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Signal Spectrum using Fourier Transform 

3.1 Fourier Transform 

The Fourier transform is used to convert a continuous and non-

periodic time-domain signal into the frequency domain. The 

resulting frequency domain representation from performing the 

Fourier transform is continuous and non-periodic. The Fourier 

transform of 𝑥(𝑡): 

 

 

The inverse Fourier transform of 𝑋(𝑤): 
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3.2 Properties of the Continuous-Time Fourier Transform 

There are a number of properties of the Fourier transform that may be 

used to simplify the evaluation of the Fourier transform and its inverse. 

Some of these properties are described below: 

 

3.3 Frequency response  

In Lecture1 we showed that the output 𝒚(𝒕) of a continuous-time LTI 

system equals the convolution of the input 𝒙(𝒕) with the impulse response 

𝒉(𝒕) ; that is 
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Applying the convolution property, we obtain, 

 

Where 𝒀(𝒘),𝑿(𝒘) and 𝑯(𝒘) are the Fourier transforms of 𝑦(𝑡), 𝑥(𝑡) and 

ℎ(𝑡), respectively. we have 
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