


And : G(s) =c(s)(sl - A)'b+d

(sI—A):[

s+2 -1
=
-1 s+2

_adj(sl - A)
det(sl — A)
(sl —A)‘1= 1 s+2 1
(s+2)°-1] 1 s+2
S+2 1

(s+3)(s+1) (s+3)(s+2)
1 S+2

(s+3)(s+1) (s+3)(s+2)

(sl —A)*

(sl —A) "' =

At last:

S+ 2 1

G(s)=[1 0]

(s+3(s+D) (+s+D ||| s+2
1 S+2 0| (s+3)(s+1)
L (s+J)(s+D) (s+3(s+1)

And if y=X-X, . c=f -1

S+ 2 1
B (s+3)(s+1) (s+3(s+n||1] 1
G(s)=[1 -1 1 oo -M_m
(s+3)(s+1) (s+3)(s+1

That :This System is not observable




And : G(s) =c(s)(sl - A)'b+d

s+1 OT 1 [s+2 0

(sl - A)*' = {

1 s+2|  (s+D(s+2)| 1 s+1




1 {O 1 } {34-2 0 } {1 O} {O O}
G(s) = . . +
(s+D(s+2)|1 -2 1 s+1{|/0 1| |0 1

‘Unobservable

1 1=
| 5+96+2)( (5+2) or
S

S
(51642 \ (5+2) \Uncontrolable

det(Al -A)=0=
A+2 -1
=0=>
-1 A+2

(z+2)2—1=o:42+41+3:0:{ﬂf—}
A=-3

(Al =AYV =0

{mz _1“\/1
-1 A+2||V
-y i
-1 1]lv
-1 -1][v

A=-1=




det(Al — A) = 0=

A+1 0
=0=
-1 A+

(A+D)(4+2) =o:>{j::;}

(Al = A)V =0

A+1 0 [V, ]
-1 A+2|lV

0 ol
ﬂz—l:{ }.V
V

-1 1

(7-3):




A+2 -1 -1 A+3 -3-4 O A+3 O 0
detdl -A=| -1 A+2 -1|=| -1 A+2 -1|= -1 A+l -1
-1 -1 A+2 -1 -1 A+2 -1 -2 A+2

det@l —A) =(A+3{(A+D(A+2 -2 =(1+JAH1+3

A =0
if det(1l —A)=0={1,=-3

A, =-3

G(s)=c(s)(sl — A)'b+d
s+2 -1 -17"
SI-A)'=| -1 s+2 -1| =—— 1 adi(sl — A)

s34 6s240s
-1 -1 s+2

(s+1(s+3 (s+3) (s+3)
(l-A =— 2 | (543  (s+D(+3  (s+3)
s(s+3)
(s+3) (s+3) (s+D(s+3

1
6(5)= s(s+3)




1

D+2 __Db+2 D+2
1 1 (D+2’-1 (D+1(D+3)
D+2 D+2




For f(2) and f(3):

y _ D(D+2) y D
X0 (D +3)(D +1) X20 (D+3)(D+])

And the other method:

= Xy +%(u—2x1+x2)

X
D

Y =X1=Xpp *

X 1
52: X20 +B(X1 —2X,)

X,= Xy +
Xy +Y/D
1+2/D
X20 + y/D)

1+2/D
2 1 DXyp+y

1
=X +—U——Vy+
V=% T T YT, D+2)

1 2 DX, y
Yy=Xp+—U-——VY+ +
D D D(D+2) D(D+2)

1
Xy= Xy + B(y —2X,) >X,=

1
y=xlo+5(u—2y+

D(D + 2) (D+2)

= X, + Xp0 +
(D+1)(D +3) (D+1)(D +3) (D+1)(D +3)




(9-3):

(X, =—2X, + X, + X, +U
X3 = X; + X, — 2X,

Y =X3

(5+2)X,=X,+Y +U
(s+2)X,=X,+Y
| (5+2)Y =X +X,




1
*r*r = X X, +Y
2 S+2( ! )

R = (s + 2)Y = X, + 1 (X, +Y)
S + 2
1 1
S + 2 — Y = (1+ X
( s+2) ( s+2) !

2_
(s + 2) 1Y:S+2+1X1
S+ 2 S+ 2
(s+3)(s+1)Y =(s+3)X,

(s +1)Y = X,

in**:Xzszr%((s+1)+1)Y =Y

in*:(s+2)(s+1)Y =Y +Y +U
s(s+3)Y =U
1

) =S5

(10-3):
If: A=A=A=1 {Y1=X1

Y, =X

1 0 11
1 -2 0/]x+0 1|U
0 1 -1 00 Y _,
r U (s)
100

X
00 1




1

Y.i(s) s+1 B s+2 . s+2
U(s) 4 1 C(s+D(s+2)-1 (s®+35+1
(s+D(s+2)




U=(D+Dx, D> Uu=X+X%X > X =U-X

(Xl - Xz)

=X, > (X =X)=(D+D X, > (X =X,) =X, + X, = X, =X —2X,

_1
(D+))

So:|y _
X, = X, — 2X,

" (D+1)(D+2)

1
CO i 06+2)




det(l — A) = 0=

A+1 ozl
=0=
-1 A+

o [
(’1+1)(’1+2)_0:>{,11=_2}

G(s) - poles:(s+2)(s+1) =0= {Sl _

s, =-2

Eigenvalue: p,,p,.p;

Transfer function:




sX; =kU + p, X, = 5

Ky U + K
S_pl S_pz S_ps

G(S) — kl(s_ pz)(s_ p3)+ kz(S_ p1)(3_ p3)+ k3(S— pl)(s_ pz)
(s = p)(s— p)(s— ps)

Y =

G(s)=c(sl —A) b +d

B {s+2 3}1 1 {s—l —3}
(sl —A)* = S
0 s-1 (s+2)(s-)| 0 s+2

R e LI I e e

(s+2)(s-1) 0 s+2||1] (s+2(s-1 5+2




L(D-1)

y 1 Db-1 1
u D-1D+2 D+2

Poles:-2
eigenvalues:1,-2




(15-3):
X = —PX + X,
X, =U— pX,
y=X
A:{_ P +1}
0 -p
G(s)=c(sl —A)'b+d

(sl —A) ' = stpo -l _1= 1 s+p o+l
0 s+p (s+p)°] 0O s+p

G(s) = 1 i O]{s+p +1Ho} 1

(s+ p)° 0 s+p 1:(s+p)2

1
(s+pls+p]

Y 1
VRN







1
(s+2)(s+3)

1
(s+2i(=+3)

1
s+3(s+2) 1 1

-2 Cs2+55+4  (S+1)(s+4)
(s+3)(s+2)

Yy _ 1
U (5+1(s+2)(s+4)




u2: and soon...

Y _ (s+2(s+4)
u, (5+1)(s+2)(s+4)

s+3 1
Gl(s)zY(S): s+2's+1 _ s+3 __ s+3
U,(s) 1+Si3_i (s+2)(s+D+(s+3) s*+4s+5
S+2 s+1

1
Y (s) _ s+1 _ S+2 _ S+2
U,(s) 1+S+3_ 1 (s+2)(s+D+(s+3) s*+4s+5
S+2 s+1

Gz(s) =

Y(s) =G,(s)U,(s) + G, (s)U,(s)







