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Theorem (Brignall, Huczynska, Vatter 2007)

Given a class of permutations C with only finitely many simple permutations and some “nice”
property P, the generating function for the set of permutations in C satisfying P is algebraic.



Theorem (Brignall, Huczynska, Vatter 2007)

Given a class of permutations C with only finitely many simple permutations and some “nice”
property P, the generating function for the set of permutations in C satisfying P is algebraic.

Definition

A permutation 7 is simple if it has no non-trivial intervals; i.e. |a,b|] C [1,n] such that
{m(2) : a < i < b} is contiguous.
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Michaela Polley

We still don't have anything, I'll pose it as an open problem
for our working group.

Robert Dougherty-Bliss, Alejandro Galvan, David Shuster

We want to think about this too! Let's work together and
see what we can come up with.
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A new bivariate generating function

Definition
Given a set of permutations C, the diagonal generating function for C is given by
C(z,q) = ) _a(n, k)a"q"

where a(n, k) is the number of permutations in C of length n that have at least one point on
diagonal k.
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A new bivariate generating function

Example
Let C = U S
neN
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Detour: Separable Permutations

Theorem (Bose-Buss-Lubiw 1993)

The separable permutations (i.e. those that avoid 2413 and 3142) are precisely those that can be
recursively decomposed as sums and skew-sums of smaller permutations.
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Sum decomposable permutations

P
j L’ “0, ,‘/
| | ‘,o. | |
) Y “ k
x'q’ 2!
J = 14 |
Hadamard

Product \'

T(x,q) = <:13q0+ T@(:E,q)>T(:1:) + <:1: + T° (x))T(x,q)—(a:qur T@(:E,q)>@T(x,q)
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T(z,q)

he grand finale!
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he grand finale!
I(x,q) = xqg"+ T%(x,q)+ T(z,q)

TS(z,q) = <;Uq0+ To(g, q)> T (z)+ (a:q +T® (a:q)) T(z,q)
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he grand finale!
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he grand finale!
I(x,q) = zq¢"+ T%(x,q) + T"(x,q)

T (z,q) = <:Uq0+ T9(z, q))T (§> + <qu + T (xq)) T(x,q)
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X Recurrence Conjecture

X Closed Form  This sequence is not D-finite.
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