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Summary 
 

My presentation concerns the application of an analytical method called “The 
Irrelative System in Tonal Harmony” for the purpose of study of the tonal structure of 
F. Chopin’s Mazurkas. 

Original method (Majchrzak 2005, 2007) consists in assignation of chords 
appearing in a piece of music to individual key ranges being keys in their respective 
natural variety. Using the analytical method in question, a diagram of tonal structure of 
a piece can be produced, such tonal structure being understood as quantitative relation 
of key ranges for which specific chords have been classified.  

Let us mark the keys with the consecutive integers: the sharp keys with positive 
numbers, the flat keys – with negative numbers. The absolute value of the integer 
designates the number of accidentals in the key. The number (4) marks the keys of E 
major and C#  minor; the number (-1) – the keys of F major and D minor. 

For any tone, we can determine the keys it appears in. For instance, the tone D 
appears in these keys: -3 (E flat major and C minor), -2 (B flat major and G minor), -1 
(F major and D minor), 0 (C major and A minor), 1 (G major and E minor), 2 (D major 
and B minor), 3 (A major and F sharp minor), whereas the tone D does not appear in 
e.g. -8 or 4 keys. The successive columns in the table 1 represent: A - tones; B - the 
keys in which those tones appear.  
Table 1 

A B A B 
… ... C (1, 0, -1, -2, -3, -4, -5) 

C sharp (8, 7, 6, 5, 4, 3, 2) B flat (-1, -2, -3, -4, -5, -6, -7) 
E (5, 4, 3, 2, 1, 0, -1) D flat (-4, -5, -6, -7, -8, -9, -10) 
A (4, 3, 2, 1, 0, -1, -2) G flat (-5, -6, -7, -8, -9, -10, -11) 
G (2, 1, 0, -1, -2, -3, -4) ... ... 

 
The substratum for our chord classification is the arithmetic average of keys 

wherein the tones of a given diatonic chord appear: 

arithmetic average = 
n

x...xxx n321 ++++
 

where: 
x1, x2, x3, ..., xn – keys wherein the tones of a given diatonic chord appear 
n – number of all keys. 



 
Examples: 

1) E-G sharp: 

 arithmetic average (AA) = 77
)3456789()1012345(

+
+++++++−+++++

 = 4 

2) G-B-D-F: 

AA = 7777
)6543210()3210123()0123456()4321012(

+++
−−−−−−+−−−+++++++++++−−−−++

= -0,25 

 
In this method: 
Arithmetic average space - all numeric values derivable from the above arithmetic-
average formula. The arithmetic average space is divided into key ranges (KRs), each 
of which is a key range with a given number of clef signs. E.g., the key range of one-
flat keys (F major and D minor) encompasses the arithmetic average space’s open-
ended range, spanning between -0,5 and -1,5. The key range of two-sharp keys (D 
major and B# minor) encompasses the arithmetic average spanning between 1,5 and 
2,5. The key range of four-sharp keys (E major and C# minor) encompasses the 
arithmetic average spanning between 4,5 and 5,5.  
Chords and Key Range. Examples: the chord GBDF (AA = -0,25) belongs to KR 0 
(C major and A minor). The chord EG#BC# (AA = -4) belongs to KR 4 (E major and 
C# minor). The chord BDGA (AA = 0,75) belongs to KR 1.  
N-D – non-diatonic chords 
U/R – unison/rests 
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Examples of tonal structure of selected Mazurkas 
 

 

Mazurka in F sharp Minor (KR 3), Op. 6, No. 1  

0

5

10

15

20

25

30

-2 -1 0 1 2 3 4 5 6 7 8 - N-D U/R

 

 

Mazurka in E Major (KR 4), Op. 6, No. 3  
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Mazurka in B flat Major (KR -2), Op. 7, No. 1  
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Mazurka in E Minor (KR 1), Op. 17, No. 2  
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Mazurka in G Major (KR 1), Op. 50, No. 1  
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Mazurka in A flat Major (KR -4), Op. 50, No. 2  
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Mazurka in F Major (KR -1), Op. 68, No. 3 

0
5

10
15
20
25

30
35
40

-4 -3 -2 -1 0 1 2 3 4 - N-D U/R

 


