
music theory and mathematics

music theory and mathematics are intrinsically connected disciplines that reveal the
structured patterns underlying musical compositions and mathematical principles. This
article explores how mathematical concepts such as ratios, frequencies, and geometry
play a vital role in the foundation and analysis of music theory. From the study of scales
and intervals to rhythm and harmony, mathematics provides a framework that helps
musicians and theorists understand sound relationships systematically. The relationship
between music theory and mathematics extends beyond mere calculations, influencing
composition, acoustic design, and digital sound processing. This comprehensive discussion
delves into the historical context, fundamental mathematical concepts applied in music
theory, and modern applications in music technology. Readers will gain insight into how
these two fields complement each other to enhance both musical creativity and analytical
precision.
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The Historical Connection Between Music Theory
and Mathematics

The intertwining of music theory and mathematics dates back to ancient civilizations,
where scholars sought to understand the principles governing musical sound. Early Greek
philosophers, such as Pythagoras, are credited with pioneering this relationship by
discovering numerical ratios that produce harmonious sounds. These foundational ideas
laid the groundwork for the systematic study of music as both an art and a science. Over
centuries, the exploration of mathematical relationships in music evolved, influencing the
development of tuning systems, scale construction, and acoustic theory. The historical
context underscores the enduring significance of mathematics in shaping musical thought
and practice.

Pythagoras and the Discovery of Musical Ratios

Pythagoras and his followers investigated the mathematical ratios between vibrating
strings, revealing that simple numerical fractions correspond to consonant musical
intervals. The octave, fifth, and fourth intervals were linked to ratios of 2:1, 3:2, and 4:3



respectively. This discovery demonstrated that music could be quantified and predicted
using mathematical relationships, transforming the perception of music from a mystical
art to a discipline grounded in logic and order.

Development of Tuning Systems

Following Pythagoras, various tuning systems were developed to reconcile mathematical
purity with practical musical needs. Systems such as just intonation, meantone
temperament, and eventually equal temperament represent attempts to balance
mathematical precision with the demands of musical performance. Each system reflects a
distinct mathematical approach to dividing the octave and organizing pitches, illustrating
the ongoing dialogue between music theory and mathematics across history.

Mathematical Foundations in Music Theory

Mathematics underpins numerous fundamental aspects of music theory, including the
structure of scales, intervals, rhythms, and harmonic relationships. By applying
mathematical principles, theorists can analyze and create music with greater clarity and
consistency. This section examines key mathematical concepts relevant to understanding
music theory in depth.

Frequency Ratios and Intervals

Musical intervals are defined by frequency ratios between two notes. The perception of
consonance and dissonance is closely related to the simplicity or complexity of these
ratios. For example, the octave corresponds to a frequency ratio of 2:1, meaning the
higher note vibrates twice as fast as the lower note. The perfect fifth, one of the most
consonant intervals, has a ratio of 3:2. These ratios form the basis for constructing scales
and chords, demonstrating how mathematics quantifies the relationships between pitches.

Scales and Mathematical Patterns

Scales are sequences of notes organized according to specific intervals. The major scale,
for instance, follows a pattern of whole and half steps that can be represented
mathematically as a series of semitone intervals: 2-2-1-2-2-2-1. This pattern creates a
recognizable tonal framework that is consistent across different keys. Mathematical
analysis helps in understanding scale construction, modal variations, and microtonal
systems, highlighting the systematic nature of musical organization.



Rhythm and Time Signatures

Rhythm in music is structured through divisions of time, often represented by time
signatures and note values. Mathematics governs the subdivision and combination of
beats, enabling complex rhythmic patterns and polyrhythms. Concepts such as ratios,
fractions, and modular arithmetic are applied to organize rhythmic cycles and
syncopations. This mathematical approach allows composers and performers to
manipulate time with precision and creativity.

Applications of Mathematics in Musical
Structures

Beyond foundational theory, mathematics plays a crucial role in various musical structures
and compositional techniques. Understanding these applications enhances analytical
capabilities and supports innovative approaches to music creation.

