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¥ An automorphisn of a (predmaniplex M is a
colour—-preserving araph automorphism.

¥ The aroup Aut(M) acts freely on the flaas of M
(provided that M is connected).

¥ 1§ T < Aut(M), then the syvmetry type araph of M (with
respect to IN is the connected premaniplex M /T.
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¥ k =1 Reaular (reflexigle) polytopes.
¥ k = 2: there are 2" — 1 connected premaniplexes.

- [Pellicer; 20I01: Quuiral n-polytopes exist for areitrary n.

- [Pellicer, Potodnik, Toledo; 20191: A construction of a
n-maniplex with any aiven STG with 2 vertices.

- [Mochén, 2022 +41: Some of them are polytopes.

A. Montero (FME-UL) Voltace operations Nov. 2022 1O /24



Sywvwetry type araph

is every connected n-premaniplex (with k vertices) the
symmetry type araph Of an n-maniplex (n-polytope)?

¥ k>3

A Montero (FMF-UL) Voltace operations Nov. 2022 10724+



Sywvwetry type araph

is every connected n-premaniplex (with k vertices) the
symmetry type araph Of an n-maniplex (n-polytope)?

¥ k>3

- [Cunninagham, Del Rio-Francos, Hurard, Toledo; 20I01:
Classification of premaniplexes with 3 and 4 vertices

A Montero (FMF-UL) Voltace operations Nov. 2022 10/ 24+



Sywvwetry type araph

is every connected n-premaniplex (with k vertices) the
symmetry type araph Of an n-maniplex (n-polytope)?

¥ k>3

- [Cunninagham, Del Rio-Francos, Hurard, Toledo; 20I01:
Classification of premaniplexes with 3 and 4 vertices

- [Hurard, Mochdn; 20221: 3-polytopes with STG with 3
ver-tices.

A Montero (FMF-UL) Voltace operations Nov. 2022 10/ 24+



Sywvwetry type araph

is every connected n-premaniplex (with k vertices) the
symmetry type araph Of an n-maniplex (n-polytope)?

¥ k>3
- [Cunninagham, Del Rio-Francos, Hurard, Toledo; 20I01:
Classification of premaniplexes with 3 and 4 vertices
- [Hurard, Mochdn; 20221: 3-polytopes with STG with 3
ver-tices.
- [Mochén, 2022 +1: Maniplexes with caterpillars as STG.
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A &00d action

¥ Two paths “x and “2x are homotoric i£ w; = wy in Wi
¥ The universal n-maniplex (polytope) U" is Cay(W,)

¥ The maniplex U" is reaular and every other (connected)
n-premaniplex is 8 Quotient of U" By a aroup T' < Aut(U).
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VokHaae operations

Theorem

Let X Be a n-premaniplex and ) an m-premaniplex with a
vottage assiament 77 : Y — W, The m-coloured araph & x, ) is
a premaniplex i$ 17(W) = 1 for every (i,j,i,j)-path W of Y with
i—j| >1 & %, ) is connected i# 7(I1Y())) = W, $or some

y.€
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Parallel product (mix)

[# )V is a premaniplex, we dencte By iy the voltace
assianment that Gives the voltace r; to each dart of colour i.

Proposition

The map (x,) — (1,x) is 8N isOMOrPhism Between X x,, )V and
Y Xy, X i#and only if 71 = py and 112 = px.

Theorem
The premaniplex X Xy Y is the smallest premaniplex that
covers Both X and ).

5 o@o =MOC(X)
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VokHaae operations

Theorem

£ (V1,1m1) is an (n,m)-vokltaae operator, and ()s,12) is @
(m, f)-voltace operator, then there exists a voltace
0: V1 Xy, Vo — W, such that

(X “Am yl) ) V2
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VokHaae operations

Theorem

£ (V1,1m1) is an (n,m)-vokltaae operator, and ()s,12) is @
(m, f)-voltace operator, then there exists a voltace
0: V1 Xy, Vo — W, such that

(& Xy V1) Xy Vo = X g (D1 Xy, Wa)
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VokHaae operations

Theorem

£ (V1,1m1) is an (n,m)-vokltaae operator, and ()s,12) is @
(m, £)-vokltace operator, then there exists a voltace
0: V1 Xy, Vo — W, such that

(& Xy V1) Xy Vo = X g (D1 Xy, Wa)

Corollary

[# M is a non-orientasle maniplex, then Snub(M) is
isomorphic to a connected component of Snub(MOC(M)).
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VokHaae operations

Automorphisms

Theorem

Every automorphism of X induces an automorphism of
X X, ).
U]
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VokHaae operations

Automorphisms

Theorem

Every automorphism of X induces an automorphism of

X Xy Y.

A. Montero (FME-ULY
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Nov. 2022

U/ 2+



VokHaae operations

Automorphisms
Theorem

Every automorphism of X induces an automorphism of
X X, ).
U]

Theorem
I# X covers Z,then & x, ) covers Z x, ).
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VokHaae operations

Automorphisms
Theorem

Every automorphism of X induces an automorphism of
X X, ).
U]

Theorem
I# X covers Z,then & x, ) covers Z x, ).

