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PROBLEM:
The diagram in Figure[1 depicts a cascade connection of two linear time-invariant systems.

LTI LTI
&. System #1 yaln] > System #2 ‘—>y[n]
X(2) H1(2) Y1(2) Ha(2) Y (2

Figure 1: Cascade connection of two LTI systems.

(a) Determine the filter coefficients {by} of the first system: yi[n] = Z by x[n — K]

Assume that the impulse response from the first filter is the S|gnal hl[n] shown below:
h1[n]

1 forn=0
ol ]:{0 forn#0

State clearly the value for the order M as well as all the coefficients.
10
2,
1-¢z71

Obtain the impulse response of the cascade, i.e., find y[n] when x[n] = §[n] in Figure [1|

(b) Suppose that system #2 is described by the system function: H,(2) =
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The diagram in Figure i depicts a cascade connection of two linear time-invariant systems.

LTI LTI
f&. System #1 nin] » System #2 _._._.._.......y[n}
X(2) H,(z) H) H(z) Y (2)

Figure 1: Cascade connection of two LTI systems.

M
(a) Determine the filter coefficients {b;} of the first system: y;[n] = Z b z[n — k|
k=0

Assume that the impulse response from the first filter is the signal h; [n] shown below:
hi[n]

: 1 forn=20
= —_ 4
8[n] {0 forn #0 [ 3

=4 T T ST 0 1 % 3 4 5 5 "n(index)

State clearly the value for the order M as well as all the coefficients.
M=4, so |€x\3~H\ of FIR filtea is §
Since. impulse response “reads oot" tHe b}
we 3&
= 1004,0,5,3
(b) Suppose that system #2 is described by the system function: H- ()= 11%1*

Obtain the impulse response of the cascade, i.e., find y[n] when z[n] = §[n] in Figure L .
= - = 1
H,(z) = y[ﬂ = ?y[nwﬂ +10y,In] s System #2

wWe al re.adj have £m?0ls.e_ nespows.e 5& 5‘\’5#1, So VsL
hin)l as input +o sYs #2. MAKE TABLE

n \<olol1 {213 4 |5 .
h’hﬂi olo|4 |© \ 5 3 0 o
yin} |f> o |40 1b|5£.4 52,56 |21.024 | ----

for nz4  yl= 52.56 (%) *
fr n=3  yin]=564

n=2 yml= 16

n=1 yIx1=40

ngo yw=0o
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