{ HHHTV TWT Wﬂm,w MH“‘H

Y w‘w”u“m
PROBLEM:
A cascade of three FIR discrete-time systems is depicted by the following block diagram:
LTI LTI LTI n
&» System #1 walnl > System #2 welnl > System #3 _y[l

Hi(z) Hz(z) Hs(z)

The systems are defined by the following:

Hi(z) = 14+zH1-0.2z7Y and hy[n] = (0.8)"u[n] and hs[n] = (0.2)" tu[n — 1]

(@) Determine a simplified system function H (z) for the overall system.

H@) =

(b) Determine the impulse response for the overall system.

h[n] =

(c) For the input x[n] = §[n] — 0.88[n — 1], determine the output y[n].

y[n] =
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A cascade of three FIR discrete-time systems is depicted by the following block diagram:

z[n] LTI wy [n] LTI wy[n] LTI y[n]
— ] System #1 »|  System #2 » System #3 | — &
Hl(z) Hg(z) H,;(z)

The systems are defined by the following:
Hi(2)=(1+21(1-02"") and han] = (0.8)"u[n] and hs[n] = (0.2)" 'ufn — 1]

(a) Determine a simplified system function H(z) for the overall system.

. i - o1 L—1y -2 -1 -2
H(z)=(1+2z"")(1-02z 1)1—0.{%3—' 1—02:-T — 1—0.;;.—' = 55T t o5

2
H(z) = = Ua~—1 + 1= 58z—1

(b) Determine the impulse response for the overall system.

— -2
H(Z) 6 =1 + 1— égu—l

h[n] = 0.8" tu[n — 1] + 0.8"2u[n — 2] = 0.8"u[n] = {§[n — 1] + &[n — 2]}

h[n] = 0.8" ufn — 1] + 0.8"2u[n — 2] = 0.8"u[n] * {5[n — 1] + 6[n — 2]}

(¢) For the input x[n] = d[n] — 0.84[n — 1], determine the output y[n].
X()—l—uxz—l |
Y(2) = X(2)H(z) = (1 — 0.827 ) (;=2gemy + 7=2memr) = 271 4 272
y[n] =0[n— 1]+ d[n — 2]

or alternatively

yln] = (8[n] — 0.85[n — 1)) * (0.8"u[n]) * (d[n — 1] + d[n — 2|)
= (0.8"u[n] — 0.8(0.8)"tu[n — 1]) = (§[n — 1] + &[n — 2])
=(1)*(0[n—1]+6[n—2]) = d[n — 1]+ o[n — 2]

y[n] = d[n — 1] + é[n — 2]
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