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A partition A - n is a weakly decreasing sequence of nonnegative
integers A1 > Ao > - summing to n.
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A Young tableau T is a filling of a Ferrers diagram by positive
integers. T is standard if it is filled by {1,2,...,n} and increasing
in rows and columns. Define f* as the number of standard
tableaux of shape A.
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Proof 1:

The Robinson-Schensted bijection:

pairs of standard tableaux of same shape <— symmetric group &,
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Proof 2:

S =3 d? =16 =&, =

A
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A skew partition A/ is a pair of partitions where the diagram of
is contained in the diagram of A
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A skew tableau T is a filling of a skew diagram by positive integers.
T is standard if it is filled by {1,2,..., |\ — |x|} and increasing in
rows and columns. Define f*/# as the number of standard skew
tableaux of shape \/pu.
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n—k+1

k—2i+1

k—2i+1

t+1

[12/56]



Aclassical story Qur story y-gritty Proof ideas
0000000 00000@000000000 000000000000000000 000000000000000

Proof 1 (LNR '21): Combinatorial argument with recursion.
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Proof 1 (LNR '21): Combinatorial argument with recursion.
Proof 2 (KNPV '23): dim(skew Specht module from M).
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» Example: Us,12

Mp= HEEEEER
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» Example: Vamos matroid
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ICH| =5
FMB _ 5FN/H — 48 15 = 33

| Pv(t) = 1+ 33t]
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» Example: Projective plane over [F3

A=

r2vz

Chl =1

= 65 £0
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» Example: Projective plane over [F3

A=

N/p = |

SH| =13

M _13FN/H — 65 —13%5=0

PM(t) =1
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Proof: Our proof of LNR's theorem implies this more general result
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» What do | owe you?

Matroids
Circuits and stressed hyperplanes
(Sparse) paving
Kazhdan—Lusztig polynomials

How S*# arises
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Alternatively...
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Bases «— maximal independent sets

Circuits +— minimal dependent sets
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The combinatorial model for: vectors — groundset elements
subspaces — flats
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The combinatorial model for: vectors — groundset elements
subspaces — flats

abcd

a b d c
Flats form a ranked lattice L. Define r(M) = r(L) = k.

Rank-(k — 1) flats are hyperplanes. A circuit hyperplane is both.

[27/56]



The nitty-gritty
000000@00000000000

M is a paving matroid if all circuits are at least size k = r(M)

A paving matroid is sparse if the set CH of circuit hyperplanes
satisfies (f) =CHUB

A circuit hyperplane is the prototypical example of...
a stressed hyperplane H of a rank-k matroid has every
k-subset a circuit.
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» What do | owe you?

Matroids v/
Circuits and stressed hyperplanes v/
(Sparse) paving v/
Kazhdan—Lusztig polynomials

How S*# arises
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In order to define Py, first define

FeL(M)

where 1 is the Mobius function.
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MF and ab,c,d

b, d a,d a, b, c c d
x d
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» What do | owe you?

Matroids v/
Circuits and stressed hyperplanes v/
(Sparse) paving v/
Kazhdan—Lusztig polynomials v*

How S*# arises
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Let W be a group. An equivariant matroid W ~ M is a matroid
with a W-action “preserving the matroid.”
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Let W be a group. An equivariant matroid W ~ M is a matroid
with a W-action “preserving the matroid.”

eg. gBe Bforallge Wand Be B

gF is another flat of the same rank
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The Orlik=Solomon algebra OS(M) is a certain quotient of the
exterior algebra \* K"
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The Orlik=Solomon algebra OS(M) is a certain quotient of the
exterior algebra A\* K"
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The Orlik=Solomon algebra OS(M) is a certain quotient of the
exterior algebra \* K"

W ~ M induces a W-action on OS(M). Use this to define a
graded virtual representation called the equivariant characteristic
polynomial. The coefficient of t*/ is +OS(M);.
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The Orlik=Solomon algebra OS(M) is a certain quotient of the
exterior algebra \* K"

W ~ M induces a W-action on OS(M). Use this to define a
graded virtual representation called the equivariant characteristic
polynomial. The coefficient of t*/ is +OS(M);.
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Compare:
tMPy (1) = Z P ()X e (1)
FeL(M)
and oy
EPh = Y nall, (Pl o).
[FleL(M)/W
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» |dea of the proof

abcd
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Let W ~ M be an equivariant matroid with stressed hyperplane H.
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Let W ~ M be an equivariant matroid with stressed hyperplane H.

Let W ~ M denote the equivariant matroid found by
simultaneously relaxing all hyperplanes in [H].
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Let W ~ M be an equivariant matroid with stressed hyperplane H.

Let W~ M denote the equivariant matroid found by
simultaneously relaxing all hyperplanes in [H .
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Relax Uf_hl_h D U171 to UbhH b, d

a

V4

[48/56]



’roof ideas

000000000 e00000

» |dea of proof
ab,cd

Sh Shi1 b, d a, d c d
Relax U , & Uni to Uk

/4

PMlGBMQ(t) = PMJ(t)'DM2(t)

a
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» |dea of proof
ab,cd

Sh Shi1 b, d a, d c d
Relax Uy", , & Uy to UTHY.

/4

PMlGBMQ(t) = PM](t)'DM2(t)

kaZ depends only on k, h, so one
example is enough. a
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Combine:

to obtain...
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THANK YOU!
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