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1. Matchings & Rook Placements: A Fundamental Bijection 4. Patterns of Length 3: A Short Overview 7. Enumeration of P,,(231)
Denote by M,, the set of perfect matchings on [2n]. Now consider the bijection « to full rook Equivalence Classes: Set Partitions from Matchings:
placements on Ferrers boards: S3 breaks up into 3 shape-Wilf-equivalence classes (see [1, 6, 3, 8]):
1 2 3 231 ~ 312 123 ~ 321 ~ 213 132
X | 5
x - Further, Stankova showed |R (231)| < |Rp(123)] < |Rp(132)].
X
K X _
m = > > Known Enumerative Results: , | | )
N _ 4
1234567 89101112 X [Mn(213)] = Dy ZIPn(T)\Z'”:l_ A(—, ; 2>,
M » where D2 = pairs of noncrossing Dyck paths. The previous proofs of this fact are long and n>0 @ \* (1=2)
F d complicated! See [1, 5, 7, 6]. where

A(v,z)zz Z el(M) m.

where the NE border of the Ferrers board F' is determined by (reading from left to right):

5. A Simple Bijection between 1/,,(213) and D2 n>0 MeM,(r)
/ : , Horizontal \ : , Vgrtical
St t : : : vy i ' ' i, aj -
(opener) °P (closer) °P Theorem 1 (J. Bloom, S. Elizalde). There exists an explicit (and painfully simple!) bijection Theorem 4 (Bloom, Elizalde). The generating function » - [Pn(231)|2" for 231-avoiding part
: ? tions is a root of the cubic polynomial
An opener is matched to a closer iff an x is placed in the corresponding row and column. Rn(213) = Dy (2 — 1)(522 9 1)233 n (_925 5dt 8558 15042 — 14 4 3)32

+ (—=92% + 6027 — 642° + 132 — 3)B + (=927 + 232% — 4z + 1).
The asymptotic behavior of its coefficients is given by
P, (231)] ~ o2/ 2 p,

2. Pattern Avoidance Rook Placements

Let R (o) be all rook placements on F' that avoid o.

v

X where § ~ 0.061518 and
X P = 30+ 6\/§)1/3 ~ 6.97685
e RED path represents given Ferrers board 2+2(9+ 6v/3)1/3 — (9+61/3)%/3
v . e BLUE path represents smallest Ferrers board Observe:
Avoids 321 Contains 312 e Generating function for 231-avoiding partitions is algebraic

6. Enumeration of M;,(231) e Generating function for 123-avoiding partitions is D-Finite [4]

Definition: If |[Rp(0)| = |Rp(7)| for all Ferrers boards F', then ¢ and 7 are shape-Wilf-equivalent

and we write o ~ 7. Theorem 2 (J. Bloom, D. Saracino). There exists an explicit bijection 8. Simultaneous Avoidance
IT RF(Q?)I) — ,CF,
3. Pattern Avoidance in Matchings and Partitions . . , . —
g where L is a set of “special” labelings of the border of F. Class Matchings Set partitions
. . . 4 2 —3z+4+ 22— 21— 62+ 22
Matchings: The set of matchings that avoid o is o O 1 11 {123,213} PP s 030 137
, —1 2 {123,231} & {123,312} | Solution of a cubic Solution of a cubic
.: 1
MF(U) " (RF(O» 7 . » 2 - {123,321} 1 — 5z + 222 1 — 102 4 322% — 372 + 122*
and M (o) = U M (o), where the union is over all Ferrers boards with » rows and columns. . I » i | 1 —62+52%  |(1—2)(1 —10z+ 3122 — 3027 + 2%)
FeF 5 {213,321} Functional equation Unknown
" X 1 {123,132} & {132,321} Unknown Unknown
The patterns of length 3 are... X ;
SRR T N SEARE SEARD SEaRD The label = length of the longest increasing sequence southwest of each vertex. 9. Open Questions
321 123 132 231 312 213
Observe: Defining Properties of L: e Find a generating function for 132-avoiding matchings and set partitions.
k — noncrossing «— avoiding k. . .21 k — nonnesting «— avoiding 12. .. k e Monotone Property e Zero Condition e Diagonal Property
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