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Motivation
CountingA

is hard

Avo 1324 AV 1324 Ava 132411 Avs 132411
1 1 2 6

We want a formula a generating function fast algorithm to

find these numbers






















































































But what if we change the question a bit

Avo 1324 AV 1324 Ave 132411 Avs 13241

Forget about length use number of inversions instead
We now get the sequence

D D D D

Much easier

why

234156789 25






















































































There is a lemma in Claesson Jelinek Steingrimsson 2012

that States For a permutation I E Sn

inv it t comp In

The special case of sumindecomposabpermutations is

L






















































































There is a lemma in Claesson Jelinek Steingrimsson 2012

that States For a permutation I E Sn

inv it t comp In

The special case of sumindecomposab permutations is

inv G tin
and implies that the set IT it in and inv it k
is finite

Note also that if we learn something about the indecomposable
permutations in Ar 1324 then that would tell us something
about all permutations in Av 1324






















































































So did we discover something about

Iu 1324 TE Ar 1324 it indecomp and inv a L






















































































So did we discover something about

Iu 1324 TE Ar 1324 it indecomp and inv a L

No

We did however find the counting sequences for easier cases

and hope that this might inspire others to solve In 1324
or do similar work for another statistic than inv






















































































In 1a 1 if k is a triangular number
otherwise 0

First note that I 12 Av 12 and each In 12 has at

most one element of the form l l l 321

l

l I

1 2

3
2

I






















































































In 1a 1 if k is a triangular number
otherwise 0

First note that I 12 Av 12 and each In 12 has at

most one element of the form l l l 321 But such a

permutation has exactly jet inversions

l
t.LI

inversions






















































































You have to be careful with symmetries here

e life
hapotsable

In 121 In 12 2
because In 21 is empty for all k 0 because I 217 113
The symmetries you can use are the reflections in the diagonals
of the permutation diagram

inverse and
reverse complement

We now turn our attention to In p with PE S3 and
after taking symmetries into account we need to look at

In 123 In 132 In 231 In 321






















































































In 123 Recurrence relation

In 132 Number of partitions of k

In 231 Number of fountains of h coins

In 321 Number of parallelogram polyominoes
with k cells

Note 1 No Wilf equivalences like for Avn 123 and

Arf 132

Note 2 In 123 and In 321 are the hard cases






















































































T 546213
433100

Proof of In 132 number of partitions off
Given I EIu 132 we create the inversiontable
which will have at least one zero at the end






















































































4 546213
433100ms 4 3 3 7 11

Proof of In 132 number of partitions off
Given I EIn 132 we create the inversiontable
ne n g g g g g g e

Remove all the zeros You now have a partition
of k because it avoids 132 if and only if its
inversion table is weakly decreasing CJ S 2012

This is a bijection






















































































In 231 and In 321 are also done with bijections

Let's look at In 123 but first recall
a nice way to enumerate Avn 123

Is 9 8,8

y sissies
Av 123 E W

W






















































































In 231 and In 321 are also done with bijections

Let's look at In 123 but first recall
a nice way to enumerate Avn 123

3 8.8
I 414 11

si
Av 123 E W

W

FGs I x Fad FG N c FG

solve to get the Catalan generating function
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no
s

I

The bluepermutation has Thenew one
size n size ntl

7ermins 8 ermins
k inversions






















































































no

I

The bluepermutation has Thenew one
size n size ntl
7 ermins 8 ermins
k inversions






















































































The bluepermutation has Thenew one
size n

k inversions

size n te
7 ermins 8 ermins

k 7 inversions

This allows us to write down a recurrence relation with 3 parameters






















































































What is next

1 We have done In B for B E53
2 Anders Claesson and Ath Franklinhave
done several cases beyond that

3 We have done some preliminary work on other

statistics and can share data

I
have to be careful

not to get
infinities We added comp l

for the inv statistic

For other statistics you
mightwant

to add different restrictions








What is next

4 We have no clue about Iu 1324

5 What does Iu 1324 really tell us about AV 1324

We can actually derive bounds

In 1324 E É Arif 324
Av 1324 e II Ia 1321



Can use this to prove that Avn 132

is banded by 6.13



Fin


