
1.     sends intersection points to intersection points

2.     sends parallelograms to parallelograms

3.  

4.  

5.     is the identity
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Classical Reconstruction Theorems

Theorem (Von Staudt, 1847): Let                  be a 
bijection sending lines to lines. Then    is an affine 

transformation.

Proof Technique: Intersection Patterns

If a map is a geodesic-preserving bijection, then 
intersection points of geodesics are preserved.
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Jeffers extended this to the 
hyperbolic and spherical cases:

Question: Can we classify geodesic-preserving 
bijections of the eight Thurston geometries?

Non-example of geodesic-preserving map
 in             (top view)


