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Figure 4. Substitute the dart
by original size kite and dart

3] These configurations are all

on the square tiling. Therefore, to explore whether this still life can have similarities in different

ing

There are two different tiles in Penrose tiling. We call them the kite and the dart. There is a

Introduction
-Dart tiling.
Penrose Ti

~ 1.6180. [2]

Kite and Dart Substitution

we can get a larger tiling through substitution. Every time we carry out

15
7

)

Figure 2. Substitute the kite
Figure 1. Enlarge the kite by Qr]ginal size kites and dart Figure 3. Enlarge the dart

Martin Gardner’s article discusses still lifes in Conway’s Game of Life. We can get these config-
tiling, we need to use Penrose kite-dart tiling, which is different from square tiling, and try to use
Figure 5. The tiles we start with

the same game of life rules to find and more still lives.
proportional relationship between the side length of the long side and the side length of the

substitution, we will first enlarge the tile in the patch according to a certain proportion, such as ¢
in Penrose tiling. We call this process one step of generation. The following Figure 4 shows our
tiles at beginning. Because there are two different tiles as the basic graphics in the Penrose tiling,
we implement two corresponding functions to draw the pattern. In the end, we have a Penrose

Figures 1 and 2 show how to substitute a kite tile, and Figures 3 and 4 show how to substitute a
tiling that large enough for next step.

dart tile.

urations by repeatedly running the three rules of game of life.

We investigate the Game of Life on the Kite

short side. This ratio is ¢
Based on an existing tiles

A DY/ 44 NN

Y.
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Figure 8. The second generation by Game of Life

Figure /. The first generation by Game of Life

Figure 6. A patch from level 8 substitution

Neighbors for Each Tile in Kite and Dart Tiling

In order to find the neighbors of each tile and store them in a corresponding dictionary, we need
to first determine the coordinates of the vertices of each tile to represent these positions. Then,

the shared vertices in these coordinates are searched to determine whether the two tiles are

adjacent tiles by edge or just a vertex.



