
Problem 7.4

To determine the DTFT of:

(a) h1[n] = 5�[n]� sin(0.25⇡n)
0.2⇡n

sin(0.25⇡n)
⇡n

=

(
1 |!̂|  0.25⇡

0 0.25⇡ < |!̂|  ⇡
and 5�[n] after taking DTFT

is 5.
Hence, h1[n] after taking DTFT is:

H1(ej!̂) = 5� 1
0.2

(
1 |!̂|  0.25⇡

0 0.25⇡ < |!̂|  ⇡

(b)h2[n] =
sin(0.4⇡n)
0.1⇡n � sin(0.1⇡n)

0.1⇡n

DTFT of sin(0.4⇡n)
⇡n

is

(
1 |!̂|  0.4⇡

0 0.4⇡ < |!̂|  ⇡

DTFT of sin(0.1⇡n)
⇡n

is

(
1 |!̂|  0.1⇡

0 0.1⇡ < |!̂|  ⇡

Hence, DTFT of h2[n] is:

H2(ej!̂) =
1
0.1

(
1 |!̂|  0.4⇡

0 0.4⇡ < |!̂|  ⇡
� 1

0.1

(
1 |!̂|  0.1⇡

0 0.1⇡ < |!̂|  ⇡
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(c)h3[n] =
sin(0.4⇡(n�8)
0.1⇡(n�8)) � sin(0.1⇡(n�8))

0.1⇡(n�8))

h3[n] is related to h2[n] as h3[n] = 0.1h2[n� 8]

Hence, H3(ej!̂) = 0.1H2(ej!̂)e�j!̂8, where H2(ej!̂) is com-
puted in (b).
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