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1. Does the Fourier series prove that a non-periodic function is a sum of  trigonometric 
functions?

2. What are the steps of divide & conquer approach?

3. Based on Euler's formula, a general point on a complex plane can be represented in what 
format?

Questions



1.History

2.Fourier series

3.Fourier transform

4.Discrete Fourier transform (DFT)

5.Fast Fourier transform (FFT)

6.Some Applications 

7.Implementation of FFT

Content



• 1807, Jean-Baptiste Joseph Fourier proposed Fourier Series. A Fourier series is an expansion of a periodic   
function into a sum of trigonometric functions [1]

• The Fourier transform (FT) is a transform that converts a function into a form that describes the frequencies 
present in the original function [2]

• The discrete Fourier transform (DFT) converts a finite sequence of equally-spaced samples of a function into a 
same-length sequence of equally-spaced samples of the discrete-time Fourier transform (DTFT), which is a 
complex-valued function of frequency

• 1965,  J. W. Cooley and John Tukey. A fast Fourier transform (FFT) is an algorithm that computes the discrete 
Fourier transform (DFT) of a sequence, or its inverse (IDFT)[4]
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2. Fourier series





3. Fourier Transform



https://eipi10.cn/mathematics/2020/04/19/fourier_transform_2/



https://eipi10.cn/mathematics/2020/04/19/fourier_transform_2/





4. DFT



5. FFT



1. Divide

1. Conquer: recursively compute

1. Combine



T(n,|x|) = 2T(n/2,|x|) + O(n+|x|)









6. Application



7. Implementation



Frequency Disturbance Recorder(FDR)





https://fnetpublic.utk.edu/spectrum_map.html
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4. DFT



• GSB: is a URL blacklist that contains both malicious and phishing URLs and is used by the web browsers Google 

•

Background
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5. FFT
First, we are going to divide f(x) into even & odd coefficients

Next, recursively compute A even and A odd for y in x^2 where x2 is the set of squares of all numbers in x.

Combine
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