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Goal

F-expansion of the plethysm s,,[s,].



Warmup
F-expansion of sy
sx= » ...m,, monomial SF

= » ...Mys, monomial quasi-SF
= » ...F,, fundamental quasi-SF



Schur functions

S\ = E ZIJT

TcSSYT())
1 1 3
3 6 6 . x%x%xg
6




Schur functions

S\ = E ZIJT

TcSSYT())
1 1 3
3 6 6 . x%x%xg
6

' — 22,3






M21 Mi12
1 2 1 3
3 2
M111 M111




Symmetrize
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So1 = M1 + 2Mi11
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Symmetrize
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Standar dization
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So IDes = {2,6} — Asc = 243




o = 243

B = 11313

B=1°

Standar dization

Ot
@y

, 112222333 | <

Ne)

)
oo

, 123334555 | +

Ot
@y

. 123456789 | «

Ne)

N FECI =S RN JIOC) PSR PN § [ JUR
PN IR AN IR TN
©

(\V

S\

S\

Ot

Ot

Ne)

| W= O W =] | WIN| -
=N W N | WIN| -




Standardize

Symmetrize
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S21 — F21 + F12 — ZTESYT(Zl) FAsc(T)



Plethysm

Consider
s I1,...,x; Variables

s Mqy,...,Mg MoONIC Mmonomials in x;
» g(x1y...yxt) =M1+ +++ 4+ My

s f(x1,y...,2xs5) SYymmetric.

Define the
f[g] — f(m19m29-°°9m8)'



Main result

Theorem[Loehr-W '10]
Let u = a and A - b. Then

S,u[s)\] — Z FASC(A)°
AeStd(p,\)

cf. Malvenuto-Reutenauer '98



Schur plethysms

Sample term in hs[hs] = s(3)[s(5)]
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Nalve approach

hylhy| = Fy + Fy 4+ Fi2;

1 4
2 3

Order
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Correct approach

hylhy| = Fy + Fy 4+ Fi2;

The reading order Is dynamic

Order

N =
w bH

121



Reading order for h,|hg]

1. Read columns from left to right.

2. Visit cells in z-th column according to
order of cells in (2 4+ 1)-st column.



Which F, dowelivein?

1 6 7 8
A= 2 4 9 12
3 5 1011
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1 6 7 8
A= 2 4 9 12
3 5 1011

231645



Which F, dowelivein?
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Which F, dowelivein?

1 6 7 8
A= 2 4 9 12
3 5 1011

231645710981211

A contributes to Fj43121
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