Harmony and Chord Construction

Harmony involves the simultaneous combination of notes, which can be analyzed
mathematically through interval relationships and voice leading principles. Chords are
built from stacking intervals based on scale degrees, and their qualities—such as major,
minor, diminished, or augmented—are determined by the specific intervals involved.
Mathematical models help explain chord progressions and harmonic functions, enabling
systematic composition and analysis.

Mathematical Sequences and Patterns in Composition

Composers often utilize mathematical sequences like the Fibonacci series and the golden
ratio to structure their works. These patterns can influence melodic development,
rhythmic placement, and formal design, providing an aesthetic sense of balance and
proportion. The incorporation of such sequences demonstrates the creative integration of
mathematics into musical expression.

Fourier Analysis and Sound Waves

Fourier analysis is a mathematical tool used to decompose complex sound waves into their
constituent sine waves or frequencies. This process is fundamental in acoustics and
electronic music, as it enables the understanding and manipulation of timbre and tone
color. By applying Fourier transforms, sound engineers and composers can analyze and
synthesize sounds with mathematical precision, enhancing the technological aspects of



music.

Modern Technological Integration of Music
Theory and Mathematics

The advancement of digital technology has further solidified the relationship between
music theory and mathematics, particularly in fields such as audio processing, music
software development, and algorithmic composition. Modern applications rely heavily on
mathematical algorithms to create, analyze, and reproduce music.

Algorithmic Composition and Artificial Intelligence

Algorithmic composition involves using mathematical algorithms and artificial intelligence
to generate music automatically. These methods apply rules derived from music theory
and mathematical models to produce complex compositions, often exploring novel musical
ideas beyond traditional human creativity. The synergy of music theory and mathematics
facilitates the development of sophisticated software capable of composing and
improvising music in real time.

Digital Signal Processing in Music Production

Digital signal processing (DSP) applies mathematical techniques to manipulate audio
signals. This includes effects such as filtering, equalization, and time stretching, all
grounded in mathematical calculations. DSP enables precise control over sound quality
and manipulation, making it indispensable in modern music production and sound
engineering.

Music Visualization and Mathematical Modeling

Mathematical modeling also contributes to music visualization, where sound parameters
are translated into graphical representations. These visualizations help in music analysis,
education, and live performances, providing an intuitive understanding of musical
elements. The underlying mathematics ensures that visual outputs accurately reflect the
musical structures they represent.

Historical roots of music and mathematics

Mathematical concepts in scales and intervals

Rhythm and temporal mathematics



Mathematics in harmony and composition

Technological advancements integrating math and music

Frequently Asked Questions

How is mathematics related to music theory?
Mathematics is deeply connected to music theory as it helps explain the structure and
patterns in music, such as rhythms, scales, intervals, and harmonics. For example,
frequencies of musical notes follow mathematical ratios that define consonance and
dissonance.

What mathematical concepts are commonly used in
music theory?
Common mathematical concepts in music theory include ratios and proportions (for
intervals and tuning systems), symmetry and group theory (for scales and chord
structures), and Fourier analysis (for sound wave decomposition). These concepts help
analyze and create musical compositions.

Can understanding mathematics improve musical
composition?
Yes, understanding mathematics can improve musical composition by providing tools to
explore rhythmic patterns, harmonic progressions, and structural forms systematically.
Composers can use mathematical principles to experiment with scales, time signatures,
and serialism, leading to innovative musical ideas.

What is the role of the Fibonacci sequence in music
theory?
The Fibonacci sequence appears in music theory through its influence on timing, rhythm,
and structure. Many composers use Fibonacci numbers to determine phrase lengths,
chord progressions, and timing, as it often creates aesthetically pleasing proportions that
resonate with natural patterns.

How does the concept of frequency ratios define musical
intervals?
Musical intervals are defined by the ratio of frequencies between two notes. Simple ratios
like 2:1 (octave), 3:2 (perfect fifth), and 4:3 (perfect fourth) correspond to consonant
intervals that are pleasing to the ear. These ratios are fundamental in tuning systems and
the construction of scales.



