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Let G be a planar graph with n vertices. It is proved in [1] that we can assign to each vertex x of
G a bit sequence J(x) of size at most O(log(n)) such that for every pair of vertices (x, y) and every
subset X of V (G)−{x, y}, we can verify if x and y are connected in G\X just by looking at J(x), J(y)
and {J(z) | z ∈ X}. A similar result is known for graph classes of bounded clique-width [2]. In order
to extend this result to more graph classes we investigate graph classes obtained by �gluing� graphs of
bounded clique-width with limited overlaps. Our objective is to combine the two labelings. For that
we introduce a notion of decomposition that extends the one of tree-decomposition.

Let H1 and H2 be two graph classes. An (H1,H2)-decomposition of a graph G = (V (G), E(G)) is
a partition T of E(G) such that:

1. for every U in T the sub-graph G[U ] is in H2,

2. the intersection graph1 G(T ) of T is in H1.

The spread of an (H1,H2)-decomposition is maxx∈VG

∣∣∣{E ∈ T | x incident with an edge of E}
∣∣∣.

The (H1,H2)-width of an (H1,H2)-decomposition T is the maximum between its spread and the max-
imum degree of its intersection graph G(T ). The (H1,H2)-width of a graph G is the minimum over
all (H1,H2)-decompositions.

We let P be the class of planar graphs and CWD(≤ k) be the class of graphs of clique-width at
most k. We prove that if G has a (P, CWD(≤ k))-decomposition of (P, CWD(≤ k))-width ` then
we can assign to each vertex x of G a bit sequence J(x) of size at most O(f(k, `) · log(n)) such that
for every pair of vertices (x, y) and every subset X of V (G) − {x, y}, we can verify if x and y are
connected in G\X just by looking at J(x), J(y) and {J(z) | z ∈ X}. For instance K3,3-minor free
graphs of bounded degree have a (P, CWD(≤ 3))-decomposition of bounded (P, CWD(≤ 3))-width.
This result is available in [3].
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1An intersection graph of a cover T is an undirected graph G(T ) with vertex set {xU | U ∈ T } and edge set

{xUxV | U ∩ V 6= ∅}
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