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A linear decision tree is a rooted ternary tree with a linear functional ℓα attached to each interior node and
leaves labelled YES or NO. The edges connecting an internal node to its three descendants are labelled
with the symbols <, =, and >. This model is used to test membership x ∈ P for a convex polyhedron
P ⊆ Rn by moving down the tree, at each node using the sign of ℓα (x) to determine which edge to follow.
Upon reaching a leaf, the question “is x ∈ P ” is answered.
In this paper the authors give lower bounds on the number of YES and NO leaves in terms of the Betti
numbers of Rn \ P . Then the theory of arrangements of convex sets (e.g. subspaces) and Möbius functions
is used to give asymptotic lower bounds on the size and depth of linear decision trees for various sorting
problems, such as the problem of determining, for a given set of n real numbers, whether some k of them
are equal, or whether some k of them are pairwise distinct. The arguments involve speciﬁc calculation of
Möbius functions for various subposets of the partition lattice. The resulting lower bounds are stronger
than those derived earlier by the same authors and others.
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