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In the first part of this trilogy [Adv. Math. 331, 952-1015 (2018; Zbl 1403.00023)] the authors have
introduced the notion of decomposition space as a generalization for incidence coalgebras, which is equiv-
alent to the notion of unital 2-Segal space of [T. Dyckerhoff and M. Kapranov, “Higher Segal spaces. 17,
Preprint, arXiv:1212.3563]. The principal objective in this second part is to establish a Mobius inversion
principle within the framework of complete decomposition spaces, and to analyze their associated finite-
ness conditions to ensure incidence coalgebras and Mobius inversion descent to classical level of Q-vector
spaces on taking the homotopy cardinality of the objects involved, which results in Mdbius decomposition
spaces as a generalization of Mdbius categories in [P. Lerouz, Cah. Topologie Géom. Différ. Catégoriques
16, 280-282 (1976; Zbl 0364.18001)]. Mébius decomposition spaces cover more coalgebra constructions
than Mobius categories, comprehending the Faa di Bruno and Connes-Kremer bialgebras.
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