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PROBLEM:
A discrete-time system (FIR filter) is defined by the following z-transform system function:

H(z) = (14052 Y1 — ™4z H1 — e i7/4z7Y

(a) Write down the difference equation that is satisfied by the input x[n] and output y[n] of the system.
Give the numerical values of all filter coefficients.

(b) Determine all the zeros of H (z) and plot them in the z-plane.
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(c) If the input is of the form x[n] = s[n] + Acos(@on + ¢), where s[n] is a speech signal, for what
value of frequency aq (in the range 0 < @ < ) will the filter completely remove the sinusoidal
component? EXPLAIN your answer.
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A discrete-time system (FIR filter) is defined by the following z-transform system function:
H(z) = (1405271 (1 - &™4271)(1 — e79m/457 1

(a) Write down the difference equation that is satisfied by the input z[n]| and output y[n] of the
system. Give the numerical values of all filter coefficients.
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(b) Determine all the zeros of H(z) and plot them in the z-plane.
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(c) If the input is of the form z[n] = s[n] + Acos{@n + ¢), where s[n] is a speech signal, for
what value of frequency @ (in the range 0 < @y < 7) will the filter completely remove the
ginusoidal component? EXPLAIN your answer.
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