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Q1) A discrete time system state equation is given by the formula

1

. 0 0 ¢
Xpp1 = [_1 D] Xy + [1]ukr y=10 1]% u
Assuming that initial condition is x5 = [g] and u=(1)*=(1,1,1,1,....) find xx and y« using Z-transformation.

{30 point)

Q2) A digital Control system is given with the foliwing properties

Plant description: ¥(t) = y(0) + j'ﬂtu('r)dr

Reference sequence: n=(0, 1, 0)

Control algorithm: ux=riey

Samptin time: T=1

D/A converter: zero-order hold -

Assuming that y{0)=1, find u(t) and y(t) when 0sts3 seconds and drow them, (30 point)

Q3) A discrete time system state equation is given by the formula

X1 = [_01 (1)] X + [g]ukr Vi = [(1 O]xk

a) Explain why this system is not BIBO {(bounded input bounded output). {5 point)

b} Explain why this system is not aysmptotically stable. (5 point)

¢} Show that the bounded input sequence uy = sin(k %)ak makes the output unbounded. {20
point)

Q4) A continuous time transfer fucntion si given by the formula G(s) = % Find the discrete time trasnfer
function G(z}. {10 point)
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