
Some open questions about Kronecker quotients

YORICK HARDY
School of Mathematics

University of the Witwatersrand (South Africa)
yorick.hardy@wits.ac.za

This talk will review results on the existence of different types of Kro-
necker quotients, and consider some open questions regarding uniform
Kronecker quotients.

Consider the vector space Mm,n of m × n matrices over some field F

and the Kronecker product A⊗ B ∈ Mms,nt of matrices A ∈ Mm,n and
B ∈ Ms,t.

We may define a quotient operation � : Mms,nt ×Ms,t → Mm,n. A
Kronecker quotient � obeys (A ⊗ B) � B = A for all matrices A and
B 6= 0. In particular, a uniform Kronecker quotient � is linear in its left
argument and obeys

(A⊗ B)� C = (B� C)A

when B and C have the same size (so that B� C ∈ F).

For each uniform Kronecker quotient, there exists Q :Ms,t →Ms,t such
that, for M ∈ Mms,nt,

M� B = tr2((Im ⊗Q(B))T M)

where Im is the m × m identity matrix and the partial trace tr2 is taken
over the t× t matrices inMm,n ⊗Mt,t. This is known as a partial Frobe-
nius product.