Additional Resources
1. The Mathematical Structure of Music
This book explores the deep connections between music theory and mathematics, focusing
on the use of group theory, set theory, and combinatorics in analyzing musical
compositions. It offers insights into the formal structures underlying scales, rhythms, and
harmonies. Suitable for both mathematicians and musicians, it bridges the gap between
abstract theory and practical music analysis.

2. Gödel, Escher, Bach: An Eternal Golden Braid by Douglas Hofstadter
A classic interdisciplinary work that delves into the parallels between the works of logician
Kurt Gödel, artist M.C. Escher, and composer Johann Sebastian Bach. The book
investigates patterns, recursion, and self-reference, highlighting how these concepts
manifest in music, mathematics, and art. It provides a rich, thought-provoking exploration
of the nature of cognition and creativity.

3. Music and Mathematics: From Pythagoras to Fractals
This volume covers the historical and contemporary relationships between music theory
and mathematics, including the study of tuning systems, acoustics, and fractal geometry in
music. It presents essays from various experts that explain how mathematical principles
have influenced musical composition and perception. Readers gain an appreciation for the
scientific foundations of musical harmony and rhythm.

4. The Topos of Music: Geometric Logic of Concepts, Theory, and Performance by Guerino
Mazzola
An advanced text that applies category theory and topos theory to music analysis,
providing a new mathematical framework for understanding musical concepts. The book
offers a comprehensive treatment of music logic, including harmony, counterpoint, and
rhythm, through the lens of modern mathematics. It is ideal for readers with a strong
background in both music theory and mathematics.

5. Mathematics and Music: Composition, Perception, and Performance
This book examines how mathematical ideas can inform and enhance the processes of
music composition, listening, and performance. Topics include algorithmic composition,
rhythmic patterns, and auditory perception models. It is designed for composers,
performers, and theorists interested in the quantitative aspects of music.

6. Composing with Numbers: The Mathematics of Musical Composition
Focusing on the practical application of mathematics in creating music, this book
discusses numerical sequences, symmetry, and probability in composition. It provides
examples of how composers have used mathematical concepts to develop new musical
languages and structures. The text serves as a guide for musicians interested in
integrating math into their creative process.

7. Rhythm and Mathematics: Exploring Patterns in Time
This book delves into the mathematical underpinnings of rhythm, including the study of
polyrhythms, metric modulation, and temporal symmetry. It explains how mathematical
models can describe complex rhythmic structures found in various musical traditions.
Readers learn to appreciate rhythm not just as a temporal phenomenon but as a
mathematical pattern.



8. Sound and Structure: Mathematical Patterns in Music
An accessible introduction to the mathematics behind musical acoustics, scale
construction, and harmonic analysis. The book uses visual and numerical examples to
illustrate how mathematical patterns emerge in sound waves and musical scales. It is
suitable for students and enthusiasts wanting to understand the science behind musical
sounds.

9. Algorithmic Composition: A Guide to Composing Music with Mathematics and
Computers
This guide explores the use of algorithms and mathematical models in generating music
through computer programs. It covers topics such as stochastic processes, cellular
automata, and generative grammars. The book is a resource for composers and
technologists interested in the intersection of music, math, and technology.
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  music theory and mathematics: Fractals in Music Charles B. Madden, 1999 Fractals in
Music is intended for advanced students of music theory, whether individuals, composers, students,
or teachers. It is intelligible to anyone having some knowledge of algebra and trigonometry. The
many illustrations clarify such concepts as self-similarity and transforms. Book jacket.
  music theory and mathematics: Music and Mathematics John Fauvel, Raymond Flood,
Robin J. Wilson, 2006 From ancient Greek times, music has been seen as a mathematical art, and the
relationship between mathematics and music has fascinated generations. This work links these two
subjects in a manner that is suitable for students of both subjects, as well as the general reader with
an interest in music.
  music theory and mathematics: Music: A Mathematical Offering Dave Benson, 2006-11-23
Since the time of the Ancient Greeks, much has been written about the relation between
mathematics and music: from harmony and number theory, to musical patterns and group theory.
Benson provides a wealth of information here to enable the teacher, the student, or the interested
amateur to understand, at varying levels of technicality, the real interplay between these two
ancient disciplines. The story is long as well as broad and involves physics, biology, psycho
acoustics, the history of science, and digital technology as well as, of course, mathematics and
music. Starting with the structure of the human ear and its relationship with Fourier analysis, the
story proceeds via the mathematics of musical instruments to the ideas of consonance and
dissonance, and then to scales and temperaments. This is a must-have book if you want to know
about the music of the spheres or digital music and many things in between.
  music theory and mathematics: Foundations of Diatonic Theory Timothy A. Johnson, 2008 An
introductory, undergraduate-level textbook that provides an easy entry point into the challenging
field of diatonic set theory, a division of music theory that applies the techniques of discrete
mathematics to the properties of diatonic scales. --from publisher description.
  music theory and mathematics: Music Theory and Mathematics Jack Moser Douthett,
Martha M. Hyde, Charles J. Smith, 2008 Essays in diatonic set theory, transformation theory, and
neo-Riemannian theory -- the newest and most exciting fields in music theory today. The essays in
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Music Theory and Mathematics: Chords, Collections, and Transformations define the state of
mathematically oriented music theory at the beginning of the twenty-first century. The volume
includes essays in diatonic set theory, transformation theory, and neo-Riemannian theory -- the
newest and most exciting fields in music theory today. The essays constitute a close-knit body of
work -- a family in the sense of tracing their descentfrom a few key breakthroughs by John Clough,
David Lewin, and Richard Cohn in the 1980s and 1990s. They are integrated by the ongoing
dialogue they conduct with one another. The editors are Jack Douthett, a mathematician and music
theorist who collaborated extensively with Clough; Martha M. Hyde, a distinguished scholar of
twentieth-century music; and Charles J. Smith, a specialist in tonal theory. The contributors are all
prominent scholars, teaching at institutions such as Harvard, Yale, Indiana University, and the
University at Buffalo. Six of them (Clampitt, Clough, Cohn, Douthett, Hook, and Smith) have
received the Society for Music Theory's prestigious PublicationAward, and one (Hyde) has received
the ASCAP Deems Taylor Award. The collection includes the last paper written by Clough before his
death, as well as the last paper written by David Lewin, an important music theorist also recently
deceased. Contributors: David Clampitt, John Clough, Richard Cohn, Jack Douthett, Nora
Engebretsen, Julian Hook, Martha Hyde, Timothy Johnson, Jon Kochavi, David Lewin, Charles J.
Smith, and Stephen Soderberg.
  music theory and mathematics: Mathematical Music Theory: Algebraic, Geometric,
Combinatorial, Topological And Applied Approaches To Understanding Musical Phenomena
Mariana Montiel, Robert W Peck, 2018-11-08 Questions about variation, similarity, enumeration, and
classification of musical structures have long intrigued both musicians and mathematicians.
Mathematical models can be found from theoretical analysis to actual composition or sound
production. Increasingly in the last few decades, musical scholarship has incorporated modern
mathematical content. One example is the application of methods from Algebraic Combinatorics, or
Topology and Graph Theory, to the classification of different musical objects. However, these
applications of mathematics in the understanding of music have also led to interesting open
problems in mathematics itself.The reach and depth of the contributions on mathematical music
theory presented in this volume is significant. Each contribution is in a section within these subjects:
(i) Algebraic and Combinatorial Approaches; (ii) Geometric, Topological, and Graph-Theoretical
Approaches; and (iii) Distance and Similarity Measures in Music.
  music theory and mathematics: Theoretical And Practical Pedagogy Of Mathematical Music
Theory: Music For Mathematics And Mathematics For Music, From School To Postgraduate Levels
Mariana Montiel, Francisco Gomez, 2018-10-24 During the past 40 years, mathematical music
theory has grown and developed in both the fields of music and mathematics. In music pedagogy,
the need to analyze patterns of modern composition has produced Musical Set Theory, and the use
of Group Theory and other modern mathematical structures have become almost as common as the
application of mathematics in the fields of engineering or chemistry. Mathematicians have been
developing stimulating ideas when exploring mathematical applications to established musical
relations. Mathematics students have seen in Music in Mathematics courses, how their accumulated
knowledge of abstract ideas can be applied to an important human activity while reinforcing their
dexterity in Mathematics. Similarly, new general education courses in Music and Mathematics are
being developed and are arising at the university level, as well as for high school and general
audiences without requiring a sophisticated background in either music nor mathematics.
Mathematical Music Theorists have also been developing exciting, creative courses for high school
teachers and students of mathematics. These courses and projects have been implemented in the
USA, in China, Ireland, France, Australia, and Spain.The objective of this volume is to share the
motivation and content of some of these exciting, new Mathematical Theory and Music in
Mathematics courses while contributing concrete materials to interested readers.
  music theory and mathematics: Tonal Gears William Ostrand, 2023-11-11 This book focuses
on building towards a broader understanding of music and its relationship to math. It seeks to
explain the fundamental reason why music theory is the way it is. This book offers an explanation



