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Relationship between music theory and mathematics 
Correlation between scale and frequency 

    Frequency ratio  f n / f o = 2 n/12  (Well Temperament)     

   
   * The beat caused by the frequency differences between the sounds of well temperament and the pure  

temperament makes harmonious feeling.  
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Typical chords and their frequency intervals 
        Major    Minor      7th        Diminish   Augment   Major 7th   9th, 11th, etc. 

  

            
         3rd (0.99%)  Min 3rd (1.08%)  3rd (0.99%)  Min 3rd (1.08%)  3rd (0.99%)  3rd (0.99%) 
          5th (0.17%)   5th (0.17%)   5th (0.17%)   Dia 3(-0.8%)  Min 6th (1.26%)  5th (0.17%) 
                                        7th (1.82%)    6th (0.57%)          Maj 7th (-2.11%) 

        
              <-- Children’s song, Enka, Folk, Rock --> 

<-------------------------- Classical music ---------------------> 
              <------------------------------------- Popular music, Latin ------------------------------------------> 
              <----------------------------------------------------------------------- Jazz, Fusion -------------------------------------> 
 
Chord Progression 

 

  

 
Rhythm recognition for automatic transcription 
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Music marks for expression  

 
 
Construction of tone color (Wave form) 

Light spectrum makes color                    Relative spectral sensitivity of the three  
types of cones in the human retina 

    

 Sound spectrum makes tone color 
* Tooth Wave                               * Square Wave (Sounds like clarinet) 

    

ADSR envelope 
The contour of the ADSR envelope is specified using four parameters:  

Attack : How quickly the sound reaches full volume after the sound is activated (the key is pressed).  
Decay : How quickly the sound drops to the sustain level after the initial peak.  
Sustain : The "constant" volume that the sound takes after decay until the note is released.  
Release : How quickly the sound fades when a note ends (the key is released). Often, this time is very short.  
Key-pressed                 Key-released        

↓                            ↓                    Spectrum envelope 

     
http://www.sfu.ca/sonic-studio 
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