
Problem 8.3

To determine formula for 12-point DFT.
(a)y0[n] = 3(�1)n for n = 0, 1, 2, 3, ...11

Taking DFT, Y0(ej!̂k) =
N�1P
n=0

y0[n]e�j!̂kn, where N = 12 and

!̂k =
2⇡k
N
, k = 0, 1, 2.., N�1.. Hence, Y0(k) =

N�1P
n=0

y0[n]ej(2⇡/N)kn.

(�1)n = (ej⇡)n. Thus, Y0(k) =
11P
n=0

3(�1)ne�j
2⇡
12kn =

11P
n=0

3ej
2⇡
126ne�j

2⇡
12kn

e
j
2⇡
126n = e

j⇡n

Y0(k) = 3
11P
n=0

e
j
2⇡
12 (k�6)n

Let r = e
j
2⇡
12 (k�6)n

By geometric series, Sn = ar
0 + ar

1 + .... + ar
N�1 for r 6= 1

Sn = 1�r
N

1�r

Thus, Y0(k) =
1�e

j2⇡(k�6)

1�e
j 2⇡12 (k�6)

(b)

y1[n] =

(
1 n = 0, 1, 2, 3

0 n = 4, 5, ...., 11
(3)

y1[n] can be represented as y1[n] = u[n]� u[n� 4]

12



The DFT of y1[n] is Y1[k] =
sin(124(2⇡k/12))

sin(12(2⇡k/12))
e
�j(2⇡k12 (4�1)/2

=
sin(⇡k3 )

sin(⇡k12 )
e
�j(⇡k4 )

(c)

y2[n] =

(
1 n = 0, 2, 4, 6, 8, 10

0 n = 1, 3, 5, 7, 9, 11
(4)

y2[n] is expressed as y2[n] = 1
2[1 + e

j
2⇡
12 (6n)](u[n]� u[n� 12])

= 1
2(u[n]� u[n� 12]) + e

j(2⇡(6n)12 )(u[n]� u[n� 12])

Taking DFT yields:

Y2(k) =
1
2
sin(⇡k)

sin(⇡k12 )
e
�j

2⇡k
12

(12�1)
2 + 1

2
sin(⇡(k�6)

sin(⇡(k�6)
12 )

e
�j⇡(k�6)11/12

Hence,
Y2(k) =

1
2
sin(⇡k)

sin(⇡k12 )
e
�j⇡k11/12 + 1

2
sin(⇡(k�6)

sin(⇡(k�6)
12 )

e
�j⇡(k�6)11/12
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