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Regular tilings of the plane

Euclidean tilings:

Hyperbolic Tilings:

Catherine DiLeo†, Preston Sessoms⋄, Brandon T. Shapiro* Directed tilings of the Euclidean and hyperbolic plane



Regular tilings of the plane

Euclidean tilings:

Hyperbolic Tilings:

Catherine DiLeo†, Preston Sessoms⋄, Brandon T. Shapiro* Directed tilings of the Euclidean and hyperbolic plane



Regular tilings of the plane

Euclidean tilings:

Hyperbolic Tilings:

Catherine DiLeo†, Preston Sessoms⋄, Brandon T. Shapiro* Directed tilings of the Euclidean and hyperbolic plane



Regular tilings of the plane

Euclidean tilings:

Hyperbolic Tilings:

Catherine DiLeo†, Preston Sessoms⋄, Brandon T. Shapiro* Directed tilings of the Euclidean and hyperbolic plane



Regular tilings of the plane

Euclidean tilings:

Hyperbolic Tilings:

Catherine DiLeo†, Preston Sessoms⋄, Brandon T. Shapiro* Directed tilings of the Euclidean and hyperbolic plane



Regular tilings of the plane

Euclidean tilings:

Hyperbolic Tilings:

Catherine DiLeo†, Preston Sessoms⋄, Brandon T. Shapiro* Directed tilings of the Euclidean and hyperbolic plane



Regular tilings of the plane

Euclidean tilings:

Hyperbolic Tilings:

Catherine DiLeo†, Preston Sessoms⋄, Brandon T. Shapiro* Directed tilings of the Euclidean and hyperbolic plane



Regular tilings of the plane

Euclidean tilings:

Hyperbolic Tilings:

Catherine DiLeo†, Preston Sessoms⋄, Brandon T. Shapiro* Directed tilings of the Euclidean and hyperbolic plane



Directed tiles

Edge direction patterns, up to rotation and reflection:

Labeled endpoints & edges facilitate computational models:

{vertices} {edges} {tiles}
source

target

d1

d5
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Directed tilings

There are many different directed {m, n} tilings:

Catherine DiLeo†, Preston Sessoms⋄, Brandon T. Shapiro* Directed tilings of the Euclidean and hyperbolic plane



Directed tilings

There are many different directed {m, n} tilings:

Catherine DiLeo†, Preston Sessoms⋄, Brandon T. Shapiro* Directed tilings of the Euclidean and hyperbolic plane



Directed tilings

There are many different directed {m, n} tilings:

Catherine DiLeo†, Preston Sessoms⋄, Brandon T. Shapiro* Directed tilings of the Euclidean and hyperbolic plane



Directed tilings

There are many different directed {m, n} tilings:

Catherine DiLeo†, Preston Sessoms⋄, Brandon T. Shapiro* Directed tilings of the Euclidean and hyperbolic plane



Reflective tilings

Whenever n is even, there is a reflective directed {m, n} tiling:
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Reflection generated tilings

How to change the directions of a reflective tiling:

Reverse some edges of one tile:
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Reflection generated tilings

How to change the directions of a reflective tiling:

Reflect that tile outward and reverse more edges:

Catherine DiLeo†, Preston Sessoms⋄, Brandon T. Shapiro* Directed tilings of the Euclidean and hyperbolic plane



Where next?

Tilings of the sphere (polyhedra) and other surfaces
3-Dimensional tilings
Irregular tilings and subdivisions
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