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Abstract
We study convexity and symmetry of central configurations in the five body problem
when three of the masses ara located at the vertices of an equilateral triangle, that
we call Lagrange plus two central configurations. First, we prove that the two bodies
out of the vertices of the triangle cannot be placed on certain lines. Next, we give a
geometrical characterization of such configurations in the sense as that of Dziobek,
and we describe the admissible regions where the two remaining bodies can be placed.
Furthermore, we prove that any Lagrange plus two central configuration is concave.
Finally, we show numerically the existence of non-symmetric central configurations
of the five body problem.

1 Introduction andmain results

Central configurations of the planar n-body problem correspond to configurations
r = (r1, . . . , rn), ri ∈ R

2, i = 1, . . . , n, for positive masses m1, . . . ,mn moving
under the Newtonian gravitational attraction such that the acceleration at each mass
point is a constant multiple of the relative position with respect to the center of mass
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