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PROBLEM:
Consider the parallel form LTI system depicted below.
v[n]
LTI System 1
b : y[n]
r [n] +
LTI System 2

System 1 is defined by the difference equation v[n] = x[n] — x[n — 5].

1
System 2 is defined by the system function Ho(z) = 271 + ZZ_Z +z°

(a) Determine the system function H1(z) associated with System 1 and plot the zeros of H(2).

Im{z}

Re{z}

Hi(2) =

(b) Determine the impulse response of the overall parallel form system. That is, find h[n] such that
y[n] = x[n] % h[n].

h[n] =
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Consider the parallel form LTT system depicted below.

vin]
LTI System 1

yn]

rin] | *

LTI System 2

System 1 is defined by the difference equation v[n] = z[n] — z[n — 5]
System 2 is defined by the system function Ha(z) = 27! + éz‘Q 4270

(a) Determine the system function H;(z) associated with System 1 and plot the zeros of H; (2)-

Theve ave 5 zems } Im {z}
2y
- =~ Re{z}
I Zems ave roots 56
I-2* 12Tl
-5 Z=6
Hy(z) = ,__,Z“S' |I-Z°=
ZS-—] = O
Jawk
Z25=1= k=0,1,2,3,4

(b) Determine the impulse response of the overall parallel form system. That is, find h[n] such
that y[n] = z[n] * h[n].

h[n] = g [\\‘l + 8 [_Vt |’] +' 8 [“"2]

H(z)= H, () + H, ()
=(1-25) + (2 + 234 )

| +2'+4 22
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