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                 UNIT-IV 

FOURIER TRANSFORMS 

Example 1 
 

Find the F.T of f(x) defined by 
f(x) = 0 x<a 

= 1 a<x<b 
= 0 x>b. 

The F.T of f(x) is given by 

1 

F{f (x)} =  eisx f (x) dx. 

2 - 


1 b 

=  eisx .dx . 

2 a 

 
1 b 

= 

2 a 

1 eibs – eias 

= .    

2 is 
 

Example 2 
 

Find the F.T of f(x) = x for   x   a 

= 0  for  x  > a. 

 
1 

F{f (x)} =  eisx f (x) dx. 

2 - 



1 a 

=  eisx .x.dx. 

2 -a 



ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY 

MA8353TRANSFORM AND PARTAIL DIFFERENTIAL EQUATIONS 

1 xeisx 

2 is 

aeisa 

 
is 

a 

 
is 

-2ai 

 
s 

1 a 

=  x .d 

2 -a 

 

= - 

 
 

 
a 

eisx 

 

(is)2 
-a 

 

1 eisa ae-isa 

= - + + 

2 (is)2 is 
 
 

1 1 

= (eisa + e-isa ) + (eisa - e-isa ) 

2 s2 
 
 

 

1 2i 
= cossa + sinsa 

2 s2 
 

2i 1 
=  .  [sinsa - as cossa]. s2

  2
i [sinsa - as cossa] 

= (2/) 

s2 

 
 
 

Example 3 
 

Find the F.T of f(x) = eiax , 0 < x < 1 
 

= 0 otherwise 
 

The F.T of f(x) is given by 

1 

F{f (x)} =  eisx f (x) dx. 

2 - 



1 1 

=  eisx . eiax dx. 

eisx 

 
is 

e-isa 

 
(is)2 
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ei(s+a)x 

 
i(s+a) 

 
 
 
 

= 
 

 

1 1 
= 

2 0 
 

1 

= {ei(s+a)x -1} 

i2.(s+a) 

 
i 

= {1- ei(s+a)} 

2.(s+a) 
 

Example 4 
 

 
2   2 2 2 

Find the F.T of e-a x , a>0 and hence deduce that the F.T of e-x / 2 is e-s / 2. 
 

The F.T of f(x) is given by 

1 

F{f (x)} =  eisx f (x) dx. 

2 - 


F e-a2x 2  
= 

1 
   e 
2 -

–a 2x2
. eisx .dx. 

 

2 2 

e-s / 4a  2
 

=  e-[ax – (is/2a)] dx . 

2 -

2    2 

e-s / 4a  2
 

=    e-t dt, by putting ax –(is/2a) = t 

a2 -

2    2 

e-s / 4a  2
 

=  .  , since  e-t dt =  (using Gamma functions). a2

  -

2 0 


1 


1 



2
 ei(s+a)x .dx . 

0 
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eisx 

 
is 









2 

To find F{e-x / 2} 

1 2    2 

= e-s / 4a . ---------------------- (i) 

2.a 

 

Putting a = 1/ 2 in (1), we get 

 
2 2 

F{e-x / 2} = e-s / 2 . 

 

Note: 
If the F.T of f(x) is f(s), the function f(x) is called self-reciprocal. In the above 

2 

example e -x / 2 is self-reciprocal under F.T. 
 

Example 5 
 

Find the F.T of 

f(x) = 1 for x<1. 

= 0 for x>1. 



Hence evaluate  sinx   dx. 
0 x 

The F.T of f(x), 

1 

i.e., F{f (x)} =  eisx f (x) dx. 

2 - 



1 1 

=  eisx .(1).dx . 

2 -1 
1 

1 
= 

2 -1 
 

1 eis – e -is 

= . 

2 is 

sins 

=(2/)  , s ≠ 0 s 
sins 

Thus, F{f(x)}= F(s) =(2/). , s ≠ 0 
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s 
Now by the inversion formula , we get 

 
 

1 

f(x) =  f(s).  e-isx .ds. 

2 - 


 sins 1 for x<1 

or =    (2/) . e-isx .ds.= 

- s 0 for x>1. 

 
1  sins  1 for x<1 

i.e,   e-isx . ds.= 

 - s 0 for x>1. 
 

Putting x = 0, we get  
 

1  sins 
 ds = 1 

 - s 

 

2  sins 

 
 
 
 
 
 
 
 
 

Exercises 

i. e,  ds = 1, since the integrand is even. 
 0 s 

 

 sins 

  ds = 

0 s 2 

 sinx 

Hence,  dx = 

0 x 2 

(1) Find the Fourier transform of 
1 for x<a 

f(x) = 

0 for x>a. 

(2) Find the Fourier transform of 
x2 for xa 

f(x) = 

0 for x>a. 
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(3) Find the Fourier transform of 
a2 – x2 , x<a 

f(x) = 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0 , x >a>0. 
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