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Abstract: In [?] we considered a problem of Celestial Mechanics posed by
Radzievskij [?], namely, the problem of motion of two point masses within
a homogeneous spherical cloud, supposing that the mutual interaction be-
tween these point bodies and between the bodies and the particles of the
cloud is described by their Newtonian gravitational attraction. The constant
density of the cloud is assumed to be sufficiently small so that the resistance
of the medium to the motion of the two point masses can be neglected.

After these simplifying hypotheses, the problem of relative motion of one
of the bodies with respect to the other can be recast as a perturbed Keplerian
system, in which the perturbing effects are due to an attractive, conservative
central force (Radzievskij, [?]), and the constant density of the cloud can
be taken as (proportional to) a small perturbation parameter.

In [?] we took different analytical approaches to the formulation and
solution of this perturbed Keplerian system. In particular ([?], §7), we
established the so–called Planetary Equations in Gaussian Form (a system of
six first–order ordinary differential equations governing the time variations of
the classical Keplerian orbital elements under perturbations), and obtained
a first–order analytical solution, in closed form, in terms of the eccentric
anomaly E as the independent variable. Such a solution allows us to identify
the first–order secular and periodic variations undergone by the set of elliptic
orbital elements at issue due to the effect of the perturbing force.

In this contributed paper we derive an alternative set of Gauss Planetary
Equations, on this occasion using the true anomaly f as the independent
variable, and develop the corresponding first–order solution in terms of f .
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