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ḋ
,

u
1
:=

↵
,

u
2
:=

�
.

T
h
en

o
u
r
co

n
tro

lled
d
yn

a
m
ica

l
system

is
g
iven

b
y

ẋ
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ẋ
=

M
x
,
t
>

0
,

M
2

M
n⇥

n
,

x
2

R
n
,

x
(0

)
=

x
0

:
u
n
k
n
o
w
n
.

(3
)

N
o
te

th
a
t

x
(t)

=
e
tM

x
0
.

(4
)

O
n
ce

w
e
k
n
o
w

x
0,

th
en

w
e
k
n
o
w

everyth
in
g

!!

S
u
p
p
o
se

th
a
t
w
e
h
a
ve

o
b
served

d
a
ta

y:

y(t)
=

N
x
(t),

N
2

M
m
⇥
n
,

m
⌧

n
.

2
3



•
O
b
serva

b
ility

q
u
estio

n

”
G
iven

th
e

o
b
serva

tio
n

y
=

y(·)
w
h
ich

is
lo
w
-d

im
en

sio
n
a
l,

ca
n

w
e
in

p
rin

cip
le

co
n
stru

ct
h
ig
h
-d

im
en

sio
n
a
l
rea

l
d
yn

a
m
ics

x
=

x
(·)

?T
h
u
s
p
ro

b
lem

is
h
o
w

to
reco

ver
x
0
2

R
n
fro

m
th

e
o
b
served

d
a
ta

y.N
o
te

th
a
t

y(0
)

=
N
x
(0

)
=

N
x
0
,
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