
 

 

 

المستخلص 

ذشكٛة انُجٕو  : يٍ انًٕاضٛغ انحٕٛٚح فٗ انفهك انفٛضٚائٙ ٔرنك نذٔسْا  فٗ  تٛحسٔانثٕنٕخ انًُارج ػرثشخ

ذقُٛح قًٛح نهغاٚح   ػرثشُُ٘ صالَ يا تٛحسٔانثٕنٕخ تانًُارجِفٗ انحقٛقح فئٌ ذًثٛم انُجٕو . ٔانذُٚايٛكا انكَٕٛح

ِٙ انرشكٛةِنفٓى  ، ػهٗ انحالاخِذّ فٗ اخرثاس انؼذٚذ يٍ فؼانٙأٚضاً فقذ اثثد ْزا انرًثٛم .   نهُجٕوِ انذاخه

سثٛم انًثال ذحهٛم الأجضاء انًشكضٚح انُجًٛح  انًرسأٚح انحشاسج ،ٔكزنك تاطٍ انُجٕو  راخ انحًم 

 فٗ  تٛحسٔانثٕنٕخ انًُارجأيا تانُسثح نذٔس .   انحشاس٘ ٔأٚضا فٗ انرشكٛثاخ انُجًٛح كايهح انرحهم

  يٕنذج دانح ذؼرثش   تٛحسٔانثٕنