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The double movement of a ‘mathemusical’ activity
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The double movement of a ‘mathemusical’ activity
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The double movement of a ‘mathemusical’ activity
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Some examples of ‘mathemusical’ problems

M. Andreatta : Mathematica est exercitium musicae, Habilitation Thesis, IRMA University of Strasbourg, 2010

- The construction of Tiling Rhythmic Canons MAHEMATICS

- The Z relation and the theory of homometric sets

- Set Theory and Transformational Theory

- Neo-Riemannian Theory, Spatial Computing and FCA
- Diatonic Theory and Maximally-Even Sets

- Periodic sequences and finite difference calculus

- Block-designs and algorithmic composition
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The SMIR Project: advanced maths for the working musicologist
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= Andreatta, M. (2018), « From music to mathematics and backwards: introducing algebra, topology and category
theory into computational musicology », in M. Emmer and M. Abate (eds.), Imagine Math 6 - Springer, pp. 77-88



Neurosciences and Mathemusical Learning

f ///d // D" Mental Models and

/ Musical Minds

f / Robert J. Zatorre and Carol L. Krumhansl
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Mental key maps. (A)
Unfolded version of
the key map, with op-
posite edges to be
considered matched. | g
There is one circle of
fifths for major keys
(red) and one for mi-
nor keys (blue), each
wrapping the torus three times. In this way, every major key is flanked
by its relative minor on one side (for example, C major and a minor)
and its parallel minor on the other (for example, C major and ¢ minor).
(B) Musical keys as points on the surface of a torus.

The sensation of music. (A)
Auditory cortical areas in the
superior temporal gyrus
that respond to musical
stimuli. Regions that are
most strongly activated
are shown in red. (B)
Metabolic activity in
the ventromedi-
al region of the
frontal lobe in-
creases as a
tonal stimulus
becomes more
consonant.
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E. Bisesi J.-L. Besada C. Guichaoua

The Tonnetz Environment: A Web Environment for Computer- Aided “Mathemusical” Learning
and Research (paper to be presented at Computer Supported Music Education 2021, online)



The galaxy of geometrical models at the service of music
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The galaxy of geometrical models at the service of music







« Musique et mathématiques »: a pedagogical film

AUDIMATH
= www.morenoandreatta.com RIS L i



The three main symmetries in the Tonnetz




The Tonnetz as a simplicial complex

L. Bigo, Représentation symboliques musicales et calcul spatial, PhD, Ircam / LACL, 2013

e Assembling chords related by some equivalence relation
— Transposition/inversion: Dihedral group action on P(Z,,)
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Category Theory...

Mixing Algebra, Topology and
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The categorical vs paradigmatic action-based approach
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Combining Algebra and the theory of Lattices
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Permutohedron and Tonnetz: a structural inclusion
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Classifying Tonnetze as Simplicial Chord Complexes

P. Lascabettes, Homologie Persistante Appliquée a la Reconnaissance de Genres Musicaux, Master 1, ENS Saclay
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The style...is the space!
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Spatial music analysis via Hexachord

Plex Viewer
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The geometric character of musical style

Johann Sebastian Bach - BWV 328 David Meredith Editor

| Computational
' Music Analysis
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La sera non e piu la tua canzone (after Mario Luzi)

st 1ar

illes Broin

- \

La sera non é piu la tua canzone,
¢ questa roccia d’ombra traforata
dai lumi e dalle voci senza fine,

la quiete d’una cosa gia pensata.

Ah questa luce viva e chiara viene
solo da te, sei tu cosi vicina

al vero d’una cosa conosciuta,

per nome hai una parola ch’¢ passata
nell’intimo del cuore e s’¢ perduta.

Caduto ¢ piu che un segno della vita,
riposi, dal viaggio sei tornata

dentro di te, sei scesa in questa pura
sostanza cosi tua, cosi romita

nel silenzio dell’essere, (compiuta).

L’aria tace ed il tempo dietro a te
si leva come un’arida montagna
dove vaga il tuo spirito e si perde,
un vento raro scivola e ristagna.

Le soir n’est plus ta chanson,

c’est ce rochet d’ombre transpercé
par les lumieres et les voix sans fin,
la paix d’une chose déja pensée.

Ah, cette lumiere vive et claire vient
uniquement de toi, tu es si proche

du vrai d’une chose connue,

tu as pour nom une parole qui est passée
dans 'intimité du coeur ou elle s est
perdue .

