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Remarks. Since each invariant polynomial
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Test for unimodularity
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Perform a Smith decomposition
unimodalau ⇐ S = I
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companionforms
State - space µ = Axe Bu
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Controllability : given any line T,
the system is controllable when it ispossible
to steer the system from arbitrary Xo EIR 's
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= Ax + Bu

let us suppose rank E = he

does there exist a P such that

Tt = PAP" has a "

canonical "

form , where controllability is
"evident "

.
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di are called the controllability indices .
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{ I , B- ) is the controllable companion
form of IA, B) .
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form.

(p) controllability indices di for c'=3 . -
n

, p.

which specify the dimensions of the various



diagonal companion -form submatrices of It
as well as the (p) ordered integers

The? di k - 114 ' "IP

which denote the
"
non lnrial " rows of

Tt and I
.

We now define

Ip as the (p xn) matrix

consisting of the (p) ordered To, rows

of Tt ( and BJ as the (p xp)
matrix consisting of the (p) ordered fu
runs of- TT)
( Remark Bj is upper right triangular

and hence invertible) 113,1=1
AT assumes no particular special form .

define the S matrix (① different
= fromgot the

Smith McMillanform)
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Thestuchtretheorem
If a state representation 4A, B

,
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is controllable with B full rank p f n,
its transfer matrix Gls) given
C CSI- A)

- 'B +D can expressedas

Gls ) = c- Scs) 8-
'

6) BIT D
= [ E Sls )tDT3p

- tots)][ B-p
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