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Separate
into two

sets of
vertices

V = {Arcs with both endpoints }

V = {Arcs with both endpoints }
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Edges by
nested arcs
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• For S ∈ X ,
∑

χ∈S

χ(1)χ is constant on the parts

of K.

Nonzero coefficients in restrictions and tensor
products of supercharacters of Un(q)
Stephen Lewis Nathaniel Thiem

University of Washington University of Colorado
and

A supercharacter theory of a group G is a pair
(K, X ) where K is a partition of G and X is a
partition of the irreducible characters of G such
that

• |K| = |X |

• K ∈ K is a union of conjugacy classes

• {1} ∈ K and 11 ∈ X

We call the parts of K superclasses and the char-
acters {

∑
χ∈S χ(1)χ | S ∈ X} supercharacters.

Supercharacters

Examples

• K = {{1}, G − {1}}, X = {11, χCG − 11}

• K =
{
conjugacy

classes

}
, X =

{
irreducible
characters

}

Main Example

Main Theorem

Theorem.

〈χλ ⊗ χµ, χν〉 $= 0
if and only if the bipartite graph

Γν
λµ = (V ∪ V , E)

has a complete matching from V to V .
Γν

λA = (V ∪ V , E)〈ResUn
UA

(χλ), χν〉 #= 0

The bipartite graph construction
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For this
poster q = 2

Superclasses

K = 1 + Un\(Un − 1)/Un

Supercharacters
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Sets λ of pairs (i, j) ∈ [n] × [n]
such that i < j and (i, j), (k, l) ∈ λ

implies i #= k and j #= l


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

n = 3
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{
Set partitions
of {1, 2, . . . , n}

}

ji

χλ =
∏

∈λ

χ ji where χ (µ) =






ql−i−1(−1)#{(i,l)∈µ}

q#{(j,k)∈µ|i<j<k<l} ,
if i < j < l implies
(i, j), (j, l) /∈ µ,

0, otherwise.
i l

For λ a set partition, define

Γν
λµΓν

λA

=

the inner product

For A ⊆ {1, 2, . . . , n},

=

⊆

UA = {u ∈ Un | uij "= 0, i < j implies i, j ∈ A}

where A ⊆ {1, 2, . . . , n} (UA
∼= U|A|)


