
ENGR383– SIGNALS AND SYSTEMS
Problem Set 21—Properties of DT Fourier Transform Professor Kump

Problem 21.1: The signal x[n] =

{
1, |n| ≤ N1

0, else
has the Fourier transform X(ejω) = sin(ω(N1+1/2))

sin(ω/2) . Use this fact

along with properties of Fourier transforms to find the Fourier transform of g[n] shown in Figure 1. List each
property you use at the time you use it.

Problem 21.2: A certain LTI system has impulse response h[n] = (−1/3)nu[n] and input x[n] = (1/2)n−1u[n− 1].
Use the convolution property of Fourier transforms (and possibly others) to determine the output signal y[n].

Problem 21.3: Use tables of common signal-transform pairs and properties of the Fourier transform to determine
the signal x[n] whose Fourier transform is X(ejω) = e−jω

(1+ 1
2
e−jω)2

.

Figure 1

Optional, but testable problems: 5.24, 5.29.
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