
Fourier Transform 

 Fourier transform is a mathematical tool that transforms a mathematical 

function defined in a special domain to another mathematical function 

in a frequency domain. 

 The Fourier transform and its inverse transform are described in both 

continuous and discrete domains. These transforms are widely used to 

solve numerous problems in science and technology. 

STANDARD RESULTS: 

 ∫ 𝑒𝑎𝑥 𝑠𝑖𝑛𝑏𝑥 𝑑𝑥 =
𝑒𝑎𝑥

𝑎2+𝑏2
(𝑎 𝑠𝑖𝑛𝑏𝑥 − 𝑏 𝑐𝑜𝑠𝑏𝑥) 

 ∫ 𝑒−𝑎𝑥 𝑠𝑖𝑛𝑏𝑥 𝑑𝑥 =  
𝑏

𝑎2+𝑏2

∞

0
 

 ∫ 𝑒−𝑎𝑥 𝑐𝑜𝑠𝑏𝑥 𝑑𝑥 =  
𝑎

𝑎2+𝑏2

∞

0
   Where ∫ 𝑒𝑎𝑥 𝑐𝑜𝑠𝑏𝑥 𝑑𝑥 =

𝑒𝑎𝑥

𝑎2+𝑏2
(𝑎 𝑐𝑜𝑠𝑏𝑥 + 𝑏 𝑠𝑖𝑛𝑏𝑥) 

 ∫ 𝑒−𝑥2
𝑑𝑥 =  √𝜋

∞

−∞
 

 ∫
𝑒𝑎𝑥−𝑒−𝑎𝑥

𝑒𝜋𝑥−𝑒−𝜋𝑥
𝑑𝑥 =

1

2
tan (

𝑎

2

∞

0
)  

 ∫
𝑒𝑎𝑥+𝑒−𝑎𝑥

𝑒𝜋𝑥−𝑒−𝜋𝑥
𝑑𝑥 =

1

2
sec (

𝑎

2

∞

0
)  

 ∫
𝑒−𝑎𝑥

𝑥
𝑠𝑖𝑛𝑏𝑥 𝑑𝑥 = tan−1(

𝑏

𝑎
)

∞

0
 , 𝑎 > 0, 𝑏 > 0  

 ∫
𝑠𝑖𝑛𝑎𝑥

𝑥
 𝑑𝑥 =

𝜋

2

∞

0
      𝑖𝑓 𝑎 > 0  

Fourier Complex Integral: 

The Fourier complex integral form is   

𝑓(𝑥) =
1

2𝜋
∫ 𝑒𝑖𝑤𝑥 𝑑𝑤 ∫ 𝑓(𝑡)𝑒−𝑖𝑤𝑡𝑑𝑡

∞

−∞

∞

−∞

 

Fourier Transform: 

The Fourier complex integral form can be written in the form of Fourier 

transform 

𝑓(𝑥) =
1

2𝜋
∫ 𝑒𝑖𝑤𝑡 𝑓(𝑤) 𝑑𝑤

∞

−∞

 



Where 𝑓(𝑤) = ∫ 𝑓(𝑡)𝑒−𝑖𝑤𝑡 𝑑𝑡   𝑜𝑟 ∫ 𝑓(𝑥)𝑒−𝑖𝑤𝑥𝑑𝑥 ,      𝑖𝑓 𝑥 = 𝑡
∞

−∞

∞

−∞
 

F(w) is called Fourier transform of f(x) and f(x) is called inverse Fourier 

transform of f(w). 

 Fourier transforms are of two types 

1. Fourier sine transform 

2. Fourier cosine transform 

  