rooted in prime numbers and group theory, showing that the key signatures we use in music theory,
as well as the chords within them, can be created with an algorithm that assumes nothing about the
way things sound. Music theory and its structure stems from the structure of prime numbers. This
leads to the conclusion that other musical systems are able to be used in the creation of music. For
example, a system with 20 notes can be used rather than the the usual system of 12 notes. These
different systems are called tonal gears. The structure of these systems is nearly identical to the
overall structure of regular music theory. Perhaps the most important part of this idea is that the
notes, keys, and chords created using this idea actually sound good to the extent that ones ear is
able to hear a kind of tonal harmony within these systems that is similar in some ways and different
in others as to offer a unique experience while making it possible to utilize known techniques to play
the music with direction. Though it may seem complex, I believe this theory provides a more
complete explanation for why music is the way it is today and opens up the possibility for a new kind
of music to be played. The second half of the book takes a bit of a turn into developing a method for
constructing certain groups that are able to generate prime numbers, among other things,
developing a broader understanding of the structure of prime numbers and a relationship to graph
theory.
  music theory and mathematics: Music Theory and Mathematics Jack Douthett, 2008-03-03
The essays in Music Theory and Mathematics: Chords, Collections, and Transformations define the
state of mathematically oriented music theory at the beginning of the twenty-first century. The
volume includes essays in diatonic set theory, transformation theory, and neo-Riemannian theory --
the newest and most exciting fields in music theory today. The essays constitute a close-knit body of
work -- a family in the sense of tracing their descent from a few key breakthroughs by John Clough,
David Lewin, and Richard Cohn in the 1980s and 1990s. They are integrated by the ongoing
dialogue they conduct with one another. The editors are Jack Douthett, a mathematician and music
theorist who collaborated extensively with Clough; Martha M. Hyde, a distinguished scholar of
twentieth-century music; and Charles J. Smith, a specialist in tonal theory. The contributors are all
prominent scholars, teaching at institutions such as Harvard, Yale, Indiana University, and the
University at Buffalo. Six of them (Clampitt, Clough, Cohn, Douthett, Hook, and Smith) have
received the Society for Music Theory's prestigious Publication Award, and one (Hyde) has received
the ASCAP Deems Taylor Award. The collection includes the last paper written by Clough before his
death, as well as the last paper written by David Lewin, an important music theorist also recently
deceased. Contributors: David Clampitt, John Clough, Richard Cohn, Jack Douthett, Nora
Engebretsen, Julian Hook, Martha Hyde, Timothy Johnson, Jon Kochavi, David Lewin, Charles J.
Smith, and Stephen Soderberg.
  music theory and mathematics: Mathematics and Computation in Music Mariana Montiel,
Francisco Gomez-Martin, Octavio A. Agustín-Aquino, 2019-06-11 This book constitutes the
thoroughly refereed proceedings of the 7th International Conference on Mathematics and
Computation in Music, MCM 2019, held in Madrid, Spain, in June 2019. The 22 full papers and 10
short papers presented were carefully reviewed and selected from 48 submissions. The papers
feature research that combines mathematics or computation with music theory, music analysis,
composition, and performance. They are organized in topical sections on algebraic and other
abstract mathematical approaches to understanding musical objects; remanaging Riemann:
mathematical music theory as “experimental philosophy”?; octave division; computer-based
approaches to composition and score structuring; models for music cognition and beat tracking;
pedagogy of mathematical music theory. The chapter “Distant Neighbors and Interscalar
Contiguities” is available open access under a Creative Commons Attribution 4.0 International
License via link.springer.com.
  music theory and mathematics: Theoretical and Practical Pedagogy of Mathematical
Music Theory , 2018
  music theory and mathematics: Cool Math for Hot Music Guerino Mazzola, Maria
Mannone, Yan Pang, 2016-10-26 This textbook is a first introduction to mathematics for music



