


Question 1: How do you know the icosahedron really exists?

Question 2:   And if it does, how do you know it’s inscribed into a sphere? 

Answer:   That depends on how icosahedron is defined!





Definition 1: Regular polytopes =  convex polytopes where all sides are regular polygons 
with the same number of sides, and where every vertex has the same degree

Need:  Alexandrov 
Unfolding Theorem

Works by continuity.   Question:
Is it inscribed into a sphere? 



Definition 2: Regular polytopes =  convex polytopes  P whose group of symmetries acts
transitively on complete flags of  P.

Note: Still need a calculation to check Def. 2

Discovered and fixed  the 
mistake in his translation of 

Modern day approach:
Cauchy Rigidity Theorem (1813)



Definition: all faces are regular polygons, and 
symmetry group acts transitively on vertices 

Note:  Archimedes did not miss one! 
(don’t trust Wikipedia)



(218 pages, habilitation)

Proof ingredients:  
Alexandrov unfolding theorem, variation on 
Volkov stability theorem, heavy computer 
calculations  (BESM-3M at S.Pb. University)







(no new polyhedra of this kind)

(for small genus all such polyhedra are comprised of dodecahedra
attached along faces)



Dome constructions over regular n-gons, n=4, 5, 10, 12



Buckminster Fuller’s real 
dome and his sketch of the  
Dome over Manhattan (1960)

Question:  Is this a dome 
over a planar n-gon?





Definition: is a rhombus with unit sides and diagonals  a and  b.











Thank you! 