Tombé est plus qu 'un signe de la vie,
tu te reposes, du voyage tu es revenue
a lintérieur de toi méme, tu es
descendue dans cette

pure substance qui est si tienne,

si éloignée

dans le silence de [’étre, achevée.

L’air se tait et le temps derriére toi
se leve tel une montagne aride

ou plane ton esprit et se perd,

un vent rare glisse et stagne.

(tr. Antonia Soulez, philosophe et pocte)

M. Luzi (1914-2005)

Music: M. Andreatta

Arrangement and mix: M. Bergomi & S.
Geravini

(Perfect Music Production)

Mastering: A. Cutolo (Massive Arts
Studio, Milan)




Reading Beethoven backwards

O

Le Bl esn Henke < Ess

(Polo/Moreno/Dieu)

Plonger comme un enfant, cheveux au vent  Croiser matin dans I'herbe folle

Sous I'océan du blé en herbe Deux tourterelles qui s’envolent
Marée d’épis couleur d’'amande Suivre les jeux des hirondelles
Qui tendent a caresser le ciel Sur le paysage éternel

Nager comme un enfant, cheveux au vent
Algues tendres de mille plages Sous 'océan
Frélant le ventre des nuages Du blé en herbe
Cheveux de pluie, dos de poissons
Qui frissonnent a l'unisson Marée de fruits au godt amer
Acide et salée comme la mer

Suivre le bord des continents

Dans l'océan du blé en herbe Vers l'ilét d’un petit village
Pécher le corail du pavot Vers un chateau d’eau sur la plage
Dans le sang des coquelicots Quand tout s’éteint avant l'orage

Quand se léve le vent du large

Sur le blé vert

CABARET HAMILTONIEN
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Beethoven 4° .¢®

and the ®
Hypersphere = .
yp p ‘ . )
(and the Tonnetz)
Gilles Baroin 2016

\\\;!»w*ug,;f www.MatheMusic.net
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From poetry to song writing:

Ay 1) bl

A part (Andrée Chedid, poeme tiré du recueil Rhymes Collection Poésie/Gallimard (n. 527), Gallimard, 2018)

Rythmes

hamiltonian compositional strategies S |

A part le temps
Et ses rouages

A part la terre Intro Refrain Riff Refrain Refrain Refrain

En €ruptions

A part le ciel
Pétrisseur de nuages
A part ’ennemi

Qui génere I’ennemi

I

A part le désamour Couplet 1 Couplet 2 y

>

\ Instrumentale W

a

Qui ronge I’illusion R £
A part la durée L _—
Qui moisit nos visages { - {‘ ;L
G - y—r
A part les fléaux S e\/ fE {g ;1)
A part la tyrannie CTN ' \
A part I’ombre et le crime _[{ /“' ) ':; S
Nos batailles nos outrages {' - \, (:\p— N |

»

Coda




Exploring Hamiltonian trajectories in song writing

C-Cm-Ab-Abm-E-C#m-A-Am-F-Fm-C#-Bbm-F#-F#m-D-Dm-Bb-Gm-Eb-Ebm-B-Bm-G-Em--PLPLRL
C-Cm-Ab-Fm-C#-C#m-A-Am-F-Dm-Bb-Bbm-F#-F#m-D-Bm-G-Gm-Eb-Ebm-B-Abm-E-Em--PLRLPL
C-Cm-Eb-Ebm-F#-F#m-A-C#m-E-Em-G-Gm-Bb-Bbm-C#-Fm-Ab-Abm-B-Bm-D-Dm-F-Am--PRPRPRLR
C-Cm-Eb-Ebm-F#-Bbm-C#-C#m-E-Em-G-Gm-Bb-Dm-F-Fm-Ab-Abm-B-Bm-D-F#m-A-Am--PRPRLRPR
C-Cm-Eb-Ebm-F#-Bbm-C#-Fm-Ab-Abm-B-Bm-D-F#m-A-C#m-E-Em-G-Gm-Bb-Dm-F-Am--PRPRLRLR
C-Cm-Eb-Gm-Bb-Bbm-C#-C#m-E-Em-G-Bm-D-Dm-F-Fm-Ab-Abm-B-Ebm-F#-F#m-A-Am--PRLRPRPR
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C-Em-E-Abm-Ab-Cm-Eb-Gm-G-Bm-B-Ebm-F#-Bbm-Bb-Dm-D-F#m-A-C#m-C#-Fm-F-Am--LPLPLR