theorists, covering basic topics such as sets and functions, universal properties, numbers and
recursion, graphs, groups, rings, matrices and modules, continuity, calculus, and gestures. It
approaches these abstract themes in a new way: Every concept or theorem is motivated and
illustrated by examples from music theory (such as harmony, counterpoint, tuning), composition
(e.g., classical combinatorics, dodecaphonic composition), and gestural performance. The book
includes many illustrations, and exercises with solutions.
  music theory and mathematics: Exploring Musical Spaces Julian Hook, 2022 Exploring
Musical Spaces is a comprehensive synthesis of mathematical techniques in music theory, written
with the aim of making these techniques accessible to music scholars without extensive prior
training in mathematics. The book adopts a visual orientation, introducing from the outset a number
of simple geometric models - the first examples of the musical spaces of the book's title - depicting
relationships among musical entities of various kinds such as notes, chords, scales, or rhythmic
values. These spaces take many forms and become a unifying thread in initiating readers into
several areas of active recent scholarship, including transformation theory, neo-Riemannian theory,
geometric music theory, diatonic theory, and scale theory. Concepts and techniques from
mathematical set theory, graph theory, group theory, geometry, and topology are introduced as
needed to address musical questions. Musical examples ranging from Bach to the late twentieth
century keep the underlying musical motivations close at hand. The book includes hundreds of
figures to aid in visualizing the structure of the spaces, as well as exercises offering readers
hands-on practice with a diverse assortment of concepts and techniques.
  music theory and mathematics: The Topos of Music Guerino Mazzola, 2012-12-06 With
contributions by numerous experts
  music theory and mathematics: The Musical-Mathematical Mind Gabriel Pareyon, Silvia
Pina-Romero, Octavio A. Agustín-Aquino, Emilio Lluis-Puebla, 2017-10-20 This book presents a deep
spectrum of musical, mathematical, physical, and philosophical perspectives that have emerged in
this field at the intersection of music and mathematics. In particular the contributed chapters
introduce advanced techniques and concepts from modern mathematics and physics, deriving from
successes in domains such as Topos theory and physical string theory. The authors include many of
the leading researchers in this domain, and the book will be of value to researchers working in
computational music, particularly in the areas of counterpoint, gesture, and Topos theory.
  music theory and mathematics: Formalized Music Iannis Xenakis, 1992 Pendragon Press is
proud to offer this new, revised, and expanded edition of Formalized Music, Iannis Xenakis's
landmark book of 1971. In addition to three totally new chapters examining recent breakthroughs in
music theory, two original computer programs illustrating the actual realization of newly proposed
methods of composition, and an appendix of the very latest developments of stochastic synthesis as
an invitation to future exploration, Xenakis offers a very critical self-examination of his theoretical
propositions and artistic output of the past thirty-five years. This edition of Formalized Music is an
essential tool for understanding the man and the thought processes of one of this century's most
important and revolutionary musical figures.
  music theory and mathematics: The Topos of Music I: Theory Guerino Mazzola,
2018-03-28 This is the first volume of the second edition of the now classic book “The Topos of
Music”. The author explains the theory's conceptual framework of denotators and forms, the
classification of local and global musical objects, the mathematical models of harmony and
counterpoint, and topologies for rhythm and motives.
  music theory and mathematics: The Mathematics of Musical Set Theory Jim Arlow,
2020-07-21 Musical set theory is a set of mathematical tools and algorithms that can be used to
analyse atonal (and other) music. As well as the fundamental problems of musical analysis,
musicians and musical theorists coming to musical set theory for the first time also have the very
significant problem of understanding the mathematics involved. That is where this book comes in.
We explore the mathematics underpinning musical set theory, and and provide a textbook in which
you can find everything you need without having to search through other mathematical texts. We



