Music by the Numbers: From Pythagoras to
Schoenberg

Music and mathematics have been intertwined since the earliest days of
human civilization. The ancient Greeks, in particular, were fascinated by the
mathematical properties of music, and they developed a number of theories
about how music could be used to represent mathematical relationships.
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One of the most famous of these theories is the Pythagorean scale, which
is based on the mathematical ratios of the intervals between the notes of
the scale. The Pythagorean scale is still used today in many Western
musical instruments, such as the piano and the guitar.

In the centuries that followed, mathematicians and musicians continued to
explore the relationship between music and mathematics. In the 16th
century, the Italian mathematician Girolamo Cardano developed a new
method for tuning musical instruments, which was based on the
mathematical properties of the overtone series. In the 17th century, the
German mathematician Marin Mersenne published a treatise on the
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mathematical foundations of music, which included a number of new
theories about the relationship between music and mathematics.

In the 19th century, the German mathematician Hermann von Helmholtz
published a groundbreaking treatise on the mathematical foundations of
music, which laid the foundations for the modern understanding of the
relationship between music and mathematics. Helmholtz's work was based
on the mathematical properties of the ear, and he developed a number of
new theories about how the ear perceives music.

In the 20th century, the Austrian mathematician Arnold Schoenberg
developed a new system of music theory, which was based on the
mathematical properties of the twelve-tone scale. Schoenberg's system of
music theory is still used today by many composers, and it has had a
profound influence on the development of modern music.

The relationship between music and mathematics is a complex and
fascinating one. Music by the Numbers provides a comprehensive overview
of this rich and complex subject, making it an essential resource for anyone
interested in the intersection of music and science.
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Chapter 1: The Ancient Greeks and the Mathematical Foundations of
Music

The ancient Greeks were the first to develop a systematic understanding of
the relationship between music and mathematics. They believed that music
was a mathematical science, and they developed a number of theories
about how music could be used to represent mathematical relationships.

One of the most famous of these theories is the Pythagorean scale, which
is based on the mathematical ratios of the intervals between the notes of
the scale. The Pythagorean scale is still used today in many Western
musical instruments, such as the piano and the guitar.

The ancient Greeks also developed a number of other mathematical
theories about music, including theories about the relationship between
music and harmony, and theories about the relationship between music
and rhythm.

Chapter 2: The Middle Ages and the Renaissance: The Development
of New Musical Theories

During the Middle Ages and the Renaissance, a number of new musical
theories were developed. These theories were based on the mathematical
foundations of music that had been established by the ancient Greeks, but
they also incorporated new ideas from other fields, such as astronomy and
philosophy.



One of the most important musical theorists of the Middle Ages was Guido
of Arezzo. Guido developed a new system of musical notation, which made
it easier to read and write music. He also developed a new method for
teaching music, which was based on the mathematical properties of the
scale.

During the Renaissance, a number of new musical instruments were
developed, such as the violin and the harpsichord. These new instruments
allowed composers to explore new musical possibilities, and they also led
to the development of new musical theories.

Chapter 3: The 17th and 18th Centuries: The Scientific Revolution and
the Birth of Modern Music Theory

The Scientific Revolution of the 17th and 18th centuries had a profound
impact on the development of music theory. Scientists began to apply the
methods of the scientific method to the study of music, and this led to the
development of new theories about the relationship between music and
mathematics.

One of the most important scientific discoveries of the 17th century was the
discovery of the overtone series. The overtone series is a series of
frequencies that are produced when a musical instrument is played. The
overtone series is based on the mathematical properties of the instrument,
and it can be used to explain the intervals between the notes of the scale.

The discovery of the overtone series led to the development of new
theories about the relationship between music and harmony. These
theories were based on the mathematical properties of the overtone series,



and they provided a new understanding of the principles of musical
harmony.

Chapter 4: The 19th and 20th Centuries: The Development of New
Mathematical Theories of Music

The 19th and 20th centuries saw the development of a number of new
mathematical theories of music. These theories were based on the
mathematical foundations of music that had been established by the
ancient Greeks and the scientists of the Scientific Revolution, but they also
incorporated new ideas from other fields, such as psychology and
computer science.

One of the most important mathematical theories of music of the 19th
century was the theory of musical set theory. Musical set theory is a branch
of mathematics that studies the mathematical properties of musical sets,
which are collections of musical objects, such as notes, intervals, and
chords.

In the 20th century, a number of new mathematical theories of music were
developed, including information theory, cybernetics, and artificial
intelligence. These theories were used to develop new ways of
understanding the relationship between music and mathematics, and they
also led to the development of new musical instruments and compositions.

The relationship between music and mathematics is a complex and
fascinating one. Music by the Numbers provides a comprehensive overview
of this rich and complex subject, making it an essential resource for anyone
interested in the intersection of music and science.
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