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Maniplexes

An n - maniplex is:
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¥ n - valent
% n - properly edze
coloured.
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Maniplexes
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path intersection property are (flag araphs of) arstract
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Maniplexes

¥ (Hurard, Garza-Varaas; 20I): Maniplexes that have the
path intersection property are (flag araphs of) arstract
polytopes.

J An automorphism Of 8 maniplex is a colour-preservia
Bijection. We denote By (M) the automorphismv aroup
of M.

¥ An (n+ 1)-maniplex M is an extension of an n—maniplex K
i£ all the facets of M are isomorphic to K.
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maniplex* ICZ with flaas K x G and such that

(®@,7) = (P, 7) i£i<n
(@, 7)" = (ra(P@),E(F)y) if ®eF.

A Cayley extender (extension) is canonical i$ r, = Id
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Cayley extensions

Theorem
A maniplex M is a Cayley extension i£ and only if there exists
a8 aroup G < [(M) that acts recularly on the facets of M.
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Cayley extensions

Theorem
A maniplex M is a Cayley extension i£ and only if there exists
a8 aroup G < [(M) that acts recularly on the facets of M.

Theorem

A maniplex M is a canonical Cayley extension i£ and only i
there exists a aroup G < (M) actina reaularly on Fac(M) and
such that for every flag @, there exists v € G with &y = d".

Corollary

There are no chiral maniplexes that are canonical Cayley
extensions.
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Cayley extensions

¥ We can define Cayley co-extensions (coextenders)

¥ A Cayley map with vertices of valency k is a Cayley
coextension of the k—-gon.

Proposition

An ARP P satisties the flat-amalaamation propety (with

respect oOf its facets) if and only if P is a canonical Cayley
extension
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¥ Every (n+ 1)—toroid is a cayley extension of the n-cuge.
* The trivial extension {IC,2} (G = &)

¥ The flat extension |2m, for K facet-gipartite (G = D,,)
% The maniplexes 2" and 2501 for K is an n-maniplex such

that ® and ®"! lie in different facets, (G = ZJ and
G=2Z"1%2Z.
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Cayley extensions

¥ Every (n+ 1)—toroid is a cayley extension of the n-cuge.

* The trivial extension {IC,2} (G = &)

¥ The flat extension [C|2m, for K facet-gipartite (G = D,,)

% The maniplexes 2F and 251 for K is an n-maniplex such
that ® and ®"! lie in different facets, (G = ZJ and
G=2Z""1%2Z.

J¢ The colour coded - extensions.

¥ The Universal recular extension for K an ARP.
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Theorem (Elias paid me to write this theorem down)

Let (K, rn & G) a Cayley extender, then the maniplex K¢ is
polytopal if and only if

A. Montero (FME-UL) Cayley Extensions IOth SICGT, kK& Si 3/19



Politopality of Cayley
extensions

Theorem (Elias paid me to write this theorem down)

Let (K, rn & G) a Cayley extender, then the maniplex K¢ is
polytopal if and only i£

() K is polytopal;

A. Montero (FME-UL) Cayley Extensions IOth SICGT, kK& Si 3/19



Politopality of Cayley
extensions

Theorem (Elias paid me to write this theorem down)

Let (K, r,, & G) a Cayley extender, then the maniplex IC% is
polytopal if and only i£

() K is polytopal;
(i ...8 condition on I, ...

A. Montero (FME-UL) Cayley Extensions IOth SICGT, kK& Si 3/19



Politopality of Cayley
extensions

Theorem (Elias paid me to write this theorem down)

Let (K, rn & G) a Cayley extender, then the maniplex K¢ is
polytopal if and only if

i K is polytopal;
(i ...8 condition on I, ...

Corollary
Let (K,id, &, G) a canonical Cayley extender, then the maniplex
IC% is polytopal if and only i£ K is polytopal.
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QRQuUotientts and examples

Proposition
Let m: G— Hand (K, r,, & G) a Cayley extender, then
ni¢ : Fac(K) — H, (K, r, ¢, H) is a Cayley extender and

Kb edCT
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QRQuUotientts and examples

Let us take (K, id,{, —) a canonical Cayley extender and
dencte §(F) = aF.

G={ar:af=1)
Gos = (ap :aF = (afag)°=11% F L G)
Gys = {aF : aF = (npag)’ =1)
Gos = (& 2 dp— (@r,0F)" = [wro R, CPEl= 1)
D = (aprtum=slrd ) — (MFnc)” =1, F ' Hanedehy L @)
then

U(IC) N Uns () N Uso(K0) N 25571 N\, Kf2s
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QRQuUotientts and examples

Extension Size Also known as
U{4}) o0 {4, 00}
Uos({4}) oo fOr s > 2
Ups({4}) 0 for s >3
5c{4}—1 3 {4,4}40) #Or s =2
e i {4,6} +432b $or s = 3
{4}]2s 16s {4,25 | 2}

¥ We used RAMP and so should you..
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Sywvmetry type araphs

Proposition

[# every automorphism of . induces an automorphismv of G,
then 5 is hereditary, [(K5) = G x MK) and the STG of Kt is
K. AREIC)
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Sywvmetry type araphs

Proposition
[# every automorphism of . induces an automorphismv of G,

then 5 is hereditary, [(K5) = G x () and the STG of Kt is
K., AREC):

Corollary

For a canonical Cayley extension, i$ every automorphism of
induces an automorphism of G, then led is hereditary,

r(}C’fd) = GxI(K) and the STG is ostained By addina
n-semiedaes to each vertex of the STG of K.
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Sywvmetry type araphs

Theorem
For any Cayley extender (K, r,, &, G) there exists a aroup
Q(IC, ry) (called the r,~friendly aroup) such that

* T(Kr,) < VK ra) <T(K)
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Sywvmetry type araphs

Theorem
For any Cayley extender (K, r,, &, G) there exists a aroup
Q(IC, ry) (called the r,~friendly aroup) such that

¥ T(K]) < QK= rK)

* The symmetry type araph of K¢ is K, /H £or some
H <O (168
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Thank youl
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