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For a long time, I have heard recurrent complains about two topics, the first being how difficult and unconnected to reality are mathematics, the second being how incomprehensible and random is contemporary classic music. For the first complain, especially in the teaching context, one may find many reasons that explains it: (1) more often than desirable syllabuses are very dense, and teachers just can go through them quickly, and therefore there is virtually no time to give examples that connect their teaching to reality; (2) there is a misconception that absolutely everything one teaches in mathematics should go accompanied by an immediate concrete application; (3) some mathematics teachers lack the knowledge to make connections to other fields others than from physics or engineering. As to the second complaint, the “unintelligibility” of contemporary classic music, I’ve been always surprised about that. Many contemporary classical music composers have based their works in mathematical facts. Perhaps, the most prominent example is the Greek composer Iannis Xenakis, who was a mathematician, and an architect (he worked at Le Courbisier’s studio).  Let me quote the following extract [8] from Wikipedia, which illustrates the mathematical basis of Xenakis’ composition techniques:

“He is particularly remembered for his pioneering electronic and computer music, and for the use of stochastic mathematical techniques in his compositions, including probability (Maxwell-Boltzmann kinetic theory of gases in Pithoprakta, aleatory distribution of points on a plane in Diamorphoses, minimal constraints in Achorripsis, Gaussian distribution in ST/10 and Atrèes, Markov chains in Analogiques), game theory (in Duel and Stratégie), group theory (Nomos Alpha), and Boolean algebra (in Herma and Eonta), Brownian motion (in N'Shima). In keeping with his use of probabilistic theories, many of Xenakis's pieces are, in his own words, "a form of composition which is not the object in itself, but an idea in itself, that is to say, the beginnings of a family of compositions."”
Furthermore, he wrote a book, Formalized Music [7], where he expound in detail his ideas and apply them to his own music; see also [6]. It is quite unusual that a composer shows his composition methods with such thoroughness of treatment. We should also mention Steve Reich, the minimalist composer (see [5]) . He had an initial stage of process music with very interesting connections to mathematics (see [1, 3, 4]). There are other examples we may exhibit, such as Messian himself and his theory of rhythm [2], or James Tenney, a composer who works with tuning systems based on mathematical ratios.

Therefore, my proposal consists of carrying out a project where all this information about mathematics-based music is brought to the knowledge of teachers so they can present those connections in class. On the one hand, it will expose the students to a kind of music they may not be used to listening to, and through their understanding of its principles they may start appreciating it. On the other hand, students may find these applications more interesting than the usual ones (although, both are not incompatible). 

The target audience should be interdisciplinary or high school students or above. The time frame should be around one year. This project should lead to publishing a web page with all the gathered information; it should be a kind of repository with all kind of well-developed examples.
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