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Q1) A digital system is given by the formula

-0.5 10 1
xk+1=]i }xk‘*‘ 0 }”k and }’k=[ 11 ]xk

0 -05

a) Find the transfer function of this digital system

b) Show that this system is not completely controllable.

c) Show that this system is observable.

d) Find the eigenvalues of this digital system, And use the Hautus test for
finding the eigenvalue, which is not controllable.

e) Evenifitis not completely controllable, it is possible for this system to
move one of the eigenvalues to z=0 by state feedback. Show the
possibility of this process.

Q2) An open loop digital system is given by the open loop transfer function

K
G,(2)= ? . For which K values this system becomes unstable {poles of the

system passes the unit circle outwardly).

Q3} For a digital feedback contro] system the transfer function of the plant is
-3
7(z+0.5)

We want to control this plant by a controller €(z) such that the closed loop

given by the formula: G(z) =

system will have poles at the locations z1=0, z2=0 and z3=-0.1. Find the controller

structure C(z).

Q4) For a digital feedback control system the transfer function of the plant is
z-2

(z+1)
We want to control this plant by a controller C(z) such that the closed loop

given by the formula: G(2) =

system will have poles at the locations z1=0, z;=0 and z3=0. Besides we want to
obtain a zero steady state error value for a reference of unit step input at the
sampling times instants after 3 sampling instant has passed away. Find the

controller structure C(z).
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