2E2 Tutorial sheet 8 Solution
[Wednesday January 10th, 2001]

1. Draw a block diagram represeneting the discrete time system

Yk+2 + 0.5yk+1 + 025yk = Uk.

Solution:
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This diagram has

vy = up — awy — byy

Vp = Wk

W = Yk+1
Consequently, we have

Ve = Yg42
Ykt2 = Ug — QYk+1 — by

Yk+2 + aYp1 + by = ug
Uk = Ykp2 T aYry1 + by
and this is the right equationdf = 0.5 andb = 0.25.

2. Which of the following discrete linear systems are stabjer¢presents the input,. the
output at steg).

(a)
2pt2 + 3Yry1 — Yr = Vg
Solution: The Z transfer function for this is
1
222432 —1

and this has poles (zeroes of the denominator) at
3+ VI9+8 3 VIT
N 4 N 4

These are = —1.78 andz = .28 and so one of them has| = 1.78 > 1. Hence the
system is unstable.
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(b)
Wrr2 + W1 + 2yx = Vg

Solution: The Z transfer function for this is
1
9224+9z+1
and this has poles (zeroes of the denominator) at

—9+v9 —-9+3 -3+1

— frac—9 4+ /31 = 7218 —
2= —frac 18 13 6

which arez = —1/3 andz = —2/3. Both of these have:| < 1 and so the system is
stable.
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