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To date, Beethoven’s learning process has not nearly gotten as much attention as his
creative process. In this paper, I explore aspects of how he learned to compose opera,
a process that in 1805 resulted in ‘Leonore’. In particular, I scrutinize Beethoven’s
practice of copying exemplary works of other composers. Such a method used to
be common practice for composers but has fallen out of fashion in more recent
compositional training. Yet Beethoven copied others’ work on many occasions, and
quite a few of those copies that survived are directly linked to his own opera.

Using a transcript he made of Mozart’s ‘Don Giovanni’ as a case study and leveraging
the idiosyncrasies of his penmanship, I infer and visualise the linear order in which
Beethoven wrote the di!erent voices of this vocal ensemble score. My methodology is
inspired by genetic criticism as well as the very beginnings of computers themselves.
Writing processes and hierarchies are rendered in the form of sparse matrices and
graphs, inspired by the Jacquard loom, invented roughly contemporaneously with
Beethoven’s copies. These matrices expose the creativity involved in Beethoven’s
practice of copying, visualising underlying structures corresponding to cognitive
processes. We can see structural outlines of Mozart’s score the way Beethoven
perceived them.

Computational at its core, my approach is fundamentally di!erent to those of digi-
tal editions, as it employs printable two-dimensional modes of representation. My
proposed method not only uncovers aspects of Beethoven’s processing of musical
information – in particular regarding the navigation of the two dimensions of a score
–, it also opens new pathways for exploring questions about musical learning and
sequential creative processes in general. Where applicable, it can be adapted for other
historical as well as experimental systematic data.
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           Beethoven | Mozart | Don Giovanni           

1-17 +[dependent] 2-3 +[dependent] 3-4 +[right shift]
4-5 →[reacts] 5-14 →[spacing, saturation] 6-8 →[spacing,
articulation] 7-9 →[baseline] 9-11 →[baseline] 10-12
→[spacing] 10-14 +[syntax] 11-12 +[spacing] 12-
17 →[spacing] 17-22 +[dependent] 18-19 →[reacts]
18-23 →[spacing, saturation] 19-23 →[spacing, satura-
tion] 21-23 →[saturation] 21-24 →[saturation] 22-24
→[spacing] 22-26 →[pressure] 22-31 +[dependent] 23-
24 +[saturation] 24-25 →[reacts] 26-27 +[pseudo-syntax]
28-31 →[reacts]
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One bar example matrix and graph. An animation made with the Python library Manim

can be found under https://drive.google.com/drive/folders/12eBNSJFwPbnVzPDGTP
Wu-WGVpoVCUCDq?usp=sharing.a

a[Beethoven: Autograph copy excerpted from Mozart’s ‘Don Giovanni’: No. 15, Trio, No. 19,
Sextet], US-SPma (in Wc), p2sys5b1.
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