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Antes, despues

Como los juegos al llanto

como la sombra a la columna

el perfume dibuja el jazmin

el amante precede al amor

como la caricia a la mano

el amor sobrevive al amante

pero inevitablemente

aunque no haya huella ni presagio

aunque no haya huella ni presagio
como la caricia a la mano

el perfume dibuja el jazmin

el amante precede al amor
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el amor sobrevive al amante
como los juegos al llanto

como la sombra a la columna

como la caricia a la mano

aunque no haya huella ni presagio
el amante precede al amor

el perfume dibuja el jazmin

como los juegos al llanto

como la sombra a la columna

el amor sobrevive al amante

pero inevitablemente

Come i giochi le lacrime

come l'ombra la colonna

il profumo disegna il gelsomino
l'amante precede [’'amore

come la carezza la mano
[’amore fa durare 'amante

ma allora inevitabilmente
Anche in assenza di traccia o di presagio

Julio Cortazar

Anche in assenza di traccia o di presagio
come la carezza la mano
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ma allora inevitabilmente

[’amore fa durare 'amante

come i giochi le lacrime

come l'ombra la colonna

come la carezza la mano

anche in assenza di traccia o di presagio
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A permutation song based on a permutational poem
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Rules and constraints in the artistic process
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From the OuLiPo to the OuMuPo (ouvroir de musique potentielle)
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A double rhythmic constraints
GEOMETRY
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Como los juegos al llanto
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G. Toussaint, The geometry of musical rhythm. What makes a “Good” Rhythm Good? CRC Press, 2013 5
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A double rhythmic constraints

Antes, despues (J. Cortazar / M. Andreatta)

[Instrumental introduction] E l t rec i l l 0
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pero inevitablemente
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Maximally-Even rhythms and the Dinner Table Problem
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Odditive property of orally-trasmitted practices
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Algorithmic processes vs algorithmic music
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(http://sunsite.univie.ac.at/Mozart/dice/)

Here is your piece...

Your piece is composed of the following measures:

MINUET:

3 84 114 53 28 37 106 100 35 139 150 29 137 115 44 93

TRIO:

18 3 16 68 4 27 52 80 11 20 93 48 12 23 78 21
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Algorithmic processes vs algorithm
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Algorithmic processes vs algorithmic music
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Here is your piece...

Your piece is composed of the following measures:

MINUET:

3 84 114 53 28 37 106 100 35 139 150 29 137 115 44 93

TRIO:

18 3 16 68 4 27 52 80 11 20 93 48 12 23 78 21

Théories de la
composition musicale
au xx* siécle

volume 2

Wicolas Denk

Here is your piece...

Your piece is composed of the following measures:

MINUET:

TRIO:

72 82 16 53 65 27 26 61 9 92 24 84 30 23 78 10
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Andreatta M., ‘Musique algorithmique’, In N. Donin et L. Feneyrou (dir.), Théorie de la composition musicale au XX siécle, Symétrie, p. 1239-1268, 2013



Quartet No. 4 for strings (Illiac Suite, 1957)

L. Hiller & L. M. Isaacson, Experimental Music: Composition With an Electronic Computer, McGraw-Hill, New York, 1959.

Johann Joseph Fux

Gradus ad Parnassum (1725
T a

Lejaren Hiller and Leonard M. Isaacson, Illiac Suite (1957): experience 2. Eight sections, every section introducing a new rule :

(A) Stochastic music (no rules)

(B) Rule of the parsimonious movement and no more than one note repetition

(C) Cantus firmus that starts with the note C and a C major chord.

(D) Rule of octave attribution

(E) Only consonant chords with the exception of chords in 6-4 position (second inversion)
(F) Unisons, octave, fifths and parallel fourths

(G) Parallel fifths and chords in 6-4 position and containing the interval of 10th

(H) The « Best counterpoint »

14



Algorithmic music and the « artificial composer »

« La musique algorithmique se distingue [...] des musiques concrete ou électronique
[...] en ce qu’elle se veut résolument systématique. C’est, en d’autres termes, la
recherche, I’élaboration et le classement des processus de mécanisation possibles sur
des étres sonores, une tentative d’industrialisation de la composition musicale. [...] Il
s’agit :

