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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 \.
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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:

SR =3 d? =16 =64 = nl
A i
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The combinatorial model for a subspace is a flat

{0,1,2,3} {0123}

, 3} {1 2> {13 {02 {03 {1}

\{}/ N

The flats of a matroid form a ranked lattice. The rank of the
matroid is then defined to be the rank of the lattice. A rank-k—1
flat is called a hyperplane. If a hyperplane H € C, then it is called
a circuit hyperplane.
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Let x, y be elements of a poset. Define the Mobius function

1 X=y
— Y x<z<y (X, 2) otherwise
Let M be a rank-k matroid with lattice of flats L(M)

xm(®) = > (@, F)tkr )

FeL(M)

p(xy) =
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A matroid M on groundset E, has Orlik=Solomon algebra OS(M),

a certain quotient of the exterior algebra A E
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MF and {O/ 1/ 2/ 314}
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M is a paving matroid if all circuits have size at least k = r(M)

A paving matroid is sparse if the set CH of circuit hyperplanes
satisfies (5) = CH U B
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Proof idea: Combinatorial argument with recursion.
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SSRYT(a, i, b) = #standard fillings of

SSRYT(i, b) = #standard fillings of

1+1
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Lee, Nasr, and Radcliffe combinatorially prove an identity involving
Kazhdan-Lusztig polynomials and standard fillings of skew Young
tableaux.
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Let W be a group. An equivariant matroid W ~ M is a matroid
with a W-action such that g/ € Z for all g€ Wand I € 7.

The action of W induces an action on OS(M). The equivariant
characteristic polynomial of W~ M is a graded virtual
representation X,'\/ﬂv(t). The coefficient of t*' is determined by
OS(M);.

- S -
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EMPy(E) = Y Pu(Oxae(d)
FeL(M)
and
_ W, 17
rMply = ST ndly, (PMg(r)® XM;).
[FleL(m)/wW
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» Relaxation

A stressed hyperplane H of a rank-k matroid M = (E, B) has every

k-subset a circuit.
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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].

[33/45]



Aclassical story Show me the matroids! Main result
0000000 00000000000000000 00000000008000000000

[34/45]



Main result
00000000000 e00000000

The coefficient of ' in pfz is

k—2i+1

which has dimension equal to the number of standard fillings
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» ldea of proof

h h—+1
Relax Uf—Lh ® Uy to PYVER

pf;; depends only on k, h, so one example is enough.
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A series of relaxations can be performed to a sparse paving matroid
to obtain the uniform matroid. In other words:

Pr(t) = Pmyn(t) - Z ‘”dWH ResW th
[HleCH
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For sparse paving matroids, h = k. This provides representation
theoretic proof of the Lee—Nasr—Radcliffe formula!

i+1
k—2i+1

k—2i+1
n—k+1

1+ 1

C\k—2i+1

n—k+1 —

k—2i+1
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THANK YOU!
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