
Pythagoras – Math In Music 
 
 
Listening to your favourite playlist, chilling with your friends at a 
weekend, thinking finally a day without math. Is it really the case? 
To be honest – music is math. It sounds ridiculous to link them 
together, but the modern staff music was created based on our 
well-known mathematicians – Pythagoras. Every single person 
who have ever studied mathematics must have heard of 
Pythagoras theorem, but have you ever notice that he is also one 
of the inventor of modern staff music? 
 
 

To start with, let us think about, why are we able to hear sound? An object creates sounds by 
vibration, which form a sound wave (looks like a sine wave). It then transfers through the air 
and at last, enter our ears. For every peak pass in one second, we call it a cycle, with an unit 
Hertz (Hz). The more cycle it passes in every moment, the higher the frequency it generated 
relatively, and thus it explains why different objects produce different sound: they got 
different frequency, based on their weight and how they vibrate. Higher frequency gives 
higher note and conversely, lower frequency gives lower notes. 

 
 
Ok so, back to our brilliant man. Thousand years ago, a meticulous mathematician, 
Pythagoras, walked past a forge and heard two different sizes of hammers produces different 
but harmonized sound, which one of them is doubled the size as another one. By 
investigation, he found that the tune of hammer is directly proportional to the size of the 
respective hammer, which makes the two hammers’ frequency one doubled another. 
Pythagoras then invented a way to record the music – by fractions.  
 
Pythagoras scales work like this - start the scale with any frequency, named the base. For 
example, modern music has 220Hz for the A3 note (which the A is the notation and the 3 is 
the octave where this note lies in). Our brain will think that the next harmonic note is the 
same, and this note appear when its frequency is doubled another, multiplying the base note 
by !

"
. It is an octave and as a result, A4 note have a frequency of 440Hz. On the other hand, 

multiplying it with "
!
 will give us an octave down, which is A2 with 110Hz in this case. Isn’t it 

easy! 



 
 
Considering there won’t be just two notes in a music, Pythagoras realise that a fifth 
(multiplying it by #

!
), also get a harmonized note. Thinking about fitting all the notes within 

one octave using fifths, he first multiplies #
!
 from the base to get the first new note. 

 
He then multiplies the next by #

!
 again, which is (#

!
)2=$

%
. As it exceeds !

"
 and lies out an octave, 

we need to move it an octave back down. $
%
 x "
!
 = $

&
, this fits in "

!
 so, the second new note is 

now created.  

 
Repeat these steps for a few times and Pythagoras found a full octave with 12 notes, which 
sounds pretty similar with the chromatic scales in modern music.  

 
 
 
Trying in another way, filling in all the notes with #

!
 intervals. At the twelve time, (#

!
)12≈ 

129.7. It sounds nearly the same as the note as the base note, but seven octaves higher as 
27=128, which is close to 129.7. This is also a reason for why there is 7 octaves in the piano. 
You might ask why don’t Pythagoras find a more accurate number which fits both of them, 
well…(#

!
)x ≠2y so there will never be a best solution. The next note which both the intervals 

are close to each other is (#
!
)665≈2389, which means you will need 389 octaves in an piano and 

the difference between each notes are so less which is meaningless to have such a large 
number. Therefore, Pythagoras have chosen to continue his experiment with comparatively 
easier and efficient numbers – 12 and 7.  
 



Although the two notes are almost the same, there are still bugs in Pythagoras’ theory: the 
Pythagorean comma. The error is being calculated by "!$.(

"!&
≈1.013, which means it’s not 

exactly the perfect harmony for our brain to hear. As the calculation is imperfect, a nuisance 
note exist in Pythagoras scale by calculating the difference between 128 and (#

!
)11. This is 

named as “The Wolf interval” (!)!"%%
"(("%(

), which refer to C and F# in the modern music.  After a 
while, churches banned this note and rename it as “the Devil’s interval” - to be honest, it’s 
not that bad.  
 
Pythagoras’ theory is proved by the modern technology - fundamental of a musical note is 
determined by the size of whatever vibrates to produce that note, the frequency of that 
object produce. Now, we are no longer using Pythagoras’ scale, but with another way of 
calculating sound – using “equal temperament” with logarithm. Based on Pythagoras’ theory, 
there is 12 notes in one octave. Wanting 12 equally distributed notes, x12=2, which is one 
octave. By rearranging, each notes’ frequency is now12√2(1.059) times higher than its 
predecessor. For example, the Cs at pianos is actually 261.62Hz, 523.25Hz, 1046.50 Hz etc.  
 
Although Pythagoras’ way of measuring music is not best way, but it created a base for the 
measurement and recording of music as modern music is technically the improved and easier 
version of Pythagoras’ tuning. Isn’t it inspiring to connect our daily life issue with math? 
Perhaps it is really the biggest attraction about math. 
 
More or less, music is still math. You can disagree with it, but mathematics do involve in 
everywhere! 
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