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� Duration of note determined by time signature, tempo, 
note type

� Time signature: N/D
• There are N notes of type D per bar
• D is a power of two

� Tempo measured in beats per minute or BPM.



�������� ��	
�<

�	����������
�����
	��

� Unit of frequency: hertz (Hz)�

� Base unit of hertz: 2pi rad/s, one complete cycle in one second

� E.g. the A4 note is 440 Hz or 440*2*pi rad/s = 440 sine periods
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� Each note is 
approximated by a sine 
wave

� Piano frequency range of 
27.5 Hz to 4186 Hz

� Humans generally able to 
hear between 20 Hz and 
20,000 Hz
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0.03125 seconds of a 440 Hz 
wave, an idealized A4 note
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� The standard piano has 88 keys.
� All the white keys are in the scale of C major.
� Map a song in C major from piano index to C 

major scale index

Above, indexes into the C major scale
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� Example using sg= [24 28 26 31]
• scale_song( sg ,2) (make twice as many notes)�

• In the graph nodes with ‘x’ are original notes, ‘o’ are added notes

0 2 4 6 8 10 12 14 16
24

25

26

27

28

29

30

31

Here a 1 bar song (in 4/4) is expanded 
to 4 bars OR could be interpreted as a 
one bar accompaniment.

Notice that the ‘x’ nodes also have circles around them
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� A graph of reference frequencies from 27.5*2k Hz for k = 0 to 9
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Original frequency graph in blue Altered frequency graph in green

One half of the DFT graph for Vivaldi
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vivaldi_eq = 
multibandEQ(vivaldi, [.001 .1   .9 (1-.001)], [.2 . 2], 44*1024);
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