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Abstract
We consider the #P-complete problem of counting the number of linear extensions of
a poset (#LE); a fundamental problem in order theory with applications in a variety of
distinct areas. In particular, we study the complexity of #LE parameterized by the well-
known decompositional parameter treewidth for two natural graphical representations
of the input poset, i.e., the cover and the incomparability graph. Our main result shows
that #LE is fixed-parameter intractable parameterized by the treewidth of the cover
graph. This resolves an open problem recently posed in the Dagstuhl seminar on Exact
Algorithms. On the positive side we show that #LE becomes fixed-parameter tractable
parameterized by the treewidth of the incomparability graph.
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1 Introduction

Counting the number of linear extensions of a poset is a fundamental problem of order
theory that has applications in a variety of distinct areas such as sorting [30], sequence
analysis [25], convex rank tests [27], sampling schemes of Bayesian networks [28],
and preference reasoning [24]. Determining the exact number of linear extensions of
a given poset is known to be #P-complete [6] already for posets of height at least
3. Informally, #P-complete problems are as hard as counting the number of accept-
ing paths of any nondeterministic Turing machine, implying that such problems are
not tractable unless P = NP. The currently fastest known method for counting linear
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