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A characterization of closed under intersection binary hypergraphs by a sequence of trees In learning, decision trees are wide used binary systems based on yes/no questions. Why not decision lattices ?

X 1 ≤ α α < X 1 prop 1 ∧ prop 2 prop 1 prop 2

Binary hypergraphs

A hypergraph H = (V, E) is said to be binary if: Hasse diagram of a binary hypergraph

∀v ∈ E, v = ∅ |{w ∈ E, v ≺ w}| ≤ 2 |{u ∈ E, u ≺ v}| ≤ 2
1 2 3 4
Hasse diagram of a non binary hypergraph

Totally balanced and binarizable hypergraphs

H = (V, E) totally balanced iff it has no spe- cial cycle i.e (v 0 , e 0 , . . . v n , e n ) such that, • ∀i, v i ∈ e i • ∀i, v i ∈ e i-1 mod n • ∀j = i, j = i -1 mod n, v i / ∈ e j 4-cycle H = (V, E) is binarizable iff ∃H = (V , E ) binary hypergraph such that V ⊆ V and E ⊆ E

Non binary hypergraph

Binarized hypergraph Theorem A closed under intersection hypergraph is binarizable iff it is totally balanced.

Algorithm

Theorem A hypergraph closed under intersection is binary iff its hyperedges are the vertices of a sequence of trees constructed by the algorithm. Hasse of the hypergraph

Conclusion

We give a characterization by a sequence of trees of binary closed under intersection hypergraphs similar to Lehel's characterization of totally balanced hypergraphs. This construction can also be extended to • build a top down or bottom up binary hypergraph,

• binarize totally balanced non binary hypergraphs,

• approximate a non totally balanced hypergraph by a binary hypergraph.

  The Hasse diagram of the partially ordered set of the hypergraph's hyperedges is a well adapted representation. A Hasse diagram is such that : • hyperedges of the hypergraph are vertices of the diagram • an edge goes from x to y iff x ≺ y (i.e x y, z, x ⊆ z ⊆ y)