


Symmetry ie when gomething
looke the eame after you
move, flip, or turn it.

NS rotation




[magine you're designing the wallpaper for your
room.

The pattern ghould repeat perfectly in al
directiong: no gaps, no overlapg.

How many different patterns ean you make?
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We just learned that here are only
repeat a pattern perfectly in two d

'/ wayg to

IMmengIong.

Thege belong to the wallpaper group, and are
gome gort of ecret ruleg for making patterng
that repeat forever without gaps.

But what if [ told you there i a way to cover
the wall where the pattern never repeats?

No matter how far you go, it alwayg lookes new!



Thege are called aperiodic tilings. The
are like the rebele of the aymmetry worlg!

i, Instead of repeating the eame
BB thing over and over, they use
SOEES R, gpecial shapeg that fit together in
P a way that never makes the exact
PROEOCS eame picture twice.

Q™ Like a puzzle that never endg!
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Figures from enwikipedia.org/wiki/ Aperiodic_tiling and aperiodical.com/2023/03/ an-aperiodic-monotile-exicte
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Some crygtale and even the
arrangement of atomg in certain

materiale uge aperiodic patterne. | §

[t's not just cool mathg, it'e ¢R

qcience 100! '

Figure from news.cornell.edu/ stories/2017/08/ wiegner-team-images-tiny-quagicrystale-they-form ' ‘ £ :*uii . Sbnm

And that ig not all. Artigte and
architects uge aperiodic tilinge
g to degign fhingg that look

Ll Interegting ana Qurpriging.

il D Bourke.- The Federation Square buildinge in Melbourne, Augtralia
@l Dhoto from mathworld.wolfram.com/AperiodicTilinghtml




The most famoug pattern wag discovered in 1974 by
the mathematician and Nobel laureate Roger Penrose.

He found a pair of shapes, a kite and a dart. that
together tile the plane, but never with a symmetry.

We already encountered them in the previoug pages and
on the cover of thig booklet!
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nly in 2023, D. mh‘h J. gerg, OS Kaplan, and C.
Boodman-Strause have found a Single shape to do the
same: the hat.

Untortunately, thie needed to be flipped every now and then
to tile the plane, go the quest wag not over yet!
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They did not %ive up and, just a week later, they found
the speetre: thig one tileg the plane aperiodically even
it one doeg not flip it!

Figure by Miriam Martincic, www.ecientificamerican.com/ article/inside-mathematiciang-gearch-for-the-mysterioug-eingtein-tile



Ih 2024 we combined 657 tiles, can we beat our record?



