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1) (20%)

a. What are the definitions for the reachability and the controllability of a discrete
system?

b. Given an example to show the difference.

(2) (20 %) Consider the difference equation
y(k+2) - 5y(k+1) + 6 y(k) = u(k)
where y(0)=1 and y(1)=0 and u(k) the discrete impulse function.

a. Find the Z-transform Y (z)=?

b. Find y(k)=?

(3) (10 %) Consider z*+a,z+a, =0. Determine the stable region in the a -a, plane.
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(4) (20 %) Consider the system x(k+1) = Ax(k) + B u(k)
11 1
where A= B=|?
01 1
Determine a linear feedback such that the characteristic equation of the closed-loop

systemis z°+pz+p,=0.

(5) (30 %) Consider a system with a state equation x = Ax + Bu.

Assume the control is applied from the computer by a Zero-Order hold, i.e.,
u(z) =u(kT), KT <z<KkT+T

where T is the sampling interval. Then, we have an exact discrete representation as
given by,

x(k +1) = dx(k) + Tu(k).

a. Derive the general form of the matrices ®=? =2

0 1 0
b. Let A= and B= . Then, =2 ['=?

c.Lety=[1 0]x. Find the transfer function Y(z)/U(z)=?



