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Abstrat:



We onsider the omputational omplexity of the problem of ounting the number of answers

(satisfying assignments) to a logial formula on a �nite struture.

We present two ontributions.

First, in the setting of parameterized omplexity, we present a lassi�ation theorem on lasses

of existential positive queries. In partiular, we prove that (relative to the problem at hand) any

lass of existential positive formulas is interreduible with a lass of primitive positive formulas.

In the setting of bounded arity, this allows us to derive a trihotomy theorem indiating the

omplexity of any lass of existential positive formulas, as we previously proved a trihotomy

theorem on lasses of primitive positive formulas (Chen and Mengel '15). This new trihotomy

theorem generalizes and uni�es a number of existing lassi�ation results in the literature, in-

luding the lassi�ations on model heking primitive positive formulas (Grohe '07), model

heking existential positive formulas (Chen '14), and ounting homomorphisms (Dalmau and

Jonsson '04).

Our seond ontribution is to introdue and study an extension of �rst-order logi in whih

algorithms for the ounting problem at hand an be naturally and onveniently expressed. In

partiular, we introdue a logi whih we all #-logi where the evaluation of a so-alled #-

sentene on a struture yields an integer, as opposed to just a propositional value (true or

false) as in usual �rst-order logi. We disuss the width of a formula as a natural omplexity

measure and show that this measure is meaningful in #-logi and that there is an algorithm

that minimizes width in the "existential positive fragment" of #-logi.

This is joint work with Stefan Mengel.
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