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(How far should a maniplex be from being a polytope)
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• Connected and simple, 

• Valency , 

• Properly-edge -coloured, 

• The -paths are alternating 
squares.

3

3

(0,2,0,2)

A -maniplex3  is a graph: 

Maniplexes



• Connected and simple, 

• Valency , 

• Properly-edge -coloured, 

• The -paths are alternating 
squares, whenever 

n

n

(i, j, i, j)
| i − j | > 1

A -maniplexn is a graph: 

Maniplexes
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Faithfulness in maniplexes

Leemans, Toledo  (2025):

• If  is faithful, has the DC and is of 
rank , then it has the PIP (is 
polytopal) 

• There exist infinitely many maniplexes 
that are faithful, have the DC but are 
non-polytopal (of rank )

ℳ
3

n ≥ 4

Hubard, Garza-Vargas (2017):
If  has the path intersection 
property, then 
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•  has the diamond condition 

•  is polytopal
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ℳ Pos(ℳ)
Faithfulness in maniplexes

Fl(𝒫) 𝒫 = Pos(ℳ)
≅ ? ✅

Hubard, Toledo  (2025):
For every rank  there exist  -maniplexes  such that  is polytopal 
but . 

n ≥ 4 n ℳ Pos(ℳ)
Fl(Pos(ℳ)) ≇ ℳ

All of them are unfaithful.
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• If  is a cover, and , then π : ℳ → ℳ′ Φ ≈ Ψ π(Φ) ≈ π(Ψ)
• If the STG  (w.r.t. ) of a maniplex is faithful, then  implies that they 

belong to the same -orbit.
Γ ≤ Aut(ℳ) Φ ≈ Ψ

Γ

Theorem  
The mix of faithful maniplexes is a faithful maniplex.

Theorem  
The minimal regular cover of a faithful maniplex is a faithful maniplex.
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• If  and , then .α ∈ Aut(ℳ) Φ ≈ Ψ Φα ≈ Ψα
• Take  and  a flag. Denote by  the stabiliser of an -face of  andΓ ≤ Aut(ℳ) Φ Γi i ℳ

= Γ0 ∩ … ∩ Γn−1

• For ,  if and only if  (hence, )α ∈ Γ Φ ≈ Φα α ∈ Γ[Φ] ΦΓ[Φ] ⊂ [Φ]
• Assume that , then  iff Φ ≈ Ψ Φ ≈ Ψα α ∈ Γ[Φ]

•  is a union of -orbits with at most one -orbit per -orbit.[Φ] Γ[Φ] Γ[Φ] Γ

Γ[Φ]
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Faithfulness and symmetries

• If  is regular, ,  then  is faithful if and only if ℳ Γ = Aut(ℳ) ℳ

= 1Γ[Φ]

• If  is rotary, ,  then  is faithful if and only if ℳ Γ = Aut+(ℳ) ℳ

= 1Γ[Φ] and σ1Γ0 ∩ Γ1 ∩ … ∩ Γn−1 = ∅

* we also have similar results for other -orbit maniplexes and for arbitrary STG2
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of genus . 
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• All the other symmetry classes (of 2 flag-orbits) admit unfaithful maps.

2k
⌊k/2⌋

20 22

This was Elías’s talk!
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Classification of unfaithful scenarios for regular 4-maniplexes:

If  is regular unfaithful -maniplex of type  then one of the following holdℳ 4 {p, q, r}
1.  has one facet or one vertex.ℳ
2.  is non-orientable,  and  are even and the relation  holds. In 

this case  hast at most two facets.
ℳ p r (ρ0ρ1)p/2 = ρ3(ρ2ρ3)r/2

ℳ
3. The dual scenario of 2.
4. The numbers  and  are even and the relation  p r ρ0(ρ0ρ1)p/2 = ρ3(ρ2ρ3)r/2

5. The numbers  and  are even and the relation  p r (ρ0ρ1)p/2 = (ρ2ρ3)r/2
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1.  has one facet or one vertex. 
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Thank you!
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