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Project background and description
The study of permutation patterns looks at permutations not as objects from group theory, but as
combinatorial objects (more like graph theory). Writing permutations in one-line notation (rather than, e.g.,
cycle notation), a permutation π is said to be contained in another σ if there is a subsequence of σ which
has the same relative ordering as π. For example, π = 132 is contained in σ = 24153 because the three
entries σ(1)σ(4)σ(5) = 253 are in the same order (i.e. form the same ‘pattern’) as π = 132.
This notion of containment forms a partial order on the set of all permutations. One can then define
classes of permutations which avoid a specific permutation or set of permutations, for example the
notation Av(132) refers to the set (or class) of all permutations which do not contain 132. A typical
question here is to count how many permutations there are of each length n: for Av(132) it turns out that
this sequence is counted by the Catalan numbers.
In recent years, a rich structure theory has been emerging, and among other applications this can be used
to count the permutations in a class. One particularly potent tool has been the notion of grid classes –
see, for example, [1] – this has been used to great effect to count the permutations in many more classes,
for example several of those listed in [2].
The notion of generalized grid classes is less developed, and to-date has not been used much to solve
specific counting problems. The starting point of this project is to use generalized grid classes to count the
permutations in several more classes (some of those listed in [3] but not yet counted have an appropriate
form), and in so doing develop techniques and tools which other researchers can use. The precise
programme of research will depend on the initial progress and interests of the successful applicant.
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