
State-Space Realizations of Transfer Functions
Claim: The state-space model

ẋ = Āx + B̄u, y = C̄x

with

Ā = AT , B̄ = CT , C̄ = BT

has the same transfer function as the original model with
(A,B,C).

Proof:

C̄(Is− Ā)−1B̄ = BT
(
Is−AT

)−1
CT

= BT
[
(Is−A)T

]−1
CT

= BT
[
(Is−A)−1

]T
CT

=
[
C(Is−A)−1B

]T
= C(Is−A)−1B




