific research is to identify the most important and promising
questions to work on and to obtain an overview of prior research on these topics. The
purpose of the announced project is to facilitate this work by creating a “Problem Zoo”
for problems from (mainly but not restricted to) combinatorial optimisation. Basically, a
problem zoo is a collection of problems and results. The idea is to have a public web
service, where one can visualize the connection between these problems, and see all details
of the problems and the corresponding results.

All the information should be stored in an appropriate database, that should be edited
by the administrators of the webpage. The long-term goal is to have a solution where every
user (with or without logging in) can contribute to the Problem Zoo by submitting new
problems, connections or edits/corrections/updates to existing ones. The main concept is
illustrated below.

Figure 1: A sketch of the “Problem Zoo”, illustrated by two example problems.

We are looking for enthusiastic students with proficiency in at least one of the following
fields.

• algorithmic theory, complexity theory, combinatorial optimisation

• web server hosting, databases, visualisation



Tasks

The project can be divided into two main parts. The implementation part will include
setting the web server with all the functionalities: visualization, database maintenance,
user submissions, etc. An effective work requires to obtain knowledge about the different
types of algorithmic results, efficiency measures, and citation practices.

The second part is more theoretical and will entail surveying a group of problems in
combinatorial optimization (e.g., all knapsack problem variants). The student from the lat-
ter part will gain a deep understanding of the topic, which may lead to an own contribution
to the field.

Ideally, there is a collaboration between the two parts, and the student (or possibly
students) researching a group of combinatorial problems will provide the initial set of
entries in the Problem Zoo. However, the two parts can be viewed as self-contained, i.e.,
the work can be carried out independently without relying on other parts of the project.
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