
COMPOSITION: ELECTRONIC MEDIA II 
Feb. 8, 2006 
Tuning: Pitches, Myenumbers. Freq., Ratio, Semitone, Intervals, Cents, and yes, GROUPS 

 
1. The chart below shows the tuning structure of a one-octave 12-note equal-tempered scale from C4 to C5. 
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2.. Consider pitch name and ocatve number conventions. 
 
3. Compare pitches with MIDI Keynumbers.  Consider going  above or below the notes in the chart. 
 
4. Discussion of Frequency: 
 a. In terms of pitches 
 b. In terms of keynumbers 
 c. In terms of ratios. 
 
5. Discussion of intervals (measure in semitones), generating intervals, ratios, and generating ratios. 
 
6. Note for a an equal-tempered scale of n semitone, the intervals x, y, … that are relatively prime to n generate the 

scale under mod n addition.  The generators of an equal-tempered scale form a mathematical group.  The 
generators for the 12-note scale form a 4-group such that: 

 1 5 7 11 
1 1 5 7 11 
5 5 1 11 7 
7 7 11 1 5 
11 11 7 5 1 
 This is a Klien 4-group under mod 12 multiplication 
  

 

7. Consider the isomorphism of the group above to the group formed by the contrapuntal refelctions operations P, I, 
R, RI: 

 P I R RI 
P P I R RI 
I I P RI R 
R R RI P I 
RI RI R I P 
 
This is a Klien 4-group under composition of operations. 


