
Capitolo 0. INTRODUCTION 4.1

Controllability canonical form

• Let us refer to the following linear system S = (A, b, C, d) which is

supposed to have only one input (m = 1):

(1)

{

ẋ(t) = Ax(t) + bu(t)

y(t) = Cx(t) + du(t)

• Property. The system S = (A, b, C, d) is reachable if and only if it is

algebraically equivalent to a system Sc = (Ac, bc, Cc, dc) in the follo-

wing “controllability canonical form” characterized by matrices Ac and bc

having the following structure:
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where the parameters α0, . . . , αn−1 are the coefficients of the monic cha-

racteristic polynomial of matrix A:

∆A(λ) = λn + λn−1αn−1 + . . . + α0.

• The state space transformation x = Txc which brings system (1) in the

controllability canonical form is characterized by the following matrix:

T = R
+(R+

c )
−1

where R+ is the reachability matrix of system (1) and where (R+
c )

−1 is a

matrix having the following structure:

(R+
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α1 α2 α3 . . . αn−1 1

α2 α3 . . . . . . 1 0

α3 . . . . . . . . . 0 0
... ... ... ... ... ...

αn−1 1 . . . . . . 0 0

1 0 . . . . . . 0 0
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