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A Study of Polygons by means of Congruent Transformations

Hirohumi Upa
Faculty of Education, Miyazaki University

Abstract
In this paper we study the following
i) the structure of polygons by making use of congruent transformations,
ii) the concrete constructions of polygons with a given structure of congruent trannsformations,
iii) an investigation of the problem presented by T.W. Shilgalis.

Let P be a polygon and G(P) be the set of all congruent transformations of P. Then G(P) is a subgroup of a
suitable dihedral group D,,, where D,, is the dihedral group of a regular polygon of n sides. Terefore, we began
with a decision on subgroups of the dihedral group D,,.

The outline of conclutions is as follows.

(1) We determined the subgroups of the dihedral group D,, and showed the existence of polygons with a
given subgroup of the dihedral group D,, as a group of congruent transformations. Moreover, we gave
the concrete constructions of polygons with a given group —structure of congruent transformations.

(2) We classified polygons by using groups of congruent transformations and determined the fundamental
polygons in a viewpoint of congruent transformations. Moreover, we considered the number of symmetry
lines and rotations in polygons, and made these properties clear.

(3) T. W. Shilgalis denonted by f(n) the maximum number of symmetry lines in an irregular polygon of n
sides and suggested the following:

f(n) = the largest divisor of n (except n itself).
This fact can be given by considerations in (2). This implies that a concept of groups is useful for
investigations of polyogns.

(4) Concerning a polygon—in particular a dodecagon—having two given symmetry lines, we examined its
properties concretely and determined its group —theoretical stucture.



	Image 0002
	Image 0003
	Image 0004
	Image 0005
	Image 0006
	Image 0007
	Image 0008
	Image 0009
	Image 0010
	Image 0011
	Image 0012
	Image 0013
	Image 0014
	Image 0015
	Image 0016
	Image 0017

