












































































































































































































































































































































































































































1. The n-dimensional pair (A,B) is controllable.

2. The   matrix 


 


is nonsingular for any  


3. The   controllability matrix


 


has rank   (full row rank)


4. The   matrix   has full row rank at every eigenvalue,  , of A

5. If, in addition, all eigenvalues of A have negative real parts, then the unique solution of 


 

is positive definite. The solution is called the Controllability Grammian and can be expressed 
as 


 

n × n

Wc(t) = ∫
t

0
eAτBB′ eA′ τdτ = ∫

t

0
eA(t−τ)BB′ eA′ (t−τ)dτ

t > 0
n × np

C = [B AB A2B ⋯ An−1B]
n

n × (n + p) [A − λI B] λ

AWc + WcA′ = − BB′ 

Wc = ∫
∞

0
eAτBB′ eA′ τdτ

Theorem (6.1 in Chen’s book)

Test if a system is controllable





































































































































































































































































































































































































































































































































































































































































































































































