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Tessellation and Fractal

Tohru Ogawa

(The Institute of Statistical Mathematics ;
Institute of Applied Physics, University of Tsukuba)

The aim of this study is a contribution to science of form as a part of which fractal
is included. From the viewpoint of tessellation or space division, which has been inves-
tigated since before, fractal is viewed. For example, a topological classification of
polyhedra is an important problem in the Voronoi analysis. This problem has been
regarded as equivalent to the classification of tessellation of a spherical surface with
convex elements. By the appearance of the concept of fractal, this point of view might
have to be modified. The motivation of this study is based on such an idea.

The concept of tessellation is introduced into fractal geometry in this paper. Several
attempts of self-similar or semi-self-similar tessellation are made. Some of them have
similarity between figure and ground. The concept of similarity is extended for figures on
a spherical surface. Two types of fractal tessellations of a spherical surface are
proposed : In the first type of them, infinitely many similar tiles with infinitely many kinds
of size are used. In the second type, finite number of tiles with two kinds of size are used.

First, as a preparation for the above mentioned attempts, a generalized Koch curve is
defined by the following process. Prepare an arbitrary isosceles triangle ABC, where the
side BC is the base. Choose two points D and £ on the base so that D is in the same
distance from A and B and so that £ is the same distance from 4 and C. Next, it is
shown that some generalized Koch curves are regarded as tile edge of hierarchical tiling
of a plane. The definition of a generalized Koch curve is further extended for spherical
isoscele triangles.

It is also shown that some logarithmic spirals reveal the elementary process of
construction and the characteristic feature, self-similarity or fractal structure, for many
regular fractal patterns.

Key words: Fractal, tessellation, tiling, similarity between figure and ground.



