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a b s t r a c t

In this paper we give a complete description of the families of central configurations of the
planar 4-body problem with two pairs of equals masses and two equal masses sufficiently
small. In particular, we give an analytical proof that this particular 4-body problem has
exactly 34 different classes of central configurations. Moreover for this problem we prove
the following two conjectures: There is a unique convex planar central configuration of the
4-body problem for each ordering of the masses in the boundary of its convex hull, which
appears in Albouy and Fu (2007) [3]. We also prove the conjecture: There is a unique
convex planar central configuration having two pairs of equal masses located at the
adjacent vertices of the configuration and it is an isosceles trapezoid. Finally, the families
of central configurations of this 4-body problem are numerically continued to the 4-body
problem with four equal masses.
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1. Introduction and statement of the main results

We consider the planar N-body problem

mk €qk ¼ �
XN

j¼1
j–k

Gmk mj
qk � qj

jqk � qjj
3 ;

k ¼ 1; . . . ;N, where qk 2 R2 is the position vector of the punctual mass mk in an inertial coordinate system and G is the
gravitational constant which can be taken equal to one by choosing conveniently the unit of time. The configuration space
of the planar N-body problem is

E ¼ fðq1; . . . ;qNÞ 2 R2N : qk–qj; for k–jg:

Given m1; . . . ;mN a configuration ðq1; . . . ;qNÞ 2 E is central if the acceleration vector for each body is a common scalar
multiple of its position vector (with respect to the center of mass). That is, if there exists a positive constant k such that

€qk ¼ �k qk � cmð Þ
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