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Abstract The aim of the present work is to find the secular
solution around the triangular equilibrium points and reduce
it to the periodic solution in the frame work of the gener-
alized restricted thee-body problem. This model is gener-
alized in sense that both the primaries are oblate and ra-
diating as well as the gravitational potential from a belt.
We show that the linearized equation of motion of the in-
finitesimal body around the triangular equilibrium points
has a secular solution when the value of mass ratio equals
the critical mass value. Moreover, we reduce this solution
to periodic solution, as well as some numerical and graph-
ical investigations for the effects of the perturbed forces
are introduced. This model can be used to examine the ex-
istence of a dust particle near the triangular points of an
oblate and radiating binary stars system surrounded by a
belt.
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1 Introduction

The problem of three bodies in its most general form means
that the three participating bodies are free to move in space
and initially move in any given manner under the influence
of a given force field. The significance of this problem in
space dynamics will appear when the bodies move under the
influence of their mutual gravitational attraction according
to the Newtonian Law of gravitation. This law specifies that
attractive forces between each pair of masses are inversely
proportional to the squares of their distances and are propor-
tional to the product masses of the respective particles.

A first consequence of this Law comes when two of the
bodies approach each other such that the separation distance
between them goes to zero and the force between them also
comes to infinity. This circumstance is called double or triple
collision according to whether two or three of the participat-
ing particles go to the same position in space at the same
time. A second consequence of the force law, it follows that
when one of the three participating particles is very smaller
than the other two. In this situation the motion of the two
larger particles will not be influenced by the smaller parti-
cle. This dynamical system is referred to as the restricted
three-body problem. Therefore, if the motion of the smallest
particle is found, we can determine the motion of the other
two particles by setting the mass of the smaller particle as
zero.

From the above discussion the restricted problem is an
abstraction in the physical sense and an approximation in the
mathematical sense. Since there is no effect for the smaller
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