Problem 9.8

Given, an LTT system is described by the difference equation:

yin] = zn| —xn —1]+2xn—2] —zn -3 +zn — 4] =

> (=1)*z[n — kl.
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a) The impulse response of the system is:

hin] = d[n] —dn — 1] + dn — 2] — d[n — 3] + d[n — 4] =
> (=1)o[n — K]
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(b) The system function H(z) for the system is:
Hiz)=1—-z1+z22—2742"1



(c) Plot of poles and zeros of H(z) in the complex plane:

Plot of Poles and Zeros in the Complex z-plane
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(d) Frequency response of the system:

H(e?®)=1—e % 4 7% — I3 4 g7/



(e) Frequency Response (Magnitude and Phase):

Magnitude Response
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3 Phase Response
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(f) Given input is x[n] = 5 + 4 cos(0.5mn) + 3 cos(0.67n + 7)
Then, output y[n] = 5| H (e’%)| + 4|H (e/%5™)| cos(0.5mn +

LH (/7)) 4 3| H (e"7)| cos(0.6mn + LH (e7°97) + 1))
Hence, y[n| = 5+ 4 cos(0.5mn).
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