
PROBLEM:
Define a discrete-time signal via the formula:

y[n] = A cos(0.16πn + φ) for n ≥ 0

(a) Design a feedback filter that will synthesize y[n]. Give your answer in the form of a differ-
ence equation with numerical values for the coefficients. Assume that the synthesis will be
accomplished by using an impulse input to “start” the difference equation (which has zero
initial conditions).

(b) Determine the pole locations for the system function H(z) that will synthesize y[n].

(c) If this signal is played out through a D-A converter with fs = 8000 Hz, what frequency will
be heard?


