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Lesson 10: Width of conjunctive queries

Theme: The notion of width of conjunctive queries.

1 Strong generalized hypertree decompositions (SGHD)

Let H = (V, E) be a hypergraph with V =
⋃
E . A strong generalized hypertree decomposition

(SGHD) T = (I, F ) of H is a tree, where

(H1) the set I of vertices in T is I = {(X1, Y1), . . . , (Xm, Ym)}, where each Xi ⊆ V and Yi ⊆ E ;

(H2) for every vertex u ∈ V , there is a node (Xi, Yi) in T such that u ∈ Xi;

(H3) for every edge e ∈ E , there is a node (Xi, Yi) in T such that e ⊆ Xi and e ∈ Yi;

(H4) Xi ⊆
⋃

Yi, for each (Xi, Yi) ∈ I;

(H5) for every vertex u ∈ V , the set of vertices {(Xi, Yi) | Xi contains u} is connected in T .

The tree T is called an SGHD of H. The width of T is maxi |Yi|. The strong generalized hyper-
treewidth of a hypergraph H, denoted by sghw(H), is the minimum width among all possible
SGHDs of H.

2 Evaluations of conjunctive queries with bounded width

The sghw of a CQ ϕ, denoted by sghw(ϕ), is the sghw of the hypergraph associated with ϕ. The
following problem can be solved in polynomial time for every fixed k > 1.

• CQ-Evaluationk.

Input: A database DB and an SGHD of a CQ ϕ with width at most k.

Task: Determine whether DB |= ϕ.

• CQ-Evaluationk,DB.

Input: An SGHD of a Boolean CQ ϕ with width at most k.

Task: Determine whether DB |= ϕ.

The algorithm is a direct modification of Yannakakis’ algorithm for acyclic queries.

Appendix

There are a few notions of hypertree decompositions and their associated widths of hypergraphs,
such as tree decompositions, generalized hypertree decompositions and hypertree decomposi-
tions. All of them are quite similar, but subtly different. For more details, see, for example, a
survey paper [2]. There is another notion of width of CQs that are more related to treewidth of
standard graphs in [1].
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