. C-Em-E-Abm-B-Ebm-Eb-Gm-G-Bm-D-F#m-F#-Bbm-Bb-Dm-F-Am-A-C#m-C#-Fm-Ab-Cm--LPLRLP

. C-Em-G-Gm-Bb-Bbm-C#-C#m-E-Abm-B-Bm-D-Dm-F-Fm-Ab-Cm-Eb-Ebm-F#-F#m-A-Am--LRPRPRPR

. C-Em-G-Gm-Bb-Bbm-C#-Fm-Ab-Cm-Eb-Ebm-F#-F#m-A-C#m-E-Abm-B-Bm-D-Dm-F-Am--LRPRPRLR

. C-Em-G-Gm-Bb-Dm-F-Fm-Ab-Cm-Eb-Ebm-F#-Bbm-C#-C#m-E-Abm-B-Bm-D-F#m-A-Am--LRPR

C-Em-G-Bm-B-Ebm-Eb-Gm-Bb-Dm-D-F#m-F#-Bbm-C#-Fm-F-Am-A-C#m-E-Abm-Ab-Cm--LRLPLP

. C-Em-G-Bm-D-Dm-F-Fm-Ab-Cm-Eb-Gm-Bb-Bbm-C#-C#m-E-Abm-B-Ebm-F#-F#m-A-Am--LRLRPRPR
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s W RO

—_
(o))

. C-Em-G-Bm-D-F#m-A-C#m-E-Abm-B-Ebm-F#-Bbm-C#-Fm-Ab-Cm-Eb-Gm-Bb-Dm-F-Am--LR

. C-Am-A-F#m-F#-Ebm-Eb-Cm-Ab-Fm-F-Dm-D-Bm-B-Abm-E-C#m-C#-Bbm-Bb-Gm-G-Em--RPRPRPRL
. C-Am-A-F#m-F#-Ebm-B-Abm-Ab-Fm-F-Dm-D-Bm-G-Em-E-C#m-C#-Bbm-Bb-Gm-Eb-Cm--RPRPRLRP
C-Am-A-F#m-F#-Ebm-B-Abm-E-C#m-C#-Bbm-Bb-Gm-Eb-Cm-Ab-Fm-F-Dm-D-Bm-G-Em--RPRPRLRL
C-Am-A-F#m-D-Bm-B-Abm-Ab-Fm-F-Dm-Bb-Gm-G-Em-E-C#m-C#-Bbm-F#-Ebm-Eb-Cm--RPRLRPRP
. C-Am-A-F#m-D-Bm-B-Abm-E-C#m-C#-Bbm-F#-Ebm-Eb-Cm-Ab-Fm-F-Dm-Bb-Gm-G-Em--RPRL
. C-Am-A-F#m-D-Bm-G-Em-E-C#m-C#-Bbm-F#-Ebm-B-Abm-Ab-Fm-F-Dm-Bb-Gm-Eb-Cm--RPRLRLRP
. C-Am-F-Fm-C#-C#m-A-F#m-D-Dm-Bb-Bbm-F#-Ebm-B-Bm-G-Gm-Eb-Cm-Ab-Abm-E-Em--RLPLPL
C-Am-F-Dm-D-Bm-B-Abm-Ab-Fm-C#-Bbm-Bb-Gm-G-Em-E-C#m-A-F#m-F#-Ebm-Eb-Cm--RLRPRPRP
. C-Am-F-Dm-D-Bm-B-Abm-E-C#m-A-F#m-F#-Ebm-Eb-Cm-Ab-Fm-C#-Bbm-Bb-Gm-G-Em--RLRPRPRL
. C-Am-F-Dm-D-Bm-G-Em-E-C#m-A-F#m-F#-Ebm-B-Abm-Ab-Fm-C#-Bbm-Bb-Gm-Eb-Cm--RLRP
C-Am-F-Dm-Bbh-Gm-G-Em-E-C#m-A-F#m-D-Bm-B-Abm-Ab-Fm-C#-Bhm-F#-Ebm-Ebh-Cm--RLRLRPRP
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Exploring Hamiltonian trajectories in song writing

C-Cm-Eb-Ebm-F#-F#m-A-C#m-E-E
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