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at those extremal elements [Rot64], [Stall,
Proposition 3.8.5]. And in the context of metric
spaces, weighting vectors [Leil3]—such as ( y u(x,
y)), when the Mo bius coefficients p exist—effectively
detect the boundary of certain subsets of Euclidean
space, an insight with recent applications in machine
learning [BKD*21, ADBOR24]; see also [Wil09].



Definition 3.3 A patch-finite category A has coarse Mobius inversion if (o € kyA is
invertible. In that case, its coarse Mébius function is pa = (' € kpA.

Theorem 3.5 Let A be a finite category with coarse Mobius inversion over k. Let a,b € A.
Then {a(a,b) =0 = pa(a,b) =0.

Proof In the terminology of Appendix A, Lemma 3.4 states that (4 is transitive. The result
follows from Theorem A.4 on inverse matrices. O

Corollary 3.6 Let A be a finite category. The coarse zeta function of A is invertible in k, A
if and only if it is invertible in k. A. O
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The Euler characteristic of a category

Tom Leinster*

Abstract

The Euler characteristic of a finite category is defined and shown to be compat-
ible with Euler characteristics of other types of object, including orbifolds. A
formula for the cardinality of the colimit of a diagram of sets is proved, gener-
alizing the classical inclusion-exclusion formula. Both rest on a generalization

of Mébius-Rota inversion from posets to categories.
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