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6 Matrices

G 1 Introduction to matrices and link to hear
operators

6 1 B Basic matrix operations

Correspondence between operators and matrices

Operators St and B Matrices A and B

A B u Au Bu At B
ig ai j t bij

A Xu X Av AA Taij
with ij as indices

L v the setof linear Mcnxn is a vector



of MC s

operators on U is a space
vector space n xn matrices n rows

n columns

AB v St Bu AB where
CAB airbag

makes sense forany
AeM nxm BEM m xp
ABE M n xp

Matrix multiplication
more details later

Transpose of matrix

A
g aji switching columns

and rows

e g fi
scalar product rotator colfertor

In particular x
y xty n in

y



X Y t xzyzt Xnyn

For matrices with complex entries Ae 6mm

Hermitian conjugate
scalar productcomplexvectors

A At x y x'y

es fi fi
Fact CAB

t B'AT AB BHA

Proof Try yourself
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n rows
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Then ACB
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Note AB BA in general

BA might not even exist due to dimension
as in case above


