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The classical gravitational N-body problem was first introduced by Newton in 
1687. The idea of extending gravitation from the Euclidean space (which has 
zero Gaussian curvature) to spaces of non-zero constant Gaussian curvature 
occurred independently to Bolyai and Lobachevsky in the 1830s, but started 
developing only decades later. Most results in this direction concerned only the 
case N=2. Recently, however, we derived the equations of motion in the general 
case and started a systematic study of the singularities that occur in the 
equations of motion, of relative equilibria, i.e. orbits whose mutual distances 
remain constant in time, and of rotopulsators, i.e. orbits that perform rotations 
and dilations or contractions at the same time, [1,2,3,4,5,6,7,8]. The goal of 
these lectures is to introduce the problem, derive the equations of motion, and 
present some of the most interesting results obtained so far on the N-body 
problem in spaces of non-zero constant curvature. 
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