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Problem 20) 

a) 𝑓𝑓(𝑥𝑥) = Tri(𝑥𝑥). 

b) 𝐹𝐹(𝑠𝑠) = ∫ 𝑓𝑓(𝑥𝑥) exp(−i2𝜋𝜋𝑠𝑠𝑥𝑥)𝑑𝑑𝑥𝑥∞
−∞ = ½∫ ∫ Rect(𝑥𝑥 𝛽𝛽⁄ )∞

−∞ exp(−i2𝜋𝜋𝑠𝑠𝑥𝑥)𝑑𝑑𝑥𝑥𝑑𝑑𝛽𝛽2
0  

 = ½∫ 𝛽𝛽 sinc(𝛽𝛽𝑠𝑠)𝑑𝑑𝛽𝛽2
0 = ½� 𝛽𝛽 sin(𝜋𝜋𝜋𝜋𝜋𝜋)
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0
= 1

2𝜋𝜋𝜋𝜋 ∫ sin(𝜋𝜋𝛽𝛽𝑠𝑠)𝑑𝑑𝛽𝛽2
0  

 = − cos(𝜋𝜋𝜋𝜋𝜋𝜋)
2(𝜋𝜋𝜋𝜋)2
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2
= 1 − cos(2𝜋𝜋𝜋𝜋)

2(𝜋𝜋𝜋𝜋)2
= 2sin2(𝜋𝜋𝜋𝜋)

2(𝜋𝜋𝜋𝜋)2
= sinc2(𝑠𝑠). 

It is thus confirmed that the Fourier transform of 𝑓𝑓(𝑥𝑥) is the same as that of Tri(𝑥𝑥). 
 

Using scaling property 
and the fact that 

ℱ{Rect(𝑥𝑥)} = sinc(𝑠𝑠). 


