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Graph decompositions for approximating clique-widths

Abstract: This work studies decomposition methods of graphs for approximating clique-widths. In these
methods, clique-width expressions are obtained by decomposing a given graph, obtaining clique-width ex-
pressions of the decomposed graphs, and reconstructing the given graph. We focus on split decompositions
and show two main results. (1) We prove properties of the decomposition orders that do not increase the
number of labels of clique-width expressions and propose an algorithm to compute such a decomposition
order. (2) We introduce pseudo-split decompositions by extending split decompositions. They are able to
decompose graphs with no split. Then, we define the module connectivity, which allows to select fewer labels
that are used to reconstruct a given graph. By using these concepts, we show an upper bound of the number
of labels of clique-width expressions under the hypothesis that clique-width expressions of the decomposed
graphs can be obtained. We also consider the relation between pseudo-split decompositions and rank-widths.
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