1° d’établir un contrdle rigoureux des analyses des structures sonores qui
constituent la musique, contréle dont le critere ne peut €tre aujourd’hui que la
possibilité de mécanisation ;

2° de mieux comprendre la nature de la création musicale en isolant
expérimentalement son aspect objectif formalisable de son aspect proprement

« humain » ;

3° de laisser la « machine » pousser a son extréme limite la logique d’un systéme
dont elle fournirait un modéele abstrait sur lequel on peut encore s’interroger du
point de vue « subjectif », mais en évitant [...] de confondre les problemes de
syntaxe avec ceux d’esthétique ;

4°  d’alléger le travail matériel du compositeur et de simplifier et enrichir les
méthodes d’enseignement de la composition musicale [...]

(P. Barbaud, Musique algorithmique, Esprit, 280, 1960, p. 92-96).

N _

P. Barbaud (1911-1990)

B

RIT

« But de ces recherches : réduire au minimum le travail fastidieux du compositeur et, a la limite,

remplacer celui-ci »

(Comptes-rendus par M. Barbut du Séminaire sur les modeles mathématiques dans les sciences sociales, 1960-61, EPHE).

15




Michel Philippot and the information theory paradigm

M. Philippot (1925-1996)

™

? Intention
de faire
une ceuvre ?

Y

Stock d'informations,
source d'événements
aléatoires,
notes ou cbjets sonores
(mémoire)

a,
Intention
de faire une ceuvre
(motivation}

4

¥
¥

Regles de polarisation,
régles de combinaison
et de variation
(imagination)

patticularités

b.

Stock d'éléments
diinformation,
alphabets divers
(mémoire)

dela
personnalité

individuelle de
Vartiste

Choix parmi
les résultats possibles,
filtrage, décision
(volonté)

Application manuelle
ou décodage
{éventuellement)

Partition définitive
but

?

c.
Regles d'organisation,
de combinaison
et de variation
(imagination)

1
'
'
'
‘

i

d.
Choix parmi les résultats,
exploration, filtrage
et décision
(volonté)

Y

e
Application manuelle,
réalisation pratique
(décodage)

v

f
Résulrat définitif,
ceuvre achevée
et acceptée

(but)

Exemple 3. Michel Philippot, « Le devoir d'inhumanité » (1960) et « A propos de mécanismes
de création esthétique » (1966), évolution du diagramme fonctionnel de Ia composition musicale®.
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Tom Johnson’s algorithmic composition: combinatorics

Gilbert Delor

Looking
at Numbers

[ F{\Vrmauan

The 78 two-note choeds possidle in one octave

TOM JOHNSON




Marin Mersenne, the father of combinatorics

oo

o

RN

\\\\\\&\\\\\\\\\\\\\ -

© Math'n Pop / W. Drenckhan

o G
o "
S % i

Ao ¥ 4@
b v WF
g e »

////////// /////l//mn ‘"

18



The circular representation of the pitch space

LIBER SEPTIMVS.
DE CANTIBVS, SEV CANTILENIS,
_EARVMQ:NVMERO, PARTISVS, ET SPECIESYS.

Tabula Combinationssabrad 13,

—

vI 70
vII fo40
VI 40310
IX 361880
X 3618800
XI 39916800
XII 479001600
X111 6127020800
Xiv 87178191200
XV 1307674368000
Xv1 20922789888c00
Xvi 335687428096000
o . . XVt 6402373705718000
Harmonicorum Libri XII, 1648 XIX  imceniooso8tiioon
XX 14j1901008176640000
XXI $10909421717094 40000
eeoe XX XXII, 1124600717777 607680000
dodo# re re# mi fa fa# sol sol#la la# si do \
" | | | | I, 1 | | I I I | Varietas, feu Combinatio quauor notarsm,
6 = T A Y AR P I P o]
76141_”#&;*#‘%443:‘# ke f#o = :#F Er:ﬂ Egsﬂ—va?cv Y T < 5 =

N>

| N
e === —— e S ST L

A EEEEEE D e s e i
13 14 15 6 | 1 18
P 1734567 8o e

012 3 45 6 7 8 91011 12 TR

Q

19



A permutational song: one sentence, one note (one note left!)

