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Goal & Methods used

Strongly homotopy modular operads within the framework of operadic categories.

◦ Modular operads are algebras for the terminal operad 1Grc.

◦ S. h. modular operads are algebras for the minimal model MGrc of 1Grc.

Hn(MGrc(Γ)) = Hn(1Grc(Γ)) =

{
k, n = 0

0, n ≥ 1
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Modular operads: the terminal operad 1Grc
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Hypergraph polytopes, a.k.a. nestohedra

K. Došen, Z. Petrić
Hypergraph polytopes
Topology and its Applications 158, pp. 1405–1444, 2011

P.-L. Curien, J. Obradović, J. Ivanović
Syntactic aspects of hypergraph polytopes
Journal of Homotopy and Related Structures 14, pp. 235–279, 2019

truncations
simplex associahedron hemiassociahedron permutohedron



Hypergraph terminology

H = {x, y, u, v}
H = {{x }, {y }, {u }, {v }, {x, u }, {u, v }, {x, v }, {x, y }, {x, u, v }}
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H is saturated: (∀X,Y ∈ H) X ∩ Y ̸= ∅ ⇒ X ∪ Y ∈ H

Sat(H)= H ∪ {{x, y, u }, {x, y, v }, {x, y, z, u }}
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Strongly homotopy modular operads: the minimal model MGrc of 1Grc
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The ingenious lemma

The faces of G(HΓ) can be oriented, so that MGrc(Γ) is the cellular chain
complex (C∗(G(HΓ)), ∂∗) of free abelian groups Ck(G(HΓ)) generated by
k-dimensional faces of G(HΓ), whose differential ∂∗ is given by

∂∗(λ) :=
∑
δlλ

ηδλ · δ,

where ηδλ := +1 if δ is oriented compatibly with λ and ηδλ := −1 otherwise.

λAλ

δ

Aδ

Aδ
λ

n
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ηδλ · δ,

where ηδλ := +1 if δ is oriented compatibly with λ and ηδλ := −1 otherwise.

Proof. Pick an orientation of the n-dimensional face. Pick a (k − 1)-dimensional face a
and choose a l e. If a occurs in ∂(e) with the +, give it the compatible orientation;
otherwise, give it the orientation opposite to the compatible one.

This receipt does not depend on the choice of e, thanks to:

If a is a (k − 1)-dimensional face of G(H) such that a l e′, e′′,
then there exists a (k + 1)-dimensional face h such that e′, e′′ l h.
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