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Le LIMOS (Laboratoire d'Informatique, de Modlisation et
d'Optimisation des Systemes)

Research
Models and Algorithms of Decision Support (Algorithms, Graphs, Complexity)
Information Systems and Communication

Production Systems

Operations Research Industrial Engineering
Members

@ 8 professors (Lhouari Nourine)

@ 24 research and teaching assistants

o 32 PhD students
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Seminar

New Cluster Mining algorithm
via Data Cleaning

New Cluster Mining algorithm via Data Cleaning by Takeaki Uno
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PhD defence

Enumeration of minimal dominating sets of graphs by Amaud Mary
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Research

Jan Lastovi¢ka and Lhouari Nourine
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Distributive concept lattices
Let (X,Y,I) is a formal context, x € X, and y€ Y.

Definition (Arrow relations)

. | (x,y) ¢ Iand
v it E L iy e

. (x,y) ¢ I and
X if .
71 { 3 € o} imply (x,y1) €1
x /Yy ifx/yandx 7y

Proposition

For a finite concept lattice A(X,Y,I), the following conditions are equivalent:
- B(X,Y,I) is distributive.

— From x /'y and x 7y, it follows that {y;} = {y}*.

— From x1 /'y and x, / y it follows that {x;}! = {x,}T.
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L-relations of L-sets

Let L be a Boolean algebra with variables and A, B € LX. Then the degree S-(A,B) to
which A is strictly contained in B is defined by

Sc(A,B) = S(A,B) A (S(B,A)) .

Lemma

For each admissible assignment v we have
Q ¥(S(A,B)) =1 iffioACVoB,

Q@ V(A=B)=1iffiocA=VoB,

Q V(Sc(A,B))=1iffioACVoB.
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Incomplete arrow relations

Let (X,Y,I) be an incomplete L-context.

x A y=1xy) A N Sc(r ) = 1(x,y)

x/1y=1xy) A N\ Sc({x} {xa}) = I(x1,y)

x1eX

X ry=xS )N X y)

Lemma
For an admissible assignment v we have x /;o; vy =v(x 71 y), X 501y =V(x /1), and

%2501 ¥ = 5 ).
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Completations with distributive concept lattice

Let (X,Y,I) be an incomplete L-context.

Theorem

Let v an admissible assignment. Then the following conditions are equivalent.
Q A(X,Y,vol) is distributive.

Q@ T(Awexperymer 0Ty y1) Alx Sry2) = (Y = {n ) = 1.

o V(/\xlex,xzex,er(xl TINA(x2/1y) = (= {n}?)) =1

Theorem

A problem whether an incomplete L-context where each assignment is admissible has a
completion with distributive concept lattice is NP-complete.
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Example

Let L he Boolean algebra with variables u;,u;,u3 such that each admissible assignment v
satisfy v(u1) <v(ua) Av(uz)', v(uy) Av(uz) < v(us).

Admissible assignments: vi = 0,vy = {uy,us},v3 = {u1,u2},va = {u1,u2,u3}.

Incomplete L-context (X,Y,1) :

[y oy
X1 ui
X2 u uj
X3 X

Asex prevyner 7 YDA (x A y2) = (b = {ya}) = uy
Completions with distributive concept lattices: (X,Y,v;ol) and (X,Y, v 01).
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