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Dyck paths A new poset structure on the set of Shi tableaux Patern avoidance

Notation: Tk = UK DKL, Ty = (UD)*1, T = UkDUD*

e Dyck path of semilength n: a path on the plane from (0, 0) to (2n, 0) o T' <X T if T'is obtained from T after sequence of deletions d;, cgl.
consisting of up-steps (1,1) and down-steps (1, —1) that never go below the Theorem
-axis
X-axi /\/\N\ © T € 7T, avoids T:k. iff its has at most k

@ T avoids Té‘Q iff its height is at most 2

semilength 5

@ T avoids T iff it has no valley at height > k

®
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e There are many ways to define poset structures on Dyck paths

AN AN AN

semilength 5 semilength 5 semilength 5

ubuvubDuUDUDD UDUUDUDUDD UDUUDUDUDD

/

The first few levels of the poset
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Shi Tableaux

Shi t for the root system A, = S, £ . . .
¢ 2N ArTangEment Tor Hhe Toot SYStem - o | 1 Shi tableaux of type A Sequence OEIS|...] Pairs of permutations
H={x—x=0,1:1<i<j<n+1}inR"
e regions: connected components of R\ Av,( ng)‘, Av,( T:.)‘ pak A000079 |Av,.1(132,123)]

e dominant regions: regionsin (| {x:x —x; > 0}
1<i<j<n

AV(Te )|, [AVa( Tao)l, |Ava(Tes)| (5) +n+ 1 A000124 |Av,,1(132,321)]

\Avn(Té‘@)\, \Av,,(T:k.)\, \Avn(Té‘Q)\ "H(n+1,k)| A080934 |Av,.1(132,12... k)|

Open problems

@ Find an explanation for (or quantify) the above phenomenon linking pattern
avoidance in Shi tableaux to permutations avoiding a pair of patterns.
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o . \Z% \. 0 < x —x; <1 if the cell (i) has ® W‘ { L{!/ mm) @ The actions C[lr,]c[l halve a strong resemblénceldto the deletion and cont:a_ctlc;n_ )
. ° /
\ 1 < x; — X; otherwise &% 4 4 6, 74 operations on hyperplane arrangements. Lould our poset structure explained in this
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setting?
@ Study the poset of Shi tableaux, its Mobius function and topology
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Theorem: If T is not strongly irreducible we can compute
lower covers(T)|/|lower covers(T)| w.r.t. the upper/lower covers of it
irreducible components.

row 3
row 2

row 1



https://lipn.fr/~cb/LPC/2021/
http://oeis.org/A000079
http://oeis.org/A000124
http://oeis.org/A080934