Theorem
£ X /T = B¥or I < Aut(X),then (XY )/ T-="2%¢Y.
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VokHaae operations

Theorem
# Z=X/T $or I < Aut(X),then Zx)Y = (X x)Y)/T.
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VokHaae operations

Theorem
# Z=X/T $or I < Aut(X),then Zx)Y = (X x)Y)/T.

Theorem

Assume that O is 8 mapping that assians a premaniplex O(X)
t0o each premaniplex X, then O is a voltace operation i£ and
only i$
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VokHaae operations

Theorem
# Z=X/T $or I < Aut(X),then Zx)Y = (X x)Y)/T.

Theorem
Assume that O is 8 mapping that assians a premaniplex O(X)
to each premaniplex X, then O is a voltace operation if and
only i$

¥ Aut(U) acts By automorphisms on O(U) and
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VokHaae operations

Theorem
# Z=X/T $or I < Aut(X),then Zx)Y = (X x)Y)/T.

Theorem

Assume that O is 8 mapping that assians a premaniplex O(X)
to each premaniplex X, then O is a voltace operation if and
only i$

¥ Aut(U) acts By automorphisms on O(U) and
* for every I' < Aut(),

OU/T) = OWU)/T.
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VokHaae operations

Theorem
# Z=X/T $or I < Aut(X),then Zx)Y = (X x)Y)/T.
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VokHaae operations

Theorem
# Z=X/T $or I < Aut(X),then Zx)Y = (X x)Y)/T.

¥ |8 T = Aut(X), then Z is the symmetry type araph of X
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VokHaae operations

Theorem
# Z=X/T $or I < Aut(X),then Zx)Y = (X x)Y)/T.

¥ |8 T = Aut(X), then Z is the symmetry type araph of X
¥ In this case,the STG of X' x; Y wrt. Tis Zx Y.
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VokHaae operations

Theorem
# Z=X/T $or I < Aut(X),then Zx)Y = (X x)Y)/T.

¥ |8 T = Aut(X), then Z is the symmetry type araph of X
¥ In this case,the STG of X' x; Y wrt. Tis Zx Y.
¥ In particular, if X is recular, then Z x ) = ).
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VokHaae operations

Theorem
# Z=X/T $or I < Aut(X),then Zx)Y = (X x)Y)/T.

¥ |8 T = Aut(X), then Z is the symmetry type araph of X
¥ In this case,the STG of X' x; Y wrt. Tis Zx Y.

¥ In particular, i+ X is recular,then Z x )Y = ).

¥ ©
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VokHaae operations

Theorem
# Z=X/T $or I < Aut(X),then Zx)Y = (X x)Y)/T.

¥ |8 T = Aut(X), then Z is the symmetry type araph of X
¥ In this case,the STG of X' x; Y wrt. Tis Zx Y.

¥ In particular, if X is recular, then Z x ) = ).

¥ ©

¥ There might Be extra symmetry that is, I' < Aut(X %))
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VokHaae operations

Theorem
# Z=X/T $or I < Aut(X),then Zx)Y = (X x)Y)/T.

¥ |8 T = Aut(X), then Z is the symmetry type araph of X
¥ In this case,the STG of X' x; Y wrt. Tis Zx Y.

¥ In particular, if X is recular, then Z x ) = ).

¥ ©

¥ There might Be extra symmetry that is, I' < Aut(X %))
¥ O
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VokHaae operations

Extra symmetry

¥ Every symmetry of (), 77) lifts to X x, ).
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VokHaae operations

Extra symmetry

¥ Every symmetry of (), 77) lifts to X x, ).
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VokHaae operations

Extra symmetry

¥ Every symmetry of (), 77) lifts to X x, ).
¥ Some symmetries of (V,77) sometimes lift to X x, ).
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VokHaae operations

Extra symmetry

¥ Every symmetry of (), 77) lifts to X x, ).
¥ Some symmetries of (V,77) sometimes lift to X x, ).

r1 Ul

A Montero (FMF-UL) Voltace operations Nov. 2022 23/24



VokHaae operations

Extra symmetry

¥ Every symmetry of (), 77) lifts to X x, ).
¥ Some symmetries of (V,77) sometimes lift to X x, ).

ri &)

r1 )

¥ | there is extra syvmmetry that does not come for X or
Y and X x, ) is connected, .
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VokHaae operations

Extra symmetry

¥ Every symmetry of (), 77) lifts to X x, ).
¥ Some symmetries of (V,77) sometimes lift to X x, ).

ri &)

r1 )

¥ | there is extra syvmmetry that does not come for X or
Y and X x, ) is connected, then there is a family
{Z,:y €Y} such that X covers Z, Q.
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VokHaae operations

Extra symmetry

¥ Every symmetry of (), 77) lifts to X x, ).
¥ Some symmetries of (V,77) sometimes lift to X x, ).

r1 70

r1 )

¥ | there is extra syvmmetry that does not come for X or
Y and X x, ) is connected, then there is a family
{Z,:y €Y} such that X covers Z, @.. Z, could Be trivial
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