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Theorem (Knuth, 1973)
A permutation is stack-sortable if and only if it avoids the
classical pattern 231
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West-2-stack-sortable

Theorem (West, 1993)
A permutation is sortable with two passes through a stack if
and only if it avoids the following two mesh patterns

,

or using Knuth’s result

S−1 (Av(231)) = Av
(

,

)
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An algorithm to find preimages

In 2012 Claesson and Úlfarsson introduced an algorithm,
preimS, to find preimages of avoidance classes under the
stack-sort operator
Given a classical pattern p (the target), the algorithm finds
a set M of marked mesh patterns such that

S−1(Av(p)) = Av(M)

The algorithm proceeds in two steps
1 Generate possible classical pattern candidates
2 Add appropriate shadings and markings to each

candidate, if possible
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Inversion in target and candidate

Inversion must be maintained
There must be an element element in the candidate that
pops the first element in the inversion off the stack before
the second one appears

Target Candidate
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Marked mesh patterns

Marked mesh patterns (Úlfarsson, 2011) allow finer control of
the number of elements in a region.

The pattern 1 occurs in the permutation 526413

This is an occurrence This is not an occurrence
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Theorem (↙ & Úlfarsson, 2012)
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This theorem gives a linear time algorithm to check if 4312 (or
any of its symmetries) occurs in a permutation.
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Algorithm

Things get a little complicated
Non-inversions can become inversions
We need 17 meta patterns to describe the algorithm

Corollary

The pancake-sortable permutations are Av(132,312,3241).
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