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 المستخلص

 

 

إْ الأطشٚحخ اٌحب١ٌخ ِؼٕٛٔخ إٌٝ دساسخ ٔٛػ١ٓ ِٓ اٌخٛاسص١ِبد اٌحسبث١خ اٌشِض٠خ ٟٚ٘ ِٓ أُ٘ 

 .اٌّٛاض١غ فٟ حمً د٠ٕب١ِىب اٌفضبء 

٠خزص اٌّٛضٛع الأٚي ثبٌخٛاسص١ِبد اٌحسبث١خ ٌٍّسبئً الإسزٙلا١ٌخ ث١ّٕب ٠خزص اٌّٛضٛع اٌثبٟٔ 

فٟ ػٍُ د٠ٕب١ِىب  ٘بِخح سو١ضثبٌخٛاسص١ِبد اٌحسبث١خ ٌٍّسبئً اٌحذ٠خ ٚوً ِٓ اٌّٛضٛػ١ٓ ٠ؼزجش 

 .اٌفضبء

 ٌٞشِض١ذ خٛاسص١ِبد ٌٍحسبة ا١رش ٗرُ ثفضً ِٓ الله ٚٔؼّفٟ اٌدضء الأٚي ِٓ الأطشٚحخ، 

ٟ ٌّزدٙ ٟحبصً اٌضشة اٌم١بس،اٌّسبفخ اٌمطش٠خ ، لاخشأحg,f دٚاي  ٌٍّفىٛوبد اٌض١ِٕخ ٌىً ِٓ

وّب ش١ذٔب خٛاسص١ِبد ٌٍحسبة اٌشِضٞ .حصخ اٌلاِشوض٠خ ٌٍحشوخ الأ١ٍ٘د١خاٌ، ٚ اٌّٛضغ ٚاٌسشػخ

 ساداِؼبدٌخ وجٍش ٌٍّذصٛسح اساد اٌّىبفئٗ،ٚ ِؼبدٌخ ثبسوش  ٌٍّذ، ٚالأ١ٍ٘د١خساد اّؼبدٌخ وجٍش ٌٍّذٌ

 .اٌضائذ٠خ

اٌّفىٛن اٌشِضٞ ٌحً ِؼبدٌخ وجٍش اٌشبٍِخ ثذلاٌخ اٌدضء  ا٘ز فٝ بٚػلاٚح ػٍٝ رٌه ، فمذ ش١ذٔب أ٠ض

حً لاخشأح ٌّسأٌخ اٌثلاس أخسبَ فٟ حبٌخ اٌّثٍش اٌّزسبٚٞ وزٌه أٚخذٔب  U  اٌذٚاي اٌشبٍِخ

وّب ٌّؼبدٌخ لاخشأح ِٓ اٌذسخخ اٌخبِسخ  اذ٠ذالأضلاع ٚحبٌخ اٌخط اٌّسزم١ُ ٚأٚخذٔب حلا رح١ٍ١ٍب خ

 اٌصٛسح   ٝاٌّمٍك ػٍ ٟفماٚخذٔب اٌحٍٛي اٌزح١ٍ١ٍخ إٌّزظّخ ٌٍّززثزة اٌزٛأ
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، ٌٍّسبئً اٌحذ٠خ  اٌشِض٠خ أِب ثبٌٕسجخ ٌٍدضء اٌثبٟٔ ِٓ الأطشٚحخ ٠خزص ثبٌخٛاسص١ِبد اٌحسبث١خ

٠دبد ِجشد اٌض١ِٕخ ٚرٌه لإ١ذ خٛاسص١ِخ سِض٠خ ٌذاٌخ لا١ٚفٝ ٘زا اٌصذد فمذ رُ ثحّذ الله ٚفضٍخ رش

١ذ ١اٌّزسٍسخ اٌسبثمخ ٌزش وّب أسزخذِٕب ّذاسٍذاٌخ فٝ طٛي ٔصف اٌّحٛس الأػظُ ٌٔزمبي والإٚلذ 

ٚلذ أػط١ٕب ثؼض الأِثٍخ اٌؼذد٠خ .ذ٠خئ١ٍ٘د١خ ٚاٌضاساد الإاساد رصٍح ٌٍّذا١ٓ اٌّذ١طش٠مخ ٌزؼ

