Lecture 2

Lecture 2- State Space Representation

symbols

X(t) = AX(t) + BU(t)
Y(t) = CX(t) + DU(¢)

X (t) derivative of state vector

X (t) state vector | nx1

Y (t) output vector | px1

U (t) input/control vector | mx1

A system matrix | nxn

B input matrix | nxm

C output matrix | pxn

D feedforward matrix | pxm

set X (t)|¢+—o = 0, do Laplace Transform
sX(s) = AX(s) + BU(s)

Y(s) = CX(s) + DU(s)

SO,

_ adj(sI—A
X(s) = (sI — A)"'BU(s) = “L=22 U (s)

Cadj(sI-A)B
Y(s) = [“qara + DIU(s)

thus, transfer function G(s)

Y(s) _ Cadj(sI-A)B
G( )— U(s) dei(sIfA) +D



af://n3
af://n5

if X(t)],—0 = X(0)

sX(s) — X(0) = AX(s) + BU(s)
Y(s) = CX(s) + DU(s)

then

Y(s) = C(sI — A)"'X(0) + C(sI — A)"'BU(s) + DU(s)

Here set ®(t) = L[(s] — A)7!] = et = > ko tkk_[!lk

In another way

AT —sATY T = A‘l[f:s’“A"“]

(s —A) 1 = { " . kozoo
sTH(I - ?)_1 = ;[Z st A"

k=0

1k
Here 5k1+1 =L 1[%]

Sowe can obtain (sI — A) 1|, = —A 71 lim, oo s(s] — A) 1 =1
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