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EEE 5502 (Fall 2022) – Practice Discrete-Time Fourier Transforms, 2022

Question #1: Determine the discrete-time Fourier transform (DTFT) or inverse DTFT for the
following equations. Use the discrete-time transform tables on the course website.

(a) x[n] = (0.2)nu[n] ∗ (0.5)n−14u[n− 12]

Solution:

x[n] = (0.2)nu[n] ∗ (0.5)n−12−2u[n− 12]

= (0.2)nu[n] ∗ 4(0.5)n−12u[n− 12]

X(ω) =

(
1

1− 0.2e−jω

)(
4e−j12ω

1− 0.5e−jω

)

(b) x[n] = (−1)n

Solution:

x[n] = cos(πn)

X(ω) = π

∞∑
k=−∞

[δ(ω − π − 2πk) + δ(ω + π − 2πk)]

= 2π
∞∑

k=−∞
δ(ω − π − 2πk)

(c) X(ω) =
e−jω4

5− e−jω

Solution:

X(ω) =
e−jω4

5− e−jω

=
(1/5)e−jω4

1− (1/5)e−jω

x[n] = (1/5)(1/5)n−4u[n− 4]

= (1/5)n−3u[n− 4]
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(d) X(ω) =
π

j

∞∑
k=−∞

[δ(ω − π/2− 2πk)− δ(ω + π/2− 2πk)]

Solution:

x[n] = sin((π/2)n)
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