 ٌزَض٠ْٚذ اٌّحطبد ٚرٌه  ΔVٌٍّٕبٚسح اٌّثب١ٌخ ٌــ  فؼّبٌخ خٛاسص١ِخ رش١١ذ  وزٌهٌزٛض١ح اٌطش٠مخ 

 اٌخٛاسص١ِخ ٖػط١ذ ثؼض اٌزطج١مبد اٌؼذد٠خ ٌٙزأ ثبٌٛلٛد وّب اٌفضبئ١خ

 اسادِذ ٚاٌذاخ١ٍخ  ّذاساداٌ ِٓ وً أْ حست اٌّفَٙٛ أزمبي ِثب١ٌخ ػبِخِٕبٚسادَ  رش١ذوّب رُ أ٠ضب 

أٚ  أِٚىبفٝء دائش٠خ أٚ أ١ٍ٘د١خ ِّىٓ أْ رىْٛ ِذاساد )ٔزمبي ػبِخ ٚغ١ش ِم١ذح ثشىً ِؼ١ٓ الإ

12رطج١ك اٌذفؼ١ٓ ػٕذ أٜ ٔمطز١ٓ   وزٌه رزؼٍك ثبٌّفَٙٛ أٔٗ ٠ّىٓ  (صائذ٠خ r,r  ١ٌس ثبٌضشٚسح ػٕذ ،

 ٔمطخ اٌحض١ض أٚ ٔمطخ الأٚج وّب فٝ طشق الأٔزمبي اٌىلاسى١خ 

a  ٓ  طٛي ٔصف اٌّحٛس الأػظُ ١رؼ١ٚػ١ٍٗ ف١صجح حً اٌّسأٌخ ٘ٛ  T ١ٌّذاس الأٔزمبي ٚرؼ١  ٓ

 Vاٌذفغ اٌىٍٝ اٌزٜ ٠ؤدٜ إٌٝ ألً رغ١ش فٝ اٌسشػخ  ٚ Teأ١ٍ٘د١خ  ِذاس الأٔزمبي
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Symbolic Computing AlGORITHS FOR SOME Initinal and 

Boundary Value 

 

MERVAT ABDULGADER ALI FADAAK 
 

ABSTRACT 

 

The present thesis is addressed to study two important kind of symbolic 

computing algorithm in the field of astrodynamics. The first kind   dealing 

with the initial value problem of space dynamic, while the second is devoted 

to the boundary value problems of space dynamic. 

In the first part of the thesis, we considered the initial value problems, and 

developed symbolic computing algorithms for time series expansions of: 

the Lagrange f and g functions , radial distance, the normalized inner 

product (denoted by  ) of the position and velocity vectors and the 

eccentric anomaly of elliptic orbits. 

And we developed symbolic computing algorithms for Kepler's equation for 

elliptic orbits , Barker equation for parabolic orbits and Hyperbolic form of 

Kepler's equation,for hyperbolic orbits. 

Moreover, we also developed in this part Symbolic expressions for the 

solution of the universal U functions of Kepler equation, Symbolic analytical 

solutions to Lagrange's quintic equation of the three body problem. 

Finally, we developed symbolic uniform solutions of the general perturbed 

harmonic oscillator of the form  
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In second part of thesis, we studied symbolic computing algorithm of 

boundary value problem, and developed symbolic computing algorithms for 
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Lambert's time function to obtain the transfer time as a function of the semi-

major axis of the orbit. Also we made use of the previous series solution to 

develop an orbit determination method valid for hyperbolic and elliptic 

orbits. Numerical illustrations were also given. 

We also developed optimum delta-V maneuver for refueling space stations. 

Optimal two impulses  cotangential orbital transfer maneuvers is developed 

for which both the inner and transfer orbits are of arbitrary shapes (circular, 

elliptic ,parabolic  or hyperbolic).and The two impulses are applied 

tangentially at two general points 21 r and r  not  necessarily   to  be applied at 

the apsides . 

The solution of the problem is thus; the determination of ,the semi - major 

axis   a T  and the eccentricity Te  of the transfer  orbit, and the total impulse 

for the complete two impulse transfer at  r1 and 2r  which gives    minimum 

velocity increment. Some   numerical applications are also included  

 

  


