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On Equilibria of Tetrahedra

Kulcsszavak: tetraéder; egyensúly; mono-monostatikusság
A solid body, resting on a plane under gravitational force, must have at least one stable equilibrium point on its boundary (minimizing the distance from the center of mass) and one unstable equilibrium point (maximizing the same distance.) A body with a unique stable (resp. unstable) equilibrium is monostable (resp. mono-unstable.) If it has at least one of these properties it is monostatic; if both, mono-monostatic.
Conway and Guy [2] showed that a homogeneous polyhedron can be monostable, but that a homogeneous tetrahedron has at least two stable equilibrium points. The same idea has been used [7] to prove that a homogeneous tetrahedron has at least two unstable equilibria. Conway [3] also claimed that an inhomogeneous tetrahedron may be monostable. Here we give a formal proof of this statement, and show that all monostatic tetrahedra have exactly 4 equilibria. We also show that certain patterns of obtuse dihedral (resp. face) angles are equivalent to the existence of a monostable (resp. mono-unstable) weighting.
Our results imply that mono-monostatic tetrahedra do not exist. In contrast, we show that for any other legal number of faces, edges, and vertices there is a mono-monostatic polyhedron with that face vector.



