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symmetric group characters are evaluations of some functions at eigenvalues 
of matrices.
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The representation theory of the symmetric group revisited

symmetric group characters are evaluations of some functions at eigenvalues 
of matrices.

Wλ ↓Gln
Sn

≃
⊕

µ

(M (n−|µ|,µ))⊕rλµ sλ[Xn] =
∑

µ

rλµs̃µ[Xn]

Finding a “nice” combinatorial formula for the coefficients          will take some 
development of the linear algebra and combinatorics of this basis.  This is known 
as the “restriction problem.”  The answer is closely related to (inner and outer) 
plethysm.

rλµ
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1        2        3       4        5       6        7

1        2        3       4        5       6        7
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3 5

4
2 13
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( ),↔
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The Littlewood-Richardson rule

Wλ ⊗Wµ ≃
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γ
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sλ[Xn]sµ[Xn] =
∑

ν:|ν|=|λ|+|µ|

cνλµsν [Xn]

The Littlewood-Richardson rule

Wλ ⊗Wµ ≃
⊕

γ

(W γ)⊕cγλµ

2 3
2 2 1 2
1 1 1 1 1 1

Reduced Kronecker coefficients

M (n−|λ|,λ) ⊗M (n−|µ|,µ) ≃
⊕

γ

(M (n−|γ|,γ))⊕gλµγ

s̃λ[Xn]s̃µ[Xn] =
∑

γ

gλµγ s̃γ [Xn]



s̃µ1 [Xn]s̃µ2 [Xn] · · · s̃µℓ [Xn]s̃λ[Xn] sµ1 [Xn]sµ2 [Xn] · · · sµℓ [Xn]s̃λ[Xn]

✦set entries 

•column strict and satisfies a lattice condition 

•have shape 

•content     in the barred entries 

•content     in the unbarred entries 

•at most one barred entry per cell 

•first row cannot have only barred entries 

✦first row cannot have sets of size 1

λ

µ

≤

Theorem - combinatorial interpretation

(r, γ)/(γ1)



s̃µ1 [Xn]s̃µ2 [Xn] · · · s̃µℓ [Xn]s̃λ[Xn] sµ1 [Xn]sµ2 [Xn] · · · sµℓ [Xn]s̃λ[Xn]≤

s̃µ[Xn]s̃λ[Xn] ≤ sµ[Xn]s̃λ[Xn]

≤≤

Reduced Kronecker coefficients and the “restriction problem” seem to be 
closely related.  There should be a notion of ‘lattice’ on these families of 
tableaux which simultaneously solves both of these problems



Merci!

Mon cher LaCIM, c’est à ta ton tour 

de te laisser parler d’amour….

Bon 50ième anniversaire!


