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PROBLEM:

For each of the difference equations below, determine the poles and zeros of the corresponding system
function, H (2). Plot the poles (X) and zeros (O) in the complex z-plane. In most cases, you should be able
to obtain the poles and zeros by inspection, but you could use MATLAB’s r oot s function to find them.

Si: y[n] = —0.5y[n — 1] + x[n] 4+ x[n — 1]
Sy y[n] = 0.9y[n — 1] — 0.81y[n — 2] 4+ 2x[n] — 0.9x[n — 1]
S3: y[n] = —0.25y[n — 2] 4+ x[n] + X[n — 2]

Sy y[n] = y[n — 1] + x[n] — x[n — 4]
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St @ yn) = —o.Syn-1) + X(N) + x(m-1)  =>

Y(z) = -0.52' Y(2)+ X(2)+ 29X (2) =>

Y(z) t+z-4 R

J&Z) =

X(2) { +05z2"!

H(2) = 2+ !

Z2+05

Zeros: 241 =0 = Z=-1
Poles - Z+0.5=0 = Z=-0.5
S, : YN = 0.9y(n-1) —0.8t y(n-1) + 2x(N) -0.9x(n-1)

Y(2)= O0.9Z'Y(2)-0.84 Y(2+2 X(2) —0.92" X(2) =

Y('z) _ 2 ~0.9z" =

X(2) 1 ~02z'+081z"2

Hy(z) = % [ 2z-0.91]

Z2 .09z + 0,84
Zeros : z2[22-097 =0 = =z2=o0O
Z= 0.45
1 3
POLQ_I: 22 -0.92 40.81{ = O =p E = 0_9{—%—;—}:
- 0.36‘11”3
7= 09 %L‘_ZJLE} =
= 0.9 E—‘iTHB
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S, yn) = -0.25y(Nn-2) + XNy +X(N-2) =

Y(z) = -0.2522 Y(2) + X(2)+ 272 X(z) =
-2
Y(z2) — \+Z =
X(Z) 1+0,252°2
2
Hy(2) = 2t o+ 1
Z2 4025
. : 2Tmm
Zeros: '1':’2-1-'!::0:‘) 2% -1 = eJ'IT— leﬂ‘v ) =>
L IT42nm
Zm = e’ * m=0 4
: 2 T 2
Zo = GJ ‘—‘J
an/
172
31: € = =)
Poles : 2?4 0.25 =Q =) 2% = -0,25 = 0,259_‘1&*2“"‘)
J('rr-n-:wm)
Zm = 0O.5 € m= o, 1
<y
o= oSe’ & - 0.5
.3
2, = oscU® -0.5]
SYRE YN) = y(n-1) + X(N) ~x(n-4) =

Yiz) = 27" Y(2) + X(z2) - 2794 X(2) =,

Y@ _ |~ 24 -
X {(2) | - z-—l i

24 -
Hd_(Z): :

2 (2-4)
L 2nm
1 2T m JTa
Zevos: Z4-t=0=o %= {=e’ = Z= € % m=0123
'Tlfz _jrr j;lf
NI .
ZD:.’L) Z,= € =5, Z,=¢ -_-—L,zg.-e z=_J
Pole) : 22 (2-1) =0 = Z’z0 =1 Z=o0 ('h'iple)

R-l=0 = 2=1

ALl plots of zeros and poles are shown on poge G.
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