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Penrose’s aperiodic set of two tiles [Pen74]

e deux losanges d’angle 7/5 et 27 /5 + contraintes d’adjacence = pavages non-périodiques
e le ratio de fréquence des deux tuiles est ¢ = %

David Smith’s aperiodic monotile [Smit24]

e le ratio de fréquence de la tuile ‘ et son image miroir ' est 2.

Ammann’s aperiodic 16 Wang tiles [GS87]
Below are two shapes belonging to the Ammann A2 family. The matching conditions are given by what are
called Ammann bars appearing as dashed and solid lines in the interior of the tiles and which must continue
straight across the edges of the tiling. Here is a reproduction of Figure 10.4.1 from [GS87].

1 ¥
\ /e 2
e p
e 1
¥
Figure 10.4.4 [GS87] Ammann en déduit 16 tuiles: 16 supertuiles équivalentes:
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Flgu.re 10]4‘4| - 1 2 1 2 2 2 ]_ ]_ 4 44 5 4 33 5 5 4|4 5 4 66 4
e e e R i 6 3 6 4 e
3 [ 216 [ 266 2626162161 2]6]6]2]6]2]6]2
4 °6/6 33 _6/6 3|3 3[3 6|6 33 6/6 33 3|3 6|6 33 6/6 33 3|3 _6[6 3|3 66 3|3 3|3 5
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In [AGS92], the question whether there exist sets of aperiodic prototiles associated with irrational numbers
other than /2 and the golden ratio was mentioned. But they had “no conjecture concerning the characteri-
zation of all numbers that are possible for such ratios” of frequencies of tiles.
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Jeandel-Rao’s aperiodic set of 11 Wang tiles [JR21]
T2tz it ot 21213

2 2012 213 1|3 1}|3 3||3 0}|/0 00 31 O0f1 1|1 3
1 L0 J. 1 J 2 9y 3 0.1 01 j2 J2 | 4 ] 2

O oL i LI CaE b e

Les pavages de Jeandel-Rao sont engendrés par une partition polygonale [Lab21]:
0,0.°0,°0,0,"0L°0,0. 0L

5757 4
287310 Wang
73999 | ——
11000 tiling
66745

Question 1. Le domaine fondamental est un rectangle de taille ¢ X (p+3). Les pentes dans la partition sont
{0, 00, ¢, p?} ot p = 1+72\/5 Pourquot faut-il encore que le nombre d’or soit impliqué?

Question 2. Caractériser la famille d’ensembles de tuiles de Wang apériodiques dont les pavages sont les
codages par une partition polygonale des orbites d’une Z*-action sur le tore.

Question 3. Peut-on interpréter les étiquettes des tuiles de Jeandel-Rao comme des nombres satisfaisant a
des équations additives modulo 17
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Metallic mean Wang tiles [Lab23; Lab24]
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FIGURE 1. Metallic mean Wang tile sets 7T, for n = 1,2, 3.
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FIGURE 2. A valid rectangular tiling with the set 7, with n = 3. The numbers in the right margin
are the average of the inner products (%d, v) over the vectors v appearing as top (or bottom) labels of

a horizontal row of tiles and where d = (0,

~1,1).
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FIGURE 3.

A valid 17 x 23 pattern with Wang tile set 73.