Una volta soltanto una storia d’amore finisce (M. Andreatta)

Una volta una storia d’amore
soltanto una storia
Una storia d’amore
soltanto una storia d’amore
Una storia
soltanto una storia
Una storia d’amore
soltanto
Una volta soltanto
una storia d’amore soltanto

Un amore soltanto una volta

soltanto una storia d’amore soltanto
Una storia d’amore

soltanto una volta una storia
Un amore

una volta soltanto
Un amore finisce

soltanto
Una volta una storia d’amore finisce

Un amore soltanto

Una volta soltanto una storia d’amore finisce



The three main major-minor symmetries

R as RELATIVE  Pas PARALLEL L as LEADING-TONE
(EXCHANGE)

C major C major C major

A minor C minor E minor
22



From the circular renresentation to the 7Tonnetz




From the Tonnetz to the dual one

duality




The Tonnetz; web environment (© SMIR Project)

THE TONNETZ

AT

Translote
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Harmonic progressions as spatial trajectories
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From poetry to song writing:
hamiltonian compositional strategies

A part (Andrée Chedid, poéme tiré¢ du recueil Rhymes Collection Poésie/Gallimard (n. 527), Gallimard, 2018) -4
= http://repmus.ircam.fr/_media/moreno/prix_chedid_2018 moreno.mp3

A part le temps

Et ses rouages

A part la terre

e Intro Refrain Riff
En éruptions
A part le ciel

Refrain Refrain Refrain
Pétrisseur de nuages
A part I’ennemi
Qui génére I’ennemi

A part le désamour

. S Couplet 1 Couplet2 4 t Instrumentale 4 Coda
Qui ronge I’illusion . ] 4
A part la durée L gt
Qui moisit nos visages <N
o £ \
\ . / N
A part les fléaux —_— E d
A 3 C - cf NB - 'f
A part la tyrannie N \
A part ’ombre et le crime _E{ 'f' ) {; s
Nos batailles nos outrages Jf B \, J e'gc
X &N 7
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Less trivial Hamiltonian Cycles

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

[9. 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

10. 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
11. 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
12. 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

<
Yo

Music: M. Andreatta

(Perfect Music Production)
Mastering: A. Cutolo (Massive

= http://repmus.ircam.fr/ media/moreno/la_sera_mario-luzi_moreno-andreatta.mp3

Arrangement and mix: M. Bergomi & S. Geravini

e LPLPLR..
I, PLPLRL..
~LRPRPRLR LPLRLP..

PLRLPL..
LRLPLP..
RLPLPL..

La sera non ¢ piu la tua canzone
(Mario Luzi, 1945, in Poesie sparse)

La sera non ¢ 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.

Arts Studio, Milan)
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Hamiltonial Cycles without inner periodicity
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M. Andreatta, « Math’n pop : symétries et cycles
hamiltoniens en chanson », Tangente, 2014

pour mieux comprendre

Aprile (d'apres Gabriele D'Annunzio) § .

= https://www.youtube.com/watch?v=AB8By7ghTkU&feature=emb_logo

Do<do, «Sol#<fa < Fa<la < La<fa# < Fa#<sib <Do#<do#
\ A 7

mim—>Sol—>sim—>Ré—>rém—\FSib;»solm—>Mib—>mibm—>Si—>sol#m—>Mi

Do—mi —Mi—sol# —Si—ré# —Re#—do,—Lab—fa —Do#—do#
\ v
la,, < Fa<ré, <Ré<si, <Sol<sol, «<{Silj<sib, < Fa#«fa#,«La

Mi<mi <«<Do<la «<Fa<fa <Reb<sib <« Fa#<mib «Mib<do
\ & Z

do# ,—La—fa# —Ré—ré SibL>solm—>Sol—>sim—>Si—>sol#m—>Sol#

A | l 0 4D & 2D Visualizations
P'Y‘ Hamiltonian Cycles

M.Andreatta, G.Baroin 2013

= Lyrics: Gabriele d’Annunzio
7 - , Music and Vocals: Moreno Andreatta
A /*{_Q(Ab Hypersphere and Ideogramms: Gilles Baroin
(_,_2( Y Original "Chicken Wire" araph: J.Douthett, PSteinbach
-~

http://www.mathemusic.net




The Gunner’s Hamiltonian Dream (a OuMuPo experience around Pink-Floyd)

The three Hamiltonian Cycles (cy,=c, C,,= Cm, C,,,= C+)

The Gunner's dream (R. Waters, 1983 / M. Andreatta, 2018)

C+
@ating down through the clouds

Am F
Memories come rushing up to meet me now.
Fm
In the space between the heavens
C# C#m

and in the corner of some foreign field
A F+ Bbm

| had a dream.

