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Introduction


The study of the basic polyhedra is both a study in the properties of the space we life in as well as a source for basic design.   Unfortunately, the relationships among the Platonic polyhedra (as well as some other basic polyhedra) is not taught as “basic knowledge” in the grade schools, nor in the Universities.  Yet the polyhedra to be presented are all part of a matrix


In this presentation, I will review the 5 Platonic polyhedra and define some basic polyhedra terminology.  I will then show how the Cube’s  4 vertex-to-vertex rotational axes can be used to dynamically define many of these polyhedra.   The “Jitterbug”, a dynamic polyhedron, will be introduced.  It will be shown that the Jitterbug is the basic dynamical model defining all these polyhedra.   Vertex coordinates, as well as edge lengths, will be related to the Golden Ratio.  Other data will be tabulated.

The Five Platonic (Regular) Polyhedra


Terminology: 


2-, 3-, 4-, 5-fold rotational symmetry axis.



Dual polyhedra


Note that the 5-fold polyhedra do not fill all space.  The other 3 polyhedra do fill all space alone (cube) or in combination with one another (the Tetrahedron and the Octahedron pair.) 

The Four Rotational Axis of the Cube


These are the vertex to vertex rotational axis.

Jitterbug Motion


Rotation of 8 triangles about 4 axis along with radial expansion/contraction along the same axis.


Fix 2 opposite triangles and the other 6 continue to rotate.



Single Jitterbug defines Octahedron, Icosahedron, truncated cube (VE).


Allow the triangles to interpenetrate, defines 2 Tetrahedra, 1 Cube, Icosahedron, VE.

The 120 Polyhedron’s Vertex Labels and Coordinates

	Vertex
	Type
	X
	Y
	Z

	1

	A

	0

	0

	2p^2


	2

	B

	p^2

	0

	p^3


	3

	A

	p

	p^2

	p^3


	4

	C

	0

	p

	p^3


	5

	A

	-p

	p^2

	p^3


	6

	B

	-p^2

	0

	p^3


	7

	A

	-p

	-p^2

	p^3


	8

	C

	0

	-p

	p^3


	9

	A

	p

	-p^2

	p^3


	10

	A

	p^3

	p

	p^2


	11

	C

	p^2

	p^2

	p^2


	12

	B

	0

	p^3

	p^2


	13

	C

	-p^2

	p^2

	p^2


	14

	A

	-p^3

	p

	p^2


	15

	A

	-p^3

	-p

	p^2


	16

	C

	-p^2

	-p^2

	p^2


	17

	B

	0

	-p^3

	p^2


	18

	C

	p^2

	-p^2

	p^2


	19

	A

	p^3

	-p

	p^2


	20

	C

	p^3

	0

	p


	21

	A

	p^2

	p^3

	p


	22

	A

	-p^2

	p^3

	p


	23

	C

	-p^3

	0

	p


	24

	A

	-p^2

	-p^3

	p


	25

	A

	p^2

	-p^3

	p



	
	Vertex
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X
Y
Z
26

A

2p^2

0

0

27

B

p^3

p^2

0

28

C

p

p^3

0

29

A

0

2p^2

0

30

C

-p

p^3

0

31

B

-p^3

p^2

0

32

A

-2p^2

0

0

33

B

-p^3

-p^2

0

34

C

-p

-p^3

0

35

A

0

-2p^2

0

36

C

p

-p^3

0

37

B

p^3

-p^2

0
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X
Y
Z
38

C

p^3

0

-p

39

A

p^2

p^3

-p

40

A

-p^2

p^3

-p

41

C

-p^3

0

-p

42

A

-p^2

-p^3

-p

43

A

p^2

-p^3

-p

44

A

p^3

p

-p^2

45

C

p^2

p^2

-p^2

46

B

0

p^3

-p^2

47

C

-p^2

p^2

-p^2

48

A

-p^3

p

-p^2

49

A

-p^3

-p

-p^2

50

C

-p^2

-p^2

-p^2

51

B

0

-p^3

-p^2

52

C

p^2

-p^2

-p^2

53

A

p^3

-p

-p^2

54

B

p^2

0

-p^3

55

A

p

p^2

-p^3

56

C

0

p

-p^3

57

A

-p

p^2

-p^3

58

B

-p^2

0

-p^3

59

A

-p

-p^2

-p^3

60

C

0

-p

-p^3

61

A

p

-p^2

-p^3

62

A

0

0

-2p^2
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Cutout #1: Fold on green lines. Six of these defines the 144 Polyhedron. 

Cube (red); Icosahedron (dark blue); Regular Dodecahedron (light blue);

Rhombic Triacontahedron (yellow)

