
راخ اٌصٍح اٌّششوطح ذذسس الأطشوحح اٌحاٌُح اٌحٍىي اٌعذدَح واٌرحٍٍُُح ٌّشىٍح الأجساَ اٌصلاشح 

 .تذَٕاُِىا الألّاس اٌصٕاعُح و اٌطثُعُح ورٌه ِٓ خلاي أستعح أتىاب سئُسُح

ذُ ذخصُص اٌثاب الأوي لاسرعشاض الأعّاي راخ الإضافح اٌعٍُّح اٌرٍ ذّد خلاي اٌراسَخ 

 .اٌطىًَ ٌٍّسأٌح

ذُ ذطىَش حٍىي  فٍ اٌثاب اٌصأٍ. ٌلأوجه اٌرحٍٍُُح ذُ ذخصُص ولا ِٓ اٌثاب اٌصأٍ واٌصاٌس

ٌّخشوطُح تاسرخذاَ وُٕاِاذُىا ِحاوس الإحذاشُاخ اٌذواسج وّا زٌه اأٌّصٍصُه واٌخطُح وو" لاجشأج"

راخ اٌذسجح اٌخاِسح تاسرخذاَ ِعىىس "  لاجشأج"ذُ أَضاً ذشُُذ حٍىي ذحٍٍُُح سِزَح ٌّعادٌح 

زتٍ ٌلأسض ٌّجاي اٌجِرسٍسٍح اٌمىي واٌرٍ ذُ ذطثُمها فٍ حاٌح ِشوثح فضائُح ذرحشن فٍ ا

 .واٌمّش

ٍح ٌّشىٍح أِا فٍ اٌثاب اٌصاٌس فمذ ذُ اشرماق أستعح ِجّىعاخ ِٓ ِعادلاخ اٌحشوح اٌّّص 

" لاجشأج"وداٌح   " هاٍِرىْ"وّا ذُ صُاغح داٌح . الأجساَ اٌصلاشح اٌّششوطح اٌذائشَح اٌّسرىَح

اعرّادا عًٍ اٌحً اٌشِزٌ ,وّا ذُ فٍ هزا اٌثاب . ٌٍّسأٌح اٌعاِح ٌلأجساَ اٌصلاشح اٌّششوطح

ضافح لٌٍ دساسح اٌخّسح تالإ" لاجشأج"حساب ِىالع ٔماط أذزاْ , "لاجشأج"اٌرحٍٍٍُ ٌّعادٌح 

ووزٌه ذىضُح شلاز ( Eigen values)أذزاْ ذٍه إٌماط تاسرخذاَ طشَمح ِصفىفح اٌمُُ اٌحذَح 

- :ألا وهٍ" جاوىتٍ"ذطثُماخ ٌرىاِلاخ 

  ّزٔثاخٌٍرحمك ِٓ ِذاساخ اٌ" ذسشأذ"ِعُاس. 

 اٌرزتزب اٌخطٍ ٌٍىرً ِرٕاهُح اٌصغش. 

  أسطح أعذاَ اٌسشعح إٌسثُح. 

ب ذُ صُاغح حً ِشىٍح الأجساَ اٌصلاشح اٌذائشَح اٌّسرىَح فٍ صىسج ِرسٍسٍح لىي وفٍ ٔهاَح اٌثا

 .راخ اٌعىاًِ اٌشِزَح تعذ اخرزاي اٌّعادلاخ اٌرفاضٍُح ٌٍحشوح لًٌ اٌذسجح اٌصأُح

ولذ خصص اٌثاب اٌشاتع ٌٍرطثُماخ اٌعذدَح ورٌه ِٓ خلاي اسرعشاض وذحًٍُ شلاز  

 :ِسأٌح الأجساَ اٌصلاشح اٌّششوطح اٌذائشَح اٌّسرىَح وهٍِىضىعاخ أساسُح ِحً الاهرّاَ فٍ 

 ششعُح فشوض ِسأٌح الأجساَ اٌصلاشح اٌّششوطح اٌذائشَح اٌّسرىَح. 



   اٌمُُ اٌّحرٍّح ٌّعاًِ اٌىرٍح "µ ." 

  اٌشىً اٌرطثُمٍ ٌّعادلاخ اٌحشوح. 

ُح ِٓ خلاي شمُٓ وفٍ ٔهاَح اٌثاب ذُ ذطثُك ِشىٍح الأجساَ اٌصلاشح عًٍ أجساَ اٌّجّىعح اٌشّس

اٌشك الأوي َرٕاوي دَٕاُِىا اٌىىاوة ِّصٍح فٍ اٌىىَىثاخ اٌطشوادَح و اٌشُٔٓ اٌّذاسٌ . أساسُُٓ

أِا اٌشك اٌصأٍ ". ٔثرىْ"و" تٍىذى"وأَضاً ِذاسٌ " شىٌٍ"و " هٍُذا"ٌىً ِٓ ِذاساخ اٌىىَىثاخ 

 .وٌ اٌجهذ ٌّسأٌح اٌجسَُّّٓصً فٍ ذطثُك ِشىٍح الأجساَ اٌصلاشح اٌّششوطح فٍ دساسح أسطح ذسا
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Abstract 

 

 

The present thesis explores the analytical and numerical aspects of the 

restricted three body problem that are of relevance to the  orbital 

dynamics for artificial satellites as well as for planetary bodies. 

For the analytical aspects, which are the subjects of the first two 

chapters .In the Chapter I, we developed  Lagrange's equilateral triangle 

solution, straight line solutions and conic section solution on the bases 

of the kinematics in rotating coordinates. Also, symbolic analytical 

solutions to Lagrange's quintic equation  was established using series 

reversion of power series. These, symbolic solutions are  applied to 

Earth-Moon-Spacecraft system. In Chapter II, four set of the equations 

of motion are derived  for the planar restricted circular three-body 

problem. Also, Lagrangian and Hamiltonian functions are listed for  the 

restricted three body problem. Computation  algorithm for the location 

of the Lagrangian points is also developed  on the bases of , symbolic 

solutions of  Lagrange's quintic equation. Stability  analysis of  the five 

Lagrangian points is studied  in detailed using matrix eigenvalue 

problem .Three developed, these applications are  applications of the 

Jacobi's integral were also:  

♦Tisserand's criterion for the identification of comets. 

♦Rectilinear oscillation of an infinitesimal mass. 

♦ Surfaces of zero relative velocity. 

 Moreover, the reduction  of the differential equations of motion to the 

second orders is also developed. Finally, power series solution of the 



planer restricted three –body problem is established, and some 

symbolic expressions for the power series coefficients  are also given. 

For the numerical applications aspects which are the subjects of 

Chapter IV. In this chapter, we discussed first three basic aspects 

concerning the applications of the planar restricted circular three-body 

problem, these are: 

♦ The validity of the planar restricted circular three-body problem,  

♦ The possible values of the mass parameter  ,and 

♦ The  practical form of the equations of motion  

We then developed some important realistic applications of the third 

body problem in the solar system. These   applications are divided into 

two categories, the first category is devoted to the planetary dynamics, 

for which we consider: 

1- The Trojan Asteroids. 

2- Orbit-Orbit Resonances for: 

a-Hilda and Thule asteroids. 

b-Pluto/Neptune. 

While, the second category, is devoted to the applications of the 

restricted problem for  equipotential surfaces of the two-body problem. 

 


