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Frequency

Frequency is the wave property that is directly related to the pitch of the notes that we play on our
instruments.

In the branch of physics known as acoustics, frequency is defined as the number of times a wave cycle
occurs in one second and is expressed in hertz (Hz).

Frequency is the reciprocal of period, which in mathematical formulas is expressed:

. 1 2 3 4 5 This wave is 5 Hz
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Humans do not perceive all frequencies but only a range:

from 20 to 20,000 Hz
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The measure of an octave, or any other musical interval,
grows as frequency increases.

Practically, the steps between notes that we perceive to be all the same actually correspond to frequency values, in

hertz, that grow larger and larger. They follow an exponential trend (larger and larger steps) rather than a linear trend
(steps that are all the same).

| construct a scale that is exponential (with larger and larger frequency steps)
to compensate for the logarithmic way our hearing works

in order to to perceive notes with a linear pattern (with steps that are all perceived the same).

...||+ m : m“

Exponential Logarithmic Linear
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Equal temperament

Linear

how | perceive
the intervals

Exponential

as | set
the succession
of frequencies

Logarithmic
how it works
the auditory system
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Guitar frets widths
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Organ pipes length
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Piano strings lengths
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Equal temperament

How then is the frequency of a note calculated?
The ratio between the frequencies of two successive semitones is a constant
ratio, r.
Given a base frequency f,
. . * X — 12
to get the next semitone X | need only do: f Ier where Fer = '\/2_

1.0594631...

EXAMPLE
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