assume very little basic knowledge of mathematics, and all concepts and notation are defined as
clearly as possible as we go along. As we introduce mathematical concepts such as sets, groups,
permutations etc. we illustrate how they apply to musical set theory, and other fields of music. Our
aim is to take you on an adventure.This book is an interactive text, because everything in it is
supported by code in the elegant, expressive and immensely powerful Wolfram Language (the
language of Mathematica). For example, we don't just define what a, prime form, is conceptually and
mathematically, we show you how to calculate it, and provide algorithms and code to do that.
Similarly for other mathematical objects such as interval vectors and set complexes. Everything that
can be calculated is calculated. This approach allows us to make even very abstract ideas concrete
and easy to understand via code and interactive demonstration programs. As with mathematical
knowledge, we assume only a basic knowledge of coding, and the book is amply supported by the
rich Mathematica ecosystem of online documentation, tutorials and books. Even very experienced
programmers will find much of great interest in the Wolfram Language and the way we use it
here.In order to achieve interactivity, this book comes in three formats, a paperback, an electronic
book and a Mathematica Notebook. The notebook is fully executable and can be downloaded free of
charge from the Wolfram Notebook Archive. It brings to life the wealth of algorithms and programs
illustrated in the text. The code also provides a powerful and complete toolkit for the theorist who
needs to apply musical set theory. In computing terms, it constitutes a domain specific language for
musical set theory. As such, it provides a firm foundation for constructing larger programs.
  music theory and mathematics: Mathemusical Conversations: Mathematics And
Computation In Music Performance And Composition Elaine Chew, Gerard Assayag, Jordan B L
Smith, 2016-07-21 Mathemusical Conversations celebrates the understanding of music through
mathematics, and the appreciation of mathematics through music. This volume is a compilation of
the invited talks given at the Mathemusical Conversations workshop that took place in Singapore
from 13-15 February 2015, organized by Elaine Chew in partnership with Gérard Assayag for the
scientific program and with Bernard Lanskey for the artistic program. The contributors are world
experts and leading scholars, writing on the intersection of music and mathematics. They also focus
on performance and composition, two topics which are foundational both to the understanding of
human creativity and to the creation of tomorrow's music technologies. This book is essential
reading for researchers in both music and mathematics. It will also appeal more broadly to scholars,
students, musicians, and anyone interested in new perspectives on the intimate relationship between
these two universal human activities.
  music theory and mathematics: Mathematics and Music Gerard Assayag, Hans G.
Feichtinger, 2013-06-29 In Western Civilization Mathematics and Music have a long and interesting
history in common, with several interactions, traditionally associated with the name of Pythagoras
but also with a significant number of other mathematicians, like Leibniz, for instance. Mathematical
models can be found for almost all levels of musical activities from composition to sound production
by traditional instruments or by digital means. Modern music theory has been incorporating more
and more mathematical content during the last decades. This book offers a journey into recent work
relating music and mathematics. It contains a large variety of articles, covering the historical
aspects, the influence of logic and mathematical thought in composition, perception and
understanding of music and the computational aspects of musical sound processing. The authors
illustrate the rich and deep interactions that exist between Mathematics and Music.
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