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Project background and description
For a general background to “pattern avoiding” permutation classes, see Vatter’s recent survey [4].

In the study of permutation classes, a famous result due to Marcus and Tardos asserts that
lim supn→∞ n

√
cn is bounded by a constant, where cn denotes the number of permutations of

length n in a given class. The smallest upper bound is the upper growth rate, and it remains an
open problem in general whether n

√
cn has a true limit (the growth rate of the class). In two

important papers, Vatter [2] and [3] classify all possible growth rates of permutation classes below
ξ ≈ 2.30522. Central to the study, and causing considerable trouble, is the appearance of infinite
antichains inside some permutation classes at and above growth rate κ ≈ 2.20557.

This PhD proposal aims to study the well-quasi-ordered permutation classes (i.e. those that do
not contain infinite antichains) in the range below growth rate 4. Two key questions arise:

• What infinite antichains do we encounter below growth rate 4, and at what growth rates?

• Below growth rate 4, what are the possible growth rates of well-quasi-ordered permutation
classes?

Typical elements of the three conjectured ‘smallest’ antichains (i.e. those occurring in the classes
with smallest growth rates) are shown in Figure 1. The leftmost of these antichains is known to be
the smallest, first appearing in classes with growth rate κ.

Figure 1: Typical elements from the three ‘smallest’ infinite permutation antichains.
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