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Outline:  
Which regular polyhedra will tile three-dimensional space? 

 What is a regular polyhedron? 
o Faces are congruent regular polygons. 
o Same number of faces coming together at each vertex. 
o Convex, if any two points can be joined by a straight line without 

leaving the shape. 
 How many regular polyhedra are there? 

o Plato was concerned with these shapes.   
o What is required to form a solid? 

 We need a gap to fold the shape up. 
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 Theorem 
o There are only five Platonic Solids: the tetrahedron, the octahedron, 

the icosahedron, the cube, and the dodecahedron. 
 The Platonic solids are all related to one another. 

o If you take the middle point of all of the faces of the Platonic solids 
and join them together, you get the same Platonic solid or an opposite 
(dual) of another Platonic solid. 

 Theorem 
o The cube is the only Platonic solid that will tile space. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


