
 

 

Answer on Question #52554 – Math – Calculus  

Question 

Find the Fourier transform of the following function: 𝑓(𝑥) = {
1, |𝑥| < 𝑎
0, |𝑥| ≥ 𝑎

. Hence evaluate 

∫
sin 𝑎𝑥

𝑥
𝑑𝑥

∞

−∞
.  

Solution 

 Since function 𝑓(𝑥) is even then we have: 

𝑓(𝑦) = ∫ 𝑓(𝑥)𝑒−𝑖𝑥𝑦𝑑𝑥
∞

−∞
= ∫ 𝑒−𝑖𝑥𝑦𝑑𝑥

𝑎

−𝑎
= 2 ∫ cos 𝑥𝑦 𝑑𝑥

𝑎

0
= 2

sin 𝑎𝑦

𝑦
, 𝑦 ∈ ℝ.  

Now using the formula of inverse transform we obtain: 

𝑓(𝑥) =
1

2𝜋
∫ 𝑓(𝑦)𝑒𝑖𝑥𝑦𝑑𝑦

∞

−∞
=

1

𝜋
∫

sin 𝑎𝑦

𝑦
𝑒𝑖𝑥𝑦𝑑𝑦

∞

−∞
. Letting 𝑥 = 0 we conclude that 

𝑓(0) =
1

𝜋
∫

sin 𝑎𝑦

𝑦
𝑑𝑦

∞

−∞
⇒

1

𝜋
∫

sin 𝑎𝑦

𝑦
𝑑𝑦

∞

−∞
= 1 ⇒ ∫

sin 𝑎𝑦

𝑦
𝑑𝑦

∞

−∞
= 𝜋.  

Answer:  𝑓(𝑦) = 2
sin 𝑎𝑦

𝑦
;  ∫

sin 𝑎𝑥

𝑥
𝑑𝑥

∞

−∞
= 𝜋.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

www.AssignmentExpert.com 


