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L’Analyse des concepts formels : rappel historique
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L’Analyse des concepts formels : rappel historique
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FCA comme « restructuration » de la théorie des treillis

RESTRUCTURING LATTICE THEORY:
AN APPROACH BASED ON HIERARCHIES OF CONCEPTS

Rudolf Wille
Fachbereich Mathematik
Technische Hochschule Darmstadt
5100 Darmstadt
Federal Republic of Germany

ABSTRACT

Lattice theory today reflects the general status of current
mathematics: there is a rich production of theoretical concepts,
results, and developments, many of which are reached by elaborate
mental gymnastics; on the other hand, the connections of the
theory to its suwrroundings are getting weaker and weaker, with
the result that the theory and even many of its parts become more
isolated. Restructuring lattice theory is an attempt to reinvig-
orate connections with our general culture by interpreting the
theory as concretely as possible, and in this way to promote
better communication between lattice theorists and potential users
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Dynamique « mathémusicale » dans la FCA
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FCA et musicologie computationnelle
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Le Tonnetz et ’analyse néo-riemannienne
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Extract of the 2" movement of the Symphony No. 9
(L. van Beethoven)

L. Bigo, PhD (ongoing), Ircam / University of Paris 12 = http://www.lacl.fr/~lbigo/louis_bigo
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Tonnetz et programmation spatiale
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Tonnetz et programmation spatiale
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Classification paradigmatique des structures musicales
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Enumération d’orbites et catalogues d’accords
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Analyse musicale comme déplacement spatial
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L’es

ace comme parametre de style
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Permutoedre comme treillis de concepts formels
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Structures d’ordre en musique
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Un treillis des concepts pour la gamme diatonique
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Des relations binaires au treillis des concepts
2. CONCEPT LATTICES

We start defining a context as a triple (G,M,T) where G and ¥
are sets, and I is a binary relation between ¢ and M; the elements
of G and M are called objects [Cegenstande] and attributes
[Merkmale), respectively. If gim for g € C and m € N we say: the
object g has the attribute m, For A ¢ G and 8 C M we define

A' = (m e M
(2 € G

for all g € ’
B' = f

™ A}
m for all m € B).

r
I
-
) &

w0y

~y
o
-

The mappings given by A+ A' and B » B' are said to form a Galots
connection between the power sets of G and M, i.e. they fulfill
the following basic properties (cf. Birkhoff [3; pp. 122-125]).

PROPOSITION. For a context (G M. I):

(1) Ay c4, 1implies 4, >4, for Ay,A; ¢ G,
(1') B, c B, irmplies By 28, for By,B, c M,
(2) A and A" =« A'™ for Ac G,
(2)

c B” and B' = B'" for B c M.

"

t =
|N

R. Wille, « Restructuring Lattice Theory: An approach based on Hierarchies of Concepts », I. Rival (ed.), Ordered Sets, 1982




Des relations binaires au treillis des concepts

Now, a concept (Begriff] of :the context (G,M,I) may be defined
as a palr (A,8) where AC G, 8 C M4, A'"=5, and B' = 4; A and B

are called the extent and the rm*en* of the concept (A, B) respec-
tively. The hierarchy of concepts is captured by the definition

(A].BL) - (Az.gz) H A-. 5#32 (-Bl 382)

for concepts (4),By) and (4;,3;) of (C,M,I); (Ay,By) is called
the subconcept of (43,8;), and (4;,8;) is called the super-oncept

of (A1,3,).
Attributs
B
A' := {m € M{zIm for all g € A} A
8' :'(G‘J;'I'"forallmfa) »
- X [X|X|X
D)
— X [X|X|X
A = extension du concept (4,B) = x | x [ x [ x
B = intension du concept (4,B) C

R. Wille, « Restructuring Lattice Theory: An approach based on Hierarchies of Concepts », I. Rival (ed.), Ordered Sets, 1982




Un treillis des concepts pour la gamme diatonique
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Un treillis des concepts pour la gamme diatonique

8%%88% CMm Em Am Fm
:Efftf mi X X
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91X X [X
all X X X
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Opérateur de cloture « ” »
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Opérateur de cloture « ”’ » comme implication logique

EIETEEREE ré la—tf o
S1E1=ECE s lad—Sfad: {do, sol}— {mi};
.% o|Q _% .% o {re,la} {fa}, {mi, la}—{do}; ..g
E|E|E|E|E|E A {ré, soly—{si}; e
OS] b [O] j|> :>{fa}—>{la}; g S
cIX] [ X[ X {¥é, la}’ " ={Dun}’ {si}—{sol}; s ®
d X X {sol, la}—V; a %
— < X % {ré, mi}—V; =
< {do, ré}—V,; 'y
f_ XX {do, mi, sol, si}—V; 8
9| X[ [X]_[X {do, mi, fu, la}—V;
al [ X| X[ [X
o | IXI X
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J-L. Guigues, V. Duquenne, « Familles minimales d'implications informatives résultant d'un tableau de données
binaries », Math. Sci. Humaines 95, 1986.




FCA et classification paradigmatique

rest {}
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Le treillis de concepts formels
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Analyse des concepts formels et topologie
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Structure topologique du treillis diatonique
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Représentations spatiales en musique
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Les géométries d’un Prélude...

J:T[" et F. Chopin, Prélude en
e mi mineur, Op. 28

~
LY
&
<

L ]
N

L L]
D P
0.0 1.1 2.2 3.3 4.4 5.5 [f 6]
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1 .1 2 0.3 1.4 2.5 3.6 4.7
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