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Problem 1:
Show that if f(u, +u,)= f(u,)+ f(u,) forany u,,u,, then f(ou)=of (u) for any rational
number ccand for any u.
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Problem 2:
If {A,b,c,d}, d =0, is a realization with H(s) = c(sl — A)*b+d, show that
{A—(bc/d),b/d,—c/d 1/d} is a realization for a system with transfer function 1/ H(s).
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Problem 3:
Realize the following SIMO continuous-time, time-varying system and show the state space

representation, i.e., {A(t), B(t),C(t), D(t)} ,
ey, () + y, () + ¥, (1) + y, (t) = U(t) —tu(t) .
Yo (0) + ¥, (©) +1y, (8) = u(t) + t*u(t)
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Problem 4:
Determine an observable canonical form realization (in minimal order) for discrete-time system

ky(k +3) +cosky(k +2) + k2y(K) = e u(k +3) + (k + Du(k +1) + e ¥ u(k) .
Notice that gain block maybe k dependent. Show the simulation diagram and its corresponding
state space representation.
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