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The symmetric groups and alternating groups arise throughout group theory. In
particular, the groups of symmetries of the 5 Platonic solids are symmetric and
alternating groups.

A 3-dimensional Platonic solid is a polytope with regular polygons as faces where all
angles are equal and all sides are equal. There are only five 3-dimensional platonic

solides:
(Triangular pyramid)
shape | group
Tetrahedron As
The groups of symmetries of the Platonic Cube S
solids are as follows: Octahedron Ss
lcosahedron As

Dodecahedron As

Symmetric and alternating groups

Platonic solids

The Cayley diagrams for these 3 groups can be arranged in some very interesting
configurations.

In particular, the Cayley diagram for Platonic solid ‘X" can be arranged on a
truncated ‘X', where truncated refers to cutting off some corners.

For example, here are two representations for Cayley diagrams of As. At left is a
truncated icosahedron and at right is a truncated dodecahedron.

Symmetric and altermnating groups



