
Appendix A

Definition The Kronecker product of A = [aij] ∈ Mm,n(F ) and

B = [bij] ∈ Mp,q(F ) is denoted by A⊗B and is defined to be the block matrix

A⊗B =




a11B · · · a1nB
...

. . .
...

am1B · · · amnB


 ∈ Mmp,nq(F ).

We also mention another Kronecker operation, the Kronecker sum, A ⊕ B is

defined by square matrices A and B and is given by

A⊕B
4
= A⊗ Im + In ⊗B,

where A ∈ Mn and B ∈ Mm. Thus, A⊗ Im, In ⊗B , and their sum are in Mmn.
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