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Parking functions

Consider the following problem: n cars want to park, one at a time, on a one-way street with n available
parking spots numbered 1,...,n. Each car has a preference, i.e., a favourite spot, that it checks first. If that
spot is not occupied by any of the earlier cars, then the car parks there. Otherwise, the car proceeds forward
(to spots with larger numbers), parking in the first available spot that it finds. If there are no such spots, the
car is not able to park.
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Figure 1: An example where all parks successfully park.

Lists of preferences such that all cars are able to park are called parking functions, and have been extensively
studied in their standard form. However, there are many variations of this simple setup that we aim to consider
in this project. The entertaining paper [CCHJR20] contains a few of these variations (cars that go backwards,
bigger cars, obstructed spots etc.), but many more are possible, sometimes also involving other ingredients
such as graphs or probability.

Depending on the considered variation, we ask the following: How many sequences of length n are there such
that all cars are able to park? Can we characterize such sequences? Can we list them efficiently? Does the
order of the cars matter? Does the chosen variation share some properties with some other combinatorial
objects? No prior knowledge is required for conducting this project, though some general knowledge of
combinatorics will be useful.

Contact: Francesco Verciani, vercianiO@mathematik.uni-kassel.de
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