
1 Problem 1

a).

h[n] =

8
>>><

>>>:

�0.25 if n = 0

0.5 if n = 1

�0.25 if n = 2

0 otherwise.

(1)

The system is causal since h[n] = 0 for all n < 0. The system is stable since

1X

n=�1
|h[n]| = 0.25 + 0.5 + 0.25 = 1 < 1. (2)

b).

H(ej!) =

1X

n=�1
h[n]e�j!n (3)

= �0.25 + 0.5e�j! � 0.25e�2j! (4)

= e�j!(�0.25ej! + 0.5� 0.25e�j!) (5)

= e�j!(0.5� 0.5 cos(!)) (6)

= e�j!(sin2(!/2)) (alternate answer) (7)

|H(ej!)| = (0.5� 0.5 cos(!)) (8)

= (sin2(!/2)) (9)
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Comments:

• It was expected to see one of (6) or (7) or (8) or (9), i.e. some simplification of the impulse response or
impulse response magnitude to sine/cosine form was necessary.

• The plot does not have cusps or corners at 0, 2⇡, etc. It is a simple cosine shifted up (no deducted points)

c). The system is linear phase: A(ej!) , (0.5 � 0.5 cos(!)) is real and nonnegative, and H(ej!) = A(ej!)e�j!

Comments:

• Two points for correct answer, three points for correct justification/explanation/derivation

• Just because a function has a cosine or sine does not mean it automatically takes on positive and negative
values

d).

+x[n]
�0.25

D

+

D

0.5

�0.25

y[n]

2 Problem 3

a). X(ej0) = 4� 1 + 3� 2 + 3� 1 + 4 = 10

b). X(ej⇡) = 4 + 1 + 3 + 2 + 3 + 1 + 4 = 18

c).
´ ⇡
�⇡ X(ej!)d! = 2⇡x[0] = 8⇡.

d).
´ ⇡
�⇡ |X(ej!)|2d! = 2⇡

P6
n=0 |x[n]|2 = 112⇡

e). Note that x̃[n] , x[n+3] is even symmetric, thus the transform of x̃[n] is real. By the time shifting property of
Fourier Transforms, e�3j!A(ej!) is the Fourier Transform of x[n] where A(ej!) is the (real) Fourier Transform
of x̃[n]. We then have that ](X(j!)) = �3! and thus d

d!]X(ej!) = �3.
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