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2. (25 pts.) Perform the convolution w[n]  of the following two signals, and carefully 
sketch the output signal  

x[n] =
1
2

⎛
⎝⎜

⎞
⎠⎟
n

, n ≥ 0

0, else

⎧

⎨
⎪

⎩
⎪

 , and   
y[n] =

1, −5 ≤ n ≤ 5
0, else

⎧
⎨
⎩ . 
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4. (25 pts) Consider the signal x(t) shown below: 

 

a)  (11) Find a simple closed-form expression for the CTFT X( f )of x(t) . Your 
answer should not contain any operators, i.e. your answer should be written in 
summation form without comb or rep operators. 

x(t) = 2 ⋅ rep0.2 rect(t/0.1)[ ]−1
X( f ) = 2 1

0.2
⋅comb 1

0.2

0.1⋅sinc(0.1f)[ ]−δ ( f )

= comb0.2 sinc(0.1f)[ ]−δ ( f )

= sinc(0.1k/0.2)
k=−∞

∞

∑ δ ( f − k / 0.2)−δ ( f )

= sinc(k/2)
k=−∞
k≠0

∞

∑ δ ( f − k / 0.2)

 

b)  (5) Carefully sketch X( f ) . Be sure to dimension all important quantities. 

 

Consider the signal shown below: 
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c)  (6) Find a simple closed-form expression for the CTFT Y ( f )of y(t) . Your 
answer should not contain any operators. 

y(t) = x(t) ⋅ rect(t/0.4)
Y ( f ) = X( f )∗0.4 ⋅sinc(0.4f)

= 0.4 ⋅ sinc(k/2)
k=−∞
k≠0

∞

∑ ⋅sinc 0.4( f − k / 0.2)( )
 

d)  (3) Carefully sketch Y ( f ) . Be sure to dimension all important quantities. 
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