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Problem 1
Congder the truncation and shift operators defined by,

_ju) tet
TUO =i, o
and
Q, (u(t)) =u(t-t),
respectively. If agiven system is described by

y(®) =Q (T, (u(v)).
Isit causd ?lIsit linear ? And isit time-invariant (fixed) ? Judtify your answvers,
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Problem 2:
Linearize the following bilinear control system and show the linearized Sate Space representation (i.e,
{AB.C.D}),

y(t) + B+ y* () (1) + @+ y(t) + y* ©)u(t) = 0.
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Problem 3:
Redlize the fallowing SIMO discrete-time, time-varying system and show one feasible state space

representation, i.e., { A(t), B(t), C(t), D(t)} ,
ky, (k +2) +2y, (k +2) + Ky, (K) =u(k +2) + (k +2°u(k +1) - €‘u(k)

1 .
T Yo (K + D)+, (k) = snku(k+ 1) - 2u(k)
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Problem 4:
Congder the discrete-time, LTI system described by

ym = A B-n+nvk- 2°k2* %K),
k=¥ 2 2
find the trandfer function H (z) and the State space representation {A, B,C, D} with corresponding

smulaion diagram.
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Problem 5:

Let
é2z°+z-1 1 u
e 2 2 u
Hz)=é Z -1 z +22'3l]
A z+2 322 +1 0
8 22-1 z2+z+240

be atrandfer function matrix. Find aminimd redlization (i.e., smulaion diagram and Sate Space
representation) for discrete-time sysem, H(z2) .
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