
ENGR383– SIGNALS AND SYSTEMS
Problem Set 20—Discrete-Time Fourier Transform Basics Professor Kump

Problem 20.1: Determine the Fourier transform of each of the discrete-time signals below. Use a straightedge to
plot the transform’s magnitude and phase on separate plots. Label all axes and all important features. Show the
origin for context.

(a) xa[n] = (1/2)nu[n]

(b) xb[n] = (1/4)nu[n]

Problem 20.2: Determine the Fourier transform of g[n] = (1/2)|n|.

Problem 20.3: A certain signal w[n] has the Fourier transform W (ejω) = 2π
3

∑∞
k=−∞ δ(ω − k 2π

3 ).

(a) With a straightedge, plot W (ejω) and label both axes and all important features. Show the origin for context.

(b) Determine the signal w[n].

(c) With a straightedge, stem-plot w[n] and label both axes and all important features. Show the origin for
context.

Optional, but testable problems: 5.1, 5.2, 5.3, 5.4, 5.21, 5.22
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