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Cut the half of a regular hexagon
into 4 congruent pieces.
Find more than one solution.
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Cut the half of a regular hexagon
into 4 congruent pieces.
Find more than one solution.
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3a +0 = 1
S a +36 = 2
3a + f = 1

5-2a = -1
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1. Frieze patterns

learly 70s]

Conway, Coxeter : Every frieze comes from
a triangulated polygon

Coxeter Conway
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1. Frieze patterns

Thm (Conway , Coxeter 1973)
Every frieze pattern of finite width n

comes from a triangulated (nrs)-gon
With is assigned to sides and arcs

in the triangulation)



Continued fractions Enumerative
combinatories :

Ptolemy's thm Idissections of

polygons)

Representation theory
Frieze patterns Cluster dilgebras

Moduli space of
points in RDI

Hyperbolic geometry
Linear difference equations

Gauss' Pentagramma Mirificum
Sophie Morier-Genoud

, "
Coxeter's frieze patterns at the crossroads

2015 of algebra , geometry and combinatories ?



2.More general definition of a frieze :
Let (S,M) be a marked surface

E-set of all arcs on

Def A frieze on (SM) is a map -

IF : E-R for each Hagged) are SE Ring homomorphism
of cluster algebrast

.
a Ptolemy relation holds

AIS) to R
for

every quadrilateral
· F is positive if F : EeR

integer if F : E-R Requirement :
F(t)= 1 KreGS

Ex A surface S with a triangulationI
defines a frieze by F(x) =1Let
-

positive , integer



2.More general definition of a frieze : Frieze

FiUPR
A frieze F on (S, M) is unitary - Ptolemy
if I triangulation T : F(x) = 1 Fact

Frieze

positive,
Q: integer'

#(5) = 1 If JedS

· Conway , Coxeter'3 : YES
,
if Sipplygon

(type A)
1 111

2222

Dy 3333

· Thomas'2009 punctured 22
Fontaine

,
Plamondon'cas No

,

if s

polygontype D)
&
Gunawan

,
Schiffler: 200 YES

,
A S = annulus

(type A) u
· Canaki Af , pr '2022 YES

,
if S = pair of pants.S

Garcia Elsener
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Decorated hyperbolie structure = - Frieze on the surface

hyp strt horocycle at everymarked point
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Hyperbolic plane
with Farey triangulation

Al
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- 2Needto preae -
lift to Fe

some
· Horocycles lift

Frieze on surface=
to Ford circles decorated

hyperbolic structure



Ihm (FiTumarkin' (4)
Let S be a surface with boundary

.
without ounctures. Then :I
⑧ All friezes on S are unitary
(with unitary triangulation
coming from Farey graph]

&

I Friezes On S 1 - 1 combinatorial types of
lup to MCG(S)
-

ideal triangulations on So

On punctured surfaces with boundary:·
1 For surfaces

& without boundary :

D # Friezes<
· Almost unitary Cup to McG(s))

OPEN
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Bonus :

Man
--fFunctions on Farey graph mod 12 : I

(g) - (9) if () (98)()
,

where) mod a

mod 12

Want : ((p ,3) st 515) * fit) if - ()-E)

NonExample : f(p. rs)=p : Epigris) = p := aprozep #p if a = -1

linear funct

Drop
.

f(p, r , s) = g(Ph r2 ,
s
, pa , rs, ps , qr) does work

.

&: (pt2= lapb) app pg= capbapod=d Exif=

2pqt2rs


