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Kepler’s Echinus

Harmonice Mundi
1619

small stellated dodecahedron



Echmus = hedgehog
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http.//bestiary.ca/beasts/beastgallery217.htm#
Bestiarius - Bestiary of Anne Walsh

Kongelige Bibliotek (National Library of Denmark)
http://bestiary.ca/imagesources/imgsrc1629.htm




Today’s echinus

Edible sea
urchin
Echinus

esculentus



http://www.marlin.ac.uk/species/Echinusesculentus.htm

Platonic polyhedra




What’s
regular?




Kepler’s Ostrea

(Jamnitzer 1568)

great stellated dodecahedron



Why oyster?
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Hugo Steinhaus:
Mathematical Snapshots

Stechert 1937
Oxford 1950
Dover 1999




Build a dodecahedron
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Build a stellated
dodecahedron?




Net for the stellated dodecahedron
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Cundy and Rollett, with construction tips



Use 12 of these?

e
T




Use 12 of these
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Twist a star




Rubik’s stellated dodecahedron

Scramble, try to unscramble
Harder than Rubik’s cube?
What configurations

are possible?

Swap stars and pyramids?




Gadget vs. cube

6 colors

60 facets

6 axes

24 degree 5 moves

Swap any pair of
facets

Pyramids (stars)
commute, usually with
each other too

6 colors

54 facets

3 axes

18 degree 4 moves

Swap any pair of
centers, edges, corners

Only rotations about
the same axis
commute



The gadget group

Acts as a group of permutations of the 60 facets
Kernel has order 120 x10!°=2.7 x 104
Configuration space

60!/|kernel| ~ 3 x 10%
Study action: orbits, macros

David Joyner: Adventures in Group Theory:
Rubik's Cube, Merlin's Machine, and Other
Mathematical Toys



Can he build 1t?

Mechanical model 1s beyond my ability to
imagine, let alone construct

Try for virtual


http://www.georgehart.com/virtual-polyhedra
http://mathworld.wolfram.com/Kepler-PoinsotSolid.html

£ Rubik's dodecahedron

File Tools Help

The
virtual
gadget

www.cs.umb.edu/~eb/rubik/




Projection




Paolo Ucello

Venice
Basilica of St. Mark
~1430

www.georgehart.com/virtual-polyhedra/uccello.html



Gadget.java

Geometry

Data structures ...




Please help

Work out the group theory
Generalize

Fix gadget mouse bug
Build a real gadget



