Problem 9.9
Given, H(z) is the cascade of five first-difference filters.

(a) Then, the system function H(z) of the overall system is:
H(z)=(1—-2z71°

(b) Plot of poles and zeros in z-plane:

Plot of Poles and Zeros in the Complex z-plane
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(¢) Frequency response of the system : H(e/¥) = (1 — e /%)°
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(d) H(z) = (1 — 2z71)°>. This can be expanded using the bino-
mial expansion formula: (z+y)" =Y (}) «"y" ",

-1

where x =1,y = —2"",n = 5.

After expansion,
H(z)=(1—2"1° =1-52"14+102"2-100[n — 3] +5271 —27°

Thus, h|n| = d[n| —5dn —1]+10d[n — 2] —10d|n — 3] +5[n —
4] — o0[n — 5.
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