
PROBLEM:
This problem has been given before on exams. It would be good review.
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For each of the frequency response plots (A, B, C, D, E, F), determine which one of the following systems1

(specified by either an H(z) or a difference equation) matches the frequency response (magnitude only).
NOTE: frequency axis is normalized; it is ω̂/π . In addition, derive a formula for the magnitude-squared of
the frequency response, |H(e jω̂)|2, for S3 and S4.

S1 : y[n] = 0.4y[n − 1] + x[n] + x[n − 1]

S2 : H(z) =
1 + z−1

1 − 0.75z−1

S3 : y[n] = −0.75y[n − 1] + x[n] − x[n − 1]

S4 : H(z) =
1 − z−1

1 − 0.75z−1

S5 : y[n] = x[n] − x[n − 1] + x[n − 2]

S6 : H(z) = 1 − z−1 + z−2 − z−3

S7 : y[n] = x[n] + 1
4 x[n − 1] − 3

4 x[n − 2]

S8 : H(z) = 1
3(1 − z−1)3

1These 8 systems are exactly the same as the previous matching problems.


