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The Most Beautiful Equation 
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7 Equations 

3 

that changed the world 

… and still rule everyday 

life 
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What’s wrong with this picture? 
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Fourier Transform in Auditory System 
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Human Audiogram (Audibility Curve) 

[http://psyc254.uconn.edu/Lecture18/] 

Approximate best frequencies of 

various places along the basilar 

membrane, in hertz. 

Schematic showing the cochlea unrolled, in cross-section. 

[Schnupp, Nelken, and King, 2010, Fig 2.2] 

[Schnupp, Nelken, and King, 2010, Fig 2.1] 

[Schnupp, Nelken, and King, 2010, Fig 2.2] 

The cochlea has sometimes been described as a biological Fourier analyzer. 



Spectrum of Digital Data (1/4) 
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Can you sketch the spectrum of s(t)? 



Spectrum of Digital Data (2/4) 
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This is also the spectrum of 

 for any .c t kT k



Spectrum of Digital Data (3/4) 
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This is also the spectrum of 

 for any .c t kT k



Spectrum of Digital Data (4/4) 
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This is also the spectrum of 

 for any .c t kT k



Example: Convolution 

11 



Important Formulas 
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(Will be provided on the midterm) 


