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PROBLEM:
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For each of the frequency response plots (A, B, C, D, E, F), determine which one of the following systems
(specified by either an H(z) or a difference equation) matches the frequency response (magnitude only).
NOTE: frequency axis is normalized; it is @ /7. In addition, derive a formula for the magnitude-squared of
the frequency response, |H (e1%)|?, for Sz and Sa.

St y[n] = 0.4y[n — 1] 4+ xX[n] + X[n — 1]

1421

S2: H@=1—(757

S3: y[n] = —0.75y[n — 1] 4+ X[n] — X[n — 1]

1—2z1

Sai H@ =145

Ss: y[n] = X[n] — X[n — 1] 4+ x[n — 2]
Se: H@=1-z'472-7°
Sy yIn] = x[n] + $x[n — 1] — 3x[n — 2]

Sg: H@=31-z71°
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S, H(z)= T2 5 Hee® =
1-04z" 1 -0.4ed%
- . W
S ¢ Hilzm= '*F o we®y o _tret
1-0.752 |~0.75e9®
S, r M= 1= o Hei®)ys e
§+0.7527 1+0.75e="
Sy Hiz)= 17270 5 Hei®) = e
1~0.75z" 1-0.75e73%
Ss HIZ)= 1-z9+4222  Hiel®) = -ed%. %
SG‘. H(Z) = 1-27"'+ 2.2 = H(Ej&) = 1—e'ju+e—Jm— -3
- o 392 By - s 3 -2
H(z) = 1++z‘..z"£ = H(el”) 1+ e e
. a I
S HR®R)= % (1-2)° =  H(e) = ':‘*._ (4-e7%)
(a) A. H(W=0)=H(z=1)= 0
Ohi&j 36)33)84-188 hcwe H(E:i) - 0O
li;:T'."f——) Hse(lr-’:'l'r)= H56(2='1) = 4
S=w~  Hg(d=w) = Hs (22-1) = £ = 2.667
W= — HS‘3(I.:J=1'I-') = HSJ (}'ﬁ-l) - 2 = 2
(-0.75
WO =4 ~ Hsa (G=w) = Hga(2=-1) = 2 = 1.143
(.75
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(b) R H(Z=1) = 8 = H(K=0)

S, : H(z=4)= _—_ = 3.333 H(z=-1) = O
0.
S, : H(z=1)=z- _2_ -8 H(z=-1) = O
0,25
: ) = =0 (2.-1) = 2 -
S, + H(zZ=1 = s O Hz--1)= = =8
. oy =1 ). 2. .
S, ¢ H(zZ=0) = 1-0.1:'0 H(Z=-1)= 55 = 1143
S ¢ H(z=1) = 1 H(z=-1) = 3
S¢ H(z=1) = O H(2=-1)= 4
2
. = = == O == =
Sz ¢ H(z=1) " 5 H(z=-1) = O
Se H(2:1)= © H(;:q):%
Ohhj Sy motchen reiponse for =0 and Q=g
B eo S,
) C . only S5 mMoichey response for Q=0 , L=
Ce— Ss
@) D
A= kT

Ohij 34 atchaos res ponse for D=0
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(e) E - Only S6 matches response *or (0= 0,

) F . Onl\j Sz wmatches response L Qzo, & =17

Summorizing :

A— S4 E =— S¢
R e S, F - 34
C — Ss
D - 3,
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