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SUMMARY

Our aim in this thesis, which ¢onsists of four

chapters is to study the restricted three bodies problem

In chapter (I} , we presented an introduction
to the following topics:
T - Comparison between Celestial Mechanics ana Space
Mechanics.
2 - The approaches to the understanding of the behavior
of Dynamical systems.
C The history of the restricted problem, which was

organized by a round of three names Euler, Jacobi and

Poincaré,

In chapter (II) .an exhibition of the

restricted three body - problem with a complete survey

The planar restricted three bodies problem with
circular orbit are exhibited. &And the equations of
motlion can be expressed by Hamilton - Jaéobi equations.
We preved that the given system belong to Liouvill's
system under a certain conditicn that is the two massive

bodies which draw a circular orbits about their centre

LI
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of mass are of equal masses. Sc,the variables are

separated and the system reduced to quadratures.

In chapter (III} the lines of surfaces of
the twe functions QI(A), Giu} [ where &,n are the
elliptic coordinates] were established. The functions
0i{x),G{y) are obtained by separating the Hamilton -
Jacobli equations in the case T, =M, , in the second

chapter.

The singular points of the two functions
obtained. The types of these points were hyperbolic or

elliptic points which are studied in details .

and in chapter (IV) we disscussed the restricted
problem of three bodies when one of the two massive
bodies is rigid... the domains of possible motions
obtalned by finding the curves of zero velocity, the
periodic orbits are found by solving the differential
egquations of the glven system numerically by using the
method of Poincaré... we classified these orbits and
we drew these classes in the plane (C,x) where C is
the constant of energy.We studied the stability of these
periodic orbits also numerically and the regions of

stability to these orbits were founded,
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CHAPTER 1

INTRODUCTION
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Celestial mechanics [1] 4is the branch of
astronomy that is devoted to the motion of natural
celestial bodies while space mechanics is the branch
of space-sciences that is devoted to the motion of
artificial celestial bodies. Both activities can bke
locked at as branches of dynamics or applied mathem-
atics; Celestial mechanics is oriented mainly towards
scientific aims while space mechanics, in addition to
scientific interest, is alsc concerned with the soclution
of encineering problems. The scientific objectives’ of
space explorations cannot be accomplished without space
mechanics activities, which latter in turn rely heavily
on celestial mechanics. Certain problems and
technicues are common to celestial and space mechanics
and these receive naturally creat emphasis at the
present time. The outstanding example is the problem
cf three bodies which is at common focal peoint of

celestial and space mechanics.

This thesis is devoted to treating some points

in the restricted three bodies with circular orbit.
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[I.1] The approaches whick help in understanding the
behavior of dynamical systams.

The purpose of dynamics is to characterize
the totality of possible motions of a given dynamical
system, Such a characterization does not necessarily
mean an explicit, closed - form, general sociutiocn of
the problem since this is seldom possible, and when it
is possible, it is most of the time neither meaningful
nor helpful in uﬁderstanding the behavior cof the
system. An example is the problem of two bodies, which
is considered solved since the properties of the
totality of possible motions are known. although the
coordinates describing the moticon of the hodies
participating in the problem cannot be represented aé
explicit functicns of the time in cleosed form, the

problem is nevertheless considered solved.

Qualitative, guantitative, and formalistic
dynamics are the three major apprcaches to the under-
standing cf the behavior of dynamical systems. The
qualitative approach is probably the most elegant and
sometimes the most powerful. The feormalistic method
is the basis of classical celestial mechanics. The

quantitative approach is often the mest popular among
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