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Problem 1:
Find the observable canonical form realization (in minimal order) from SISO continuous-time

system given below:

5t2y(t) + (t- 1)y(t) +e 2 y(t) = 2u(t) + 2tu(t) - t2u(t).
Notice that gain blocks may be time dependent. Show the state space representation and its
simulation diagram.
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Problem 2:
Show that two “ discrete-time” state-space representations { A, B,C,D} and { A,B,C, D} are zero-
state equivalent if and only if CAB =CA*B, k =012,...,and D=D.
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Problem 3:
Compute exp(At) for
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Problem 4:
Find an equivalent discrete-time Jordan canonical form dynamical equation of

© 4 340 6 1u
xk+) =g 20 16 gx(k)+a3 (k)

& -25 - 20f g0f
y()=[-1 3 0ofx(k)+4u(k)
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Problem 5:
Consider the equivalent dynamical equations

X = Ax+ Bu
y =Cx

and
X = AX + Bu
y =CX

where X = Px. Their adjoint equations are, respectively,
»=-Az+C'u M
y=Bz

and
Zz=-A"Z+C’u 2
y=B'z

where A" and A™ are the complex conjugate transposes of A and A, respectively. Show that
Equations (1) and (2) are equivalent and they arerelated by 7 = (P'l)* Z.
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