F# F#m D Dm

I had a dream.

Bb

Good-bye Max.

D+

Good-bye Ma.

Ebm B

After the service when you're walking slowly to the car
Bm G

And the silver in her hair shines in the cold November air

Gm
You hear the tolling bell
Eb
And touch the silk in your lapel
G+ Em E G#m
And as the tear drops rise to meet the comfort of the band
G# Cm
You take her frail hand

nd hold on to the dream.

C-->C+-->Am-->F-->F m-->C#-->C#m-->A-->F+-->Bbm-->F#-->F#m-->D-->Dm-->Bb-->D+-->Ebm-->B-->Bm-->

-->G-->GM-->Eb-->G+-->Em->E-->G#m-->G#-->Cm-->C

C-->C+-->Am-->F-->Fm-->C#-->C#m-->A-->F+-->F#m-->F#-->Bbm-->Bb-->Dm-->D-->D+-->Ebm-->B-->Bm-->

-->G-->Gm-->Eb-->G+-->Em-->E-->G#m-->G#-->Cm-->C

C-->C+-->Am-->F-->Fm-->C#-->C#m-->A-->F+-->F#m-->D-->Dm-->Bb-->Bbm-->F#-->D+-->Ebm-->B-->Bm-->

~->G=->Gm-->Eb-->G+-->Cm-->G#-->G#m->E-->Em-->C
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The Gunner’s Hamiltonian Dream (a OuMuPo experience around Pink-Floyd)
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v AN

\ / M\\ / o \\ /

b
The three Hamiltonian Cycles (Cy; = C, C,,= Cm, C,,,= C+)

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

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

C-->C+-->Am-->F-->FM-->C#-->C#m-->A-->F +-->F#m-->D-->Dm-->Bb-->Bbm-->F#-->D+-->Ebm-->B-->Bm-->
-->G-->GM-->Eb-->G+-->Cm-->G#-->G#m-->E->Em-->C
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35
HM 4D & 2D Visualizations
Hamiltonian Cycles

M.Andreatta, G.Baroin 2020

To be posted soon at http://mathemusic.net/

Composition, Performance: Moreno Andreatta
Hypersphere, Graphics, Animations: Gilles Baroin
Original "Cube Dance" graph: J.Douthett, PSteinbach
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DOMENEDIO

(« Canzone aperta », based on a poem by Livio Andeatta)
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Find all Hamiltonian Mathemusical Paths

that modulate through all minor triads

from f# min to b min, using only -1 or -3
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Tonhetz [1,3.4] | D OMEN EDIO
4,

1

Find all Hamiltonian Mathemusical Paths

that modulate through all minor triads

from f# min to b min, using only -1 or -3

. N
Notation:
C = Do minor l,
C# = Do# minor
B = Si minor
37




Tonnetz [1,3,4] - DEEDIO
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Find all Hamiltonian Mathemusical Paths

that modulate through all minor triads

from f# min to b min, using only -1 or -3

Notation:

C =Do minor ‘ l, | ‘1’
C# = Do# minor , =N 5. . '

B = Si minor

-38




DOMENEDIO

(« Canzone aperta », based on a poem by Livio Andeatta) y " 1
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Find all Hamiltonian Mathemusical Paths "

that modulate through all minor triads

from f# min to b min, using only -1 or -3

=» http://repmus.ircam.fr/ media/moreno/04 domenedio livio andreatta.mp3
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DOMENEDIO

Find all Hamiltonian Mathemusical Paths |

that modulate through all minor triads

" ) ’“ o 3 - ) - ) ‘. . ,“ 1 3 -
from |# min to b min, using only -1 or -3

= visualisation of the correct solution
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https://www.youtube.com/watch?v=GB88cj-BeHo&feature=emb imp woyt

= visualisation of the “tricky” solution

https://www.youtube.com/watch?v=igdVT6pTdh8&feature=emb_imp_woyt
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https://www.youtube.com/watch?v=GB88cj-BeHo&feature=emb_imp_woyt
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