R P

AT il
PROBLEM:
IMPULSE RESPONSE: J IMPULSE RESPONSE: K
1 I 1
OU....T l...........ll 0.5
0000 .........0
N l [444¢
5 0 5 10 15 5 0 5 10 15
IMPULSE RESPONSE: L IMPULSE RESPONSE: M
: 117
0.5
' Opecee T T".’.'o'u
[ X X X X ] 0000000000000 l l
0.5 l 1 l
5 0o 5 10 15 5 0 5 10 15
IMPULSE RESPONSE: N IMPULSE RESPONSE: O
1
15
[ X X X X ] 000000000000 1
0.5
1 —e b
5 0 5 10 15 5 0 5 10 15
TIME INDEX (n) TIME INDEX (n)

For each of the impulse-response plots (J, K, L, M, N, O), determine which one of the following systems
(specified by either an H (z) or a difference equation) matches the impulse response. In addition, derive a
formula for the impulse response, h[n], for S; and Sj.

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

1+2z1

. H = ——
S2 @ =T 5781

S3: y[n] = —0.75y[n — 1] + x[n] — xX[n — 1]
84 : H (2) =

Ss: y[n] = x[n] — X[n — 1] + X[n — 2]
Se: H@=1-z'4z2-73
Sz yInl=x[n]+ 3x[n — 1] — 3x[n — 2]

Sg: H@=31-z71°
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Si: Vin) = O.4y(n—1)+xfn)+x(n-1) ~ HE) = ivz
1-0.42"
-1
Sz'. H(E] = i+ 2
1-0.752"!
_ 2=
Ss: Yin) = -0.75y(n-1) + X(n)=-%x(n-1) ~ H(Z) = 1-2
\ 140,75z
Sy H(z) = *-2
1-0,75%"
Sy Y(n) = X(N) =x(n-1)+ x(N-2)
SG: H(z) = 4 ~z2"'"+z"2 -2-3
Sp: YN = XM+ Zx(n-1) = x(n-2)
3
S, H(z) = *3 (4-2) = % [ 1-3202372-27°]
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a) N FIR response 4 samples

possibilites Se and S5, . Sine  varies in magni hude

Sa is the answer.

J «— Sg
(b) K: T1IR one of the S,,S;,S; and Sy
S, hen) = 04" utn) + 0.4 utn-1) ~ ht1y = 1.4
S, : htn) = 0.75"un) +©0.79)" " utn)  — W) = 175
S, htni = 0.75)un) - (~0.78)" ' un-1)>-ht1) = -1.75
St hinh = 0.75"un) -~ ©.75)" " un-1) ~» ht1) = -0.25
The only ore that matches K is Sy
Kes S,
(¢ L: FIR with 3 samples
one of +w FIR systems Sg, S¢, S, ( Sg motcher J)
The only one thot moatches L s Sy
L«— S5
() M TIIR ~ one of Sy, S, S; (S4 motches )

Si and S, only positive ~

Mo S,

) N : FIR ~ 3 sampley ~ one of FIR ~ Sg  sinw all
samples equoel magnitude.

N «— Sg

) O . IIR one of S,, S,
Sina (h(l) of S,)= 1.75 ~

O < S,

For S, h(1) = 1.4 < sample (1) of O
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