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ABSTRACT
The first analytical solution is given of the N particle gravitational problem in
terms of orbits of pairs of particles together with a novel constraint equation. It is shown th;at
in general, the N particle [ag;r&ngian can be factorized into a sum of two particle lagrangians
for which the solution is known. Each two particle orbit is inter-related by the constraint
equation. In the Newtonian limit each two particle orbit is an ellipse, and more generally it is

a precessing conical section of great inherent mathematical richness.
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3 Graphical illustrations of the analytical solu-
tion

We first illustrate the solutions for non-precessing ellipses given by Eqs.(40-
42). The interlinking gives three ellipses for the radial coordinates of centers
of masses R; as expected, see Fig. 1. For motion with precession, Eq.(44) has
to be used, resolved for each R;. This gives the well known precessing ellipses,
Fig. 2, again for the centers of masses R;. Please note that the coordinates R;
are not identical to the mass coordinates ;.
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Figure 1: Ellipses R;(f) with parameters e; = €2 = €3 = 0.3,a1 = 1,2 =
2, a3 = 3.
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Figure 2: Precessing ellipses R;(f) with parameters same as for Fig. 1.









