


Introduction — Mathematics and Music:
Conceptual Controversies

“A theory has only the alternative of being right or wrong. A model has a
third possibility — it may be right but irrelevant.”

Manfred Eigen, The Physicist's Conception of Nature

ooking at the world of music theory with a critical eye today, it is not difficult

to find several different approaches and scattered results on even such

fundamental issues as pitch classes and labeling. As history shows, one
common reason for this fact is the lack of precision in the language being used. When
constructing a theory, unless we are very clear in our intention and in our use of
scientific tools in the music-theoretical models, results will not only contrast with
existing models, but will also create an incomplete, vague, or redundant collection of
statements. This is often due to misconceptions in the field, lack of education, and/or
ignorance in either music theory or mathematics. The theories that are built on general
axioms and clichés, such as “mathematics and music are, of course, related,” do not
produce fruitful results. Treating structural, aural, and physical aspects using the same
scientific tools leads to similar fallacies, such as when treating both fractals in nature
and fractals as a compositional tool as the same phenomena. These types of
predicaments — resulting in unsuccessful attempts such as the “overtone series theory”—
has resulted in a general skepticism toward mathematical approaches among music

theorists.



However, the main reason we have a fragmented, piecemeal arena rather than a

united, comprehensive musical theory field is its very nature.

Science is the study of accordance of theory and reality. Theory is a proposed
explanation for the causal mechanisms responsible for a phenomenon, one from which
the facts about the phenomenon can be deduced. A thorough theory exposes a diversity
of facts using simple principles and useful, relevant characterizations, reducing diversity
to abstract principles through a precise language. As opposed to science, music — like
any other art form — explores diversity in a given structural framework, driven by
creativity and inspiration. It is because of this contrast that every music theorist faces a
conflict between generalizing, theorizing, and analyzing properties of the structures of

musical works.

The only platform that presents tools that cope with the definition of an ideal theory
given above is mathematics — the most precise, elaborate, and sophisticated field among

all sciences.

Even though mathematics seems to be a suitable platform, it does not provide us
with a preset toolbox for practical purposes in music theory. Taking a closer look into
the structure of mathematics helps us better comprehend its possible contributions to

music theory and avoid misconceptions.

Mathematics is the science of structure, order, and relation that has evolved from
elemental practices of counting, measuring, and describing the shapes of objects through

logical reasoning and quantitative calculation. It is a discipline of centuries-long



evolution. This evolution consists of a series of abstractions and an expansion of
concepts, without regard for application. Eventually, pure mathematics might become a
source for an applied field of science to produce practical applications; however, pure
mathematics cannot be expected to stay within the boundaries of human intuition and

perception.

Mathematics cannot be considered a collection of analytic tools. Gathering various
mathematical applications into music does not result in a coherent music theory model.
Human intuition and perception can be a good guide to judge the extensibility of

mathematics to musical theory.

It should be kept in mind, however, that their limited nature is one of the motivations for
the quest for an ideal theory model. Along these lines, the goal should neither be a
comparison nor a discovery of various interrelations and correlations between
mathematics and music, borrowing a few concepts whenever needed; rather it should be
the construction of mathematical models that are comprehensive, coherent, and are a

unifying generalization.

This approach brings answers to all common philosophical controversies and
discussions such as, “Is the relationship between music and mathematics a natural or
cultural one, or is it a grouping of forced derivations?" and “Is mathematics a tool to be

used to analyze or compose music, or is it the existing structure within the music?"



