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What about regular polyhedra in other spaces?

Bracho et al., 2000: Projective polyhedra with planar faces.

McMullen, 2007: Regular polyhedra in E4 (P3).

Regular maps on the torus.

Can we classify regular polyhedra in the 3-dimensional torus T3?
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I will not explicitly skip any definition

The 3-dimensional torus T3
Λ is the quotient of E3 by a group Λ

generated by 3 independent translations.

A polyhedron P in T3
Λ is a set of vertices, edges and faces such that.

I Every face is a connected 2-valent graph.
I Every edge belongs to 2 faces.
I The vertex-figures of P are cycles.
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I Every face is a connected 2-valent graph.
I Every edge belongs to 2 faces.
I The vertex-figures of P are cycles.

The symmetry group G(P) is the set of isometries of T3
Λ that

preserve P.

P is regular if G(P) acts transitively on flags.
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1 Is the “polyhedron” induced by P actually a polyhedron?

2 Is PΛ as symmetric as P?

3 Is every regular polyhedron PΛ induced this way?
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The usual trick

1 G(P) = 〈Ri : i ∈ I〉,

2 Ri = R′
iti,

3 H(P) = 〈{R′
i : i ∈ I} ∪ {−Id}〉.

4 PΛ is as symmetric as P if and only if Λ is preserved by H(P).
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To summarise

Finite polyhedra

I {3, 5}, {5, 3}, their petrials and stellations: non-regular.
I {3, 3}, {3, 4}, {4, 3} and their petrials: regular with boring drawings.

Planar polyhedra: Regular with boring and no-that-boring drawings.

Pure apeirohedra: Regular, almost all with only boring drawings.

Blended apeirohedra : Regular with crazy drawings.
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Thank you!
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