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Theorem of Thaethetus

There are  5 platonic 
solids in 3D

there is no picture of 
Thaethetus. This is Plato
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duality:  switch faces and vertices 
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Theorem of Kepler

There are  13 
Archimedean solids in 3D

Archimedes
and Kepler

Archimedean: convex , with 
tetrahedral, octahedral or 

icosahedral symmetry.
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Triangulate
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Euler’s Gem

v-e+f = 2 

v:  number of vertices
e: number of edges
f:  number of faces

(convex polyhedron)

4 6 4

6 12 8

8 12 6

12 30 20

20 30 12

v e f
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80 Uniform Polyhedra
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More general polyhedra

✦ The euler formula can be generalized. The 
number of holes of the surface matters. For the 
following polyhedra for example, one has 

v-e+f = 0 
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v-e+f = ? 
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Kepler-Poinsot polyhedra

v-e+f = 2 

v-e+f = -6 

20 30 12

12 30 20

12 30 12

12 30 12

v e f

Sunday, December 6, 2009



St Mark Basilica Venice
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St Mark Basilica Venice
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Polyhedra in Chemistry
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C60 

Buckminster Fullerene

R. Buckminster-
Fuller1895-1983
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Polyhedra in Sports
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250-400 
faces

Golf balls
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Truncated
icosahedron

Great 
Rhombicosidod

ecahedron

Geometry of the new socker ball
by Hartmut Ring, Siegen

adidas
teamgeist
ball, 2006

adidas
telstar

ball, 1970

(C60)
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jabulani 2010

Unveiled on 
December 4, 2009: 

Question:
which geometry?
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Vision
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Polyhedra
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Polyhedra in 
Architecture
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Disney 
world

Spaceship 
Earth
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Montreal
biosphere
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A diamond shaped pool 
building in Bali
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Zeil in 
Frankfurt, 
Germany
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Polyhedra in Biology
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radiolarian
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Ernst Haeckel
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Polyhedra in Mysticism
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666 number 
of the beast

6 edges
6 faces

6 vertices
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Plato

dry

coldwet

hot

Water

Earth

Fire

Air aether
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Chinese
Medicine
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Kepler

Sunday, December 6, 2009



Polyhedra in Movies
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Phantom Tollbooth, 1970
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✦ platonic solid  rock” by Dan Radin
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Cube  1997 
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Polyhedra in Art
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Polyhedra in Pop
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