
 
 
Problem: compute the Fourier transform of the following functions using the definition: 
1) The Dirac delta 
 
 
 
 
 
 
 
 
 
2) The step function with a decreasing exponential 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3) The Heaviside or step function 
 
 
 
 
 
 
the limit 	 	       doesn't exist (oscillations at infinity). But we can use the result from the previous example, 
thinking of the Heaviside function as a "limiting function" of the decreasing exponential step function when 
Then, 
 
 
 
But if we compute the inverse transform by the definition, 
 
 
 
we see that we must include the case 
 
 
 
so we need a function      that only exists at         , such that the last integral is finite. This is the Dirac delta. Then we have  
 
 
where p.v. means Cauchy's principal value. 
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4) The rectangular function 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Problem:  show the property of similarity of the Fourier transform. 
 
 
 
 
 
 
 
 
 
 
 
 
Problem: show the property of displacement in time of the Fourier transform. 
 
 
 
 
 
 
 
 
 
 
 
Problem: show the property of the derivative in frequencies of the Fourier transform. 
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Problem: Compute the Fourier transform of the function 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Problem: solve the differential equation  
 
 
which describes a harmonic oscillator using Fourier transforms. 
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Problem: solve the differential equation 
 
 
 
which represents a forced harmonic oscillator or a LC circuit, using Fourier transforms. 
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