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PROBLEM:

The system function H(z) and the impulse response h[n] are two ways to define a LTI system. Use z-
transform to answer the following:

(@) Find the system function for hy[n] = u[n] — u[n — 5].
Use the z-transform of u[n] to express your answer as a ratio of polynomials in z—%. Then simplify to
get a polynomial in z7* (i.e., no denominator). Is this an FIR or IR filter?

(b) Find the system function for hy[n] = (3)"u[n] + (—3)"uln].
Express your answer as: (1) a sum of two first-order rational functions; and (2) a ratio of polynomials
in z~1 (one numerator over one denominator).

1—z72
c) Determine the impulse response when the system function is: H¢(2) = ————.
(c) P P y oD =151
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(d) Determine the impulse response when Hy(z) =
1-1iz1H@a+0.75z71)

Hint: write Hq(2) as a sum of first-order rational functlons

(e) Determine the impulse response when He(z) = 14222+ 424 —62°— 8278,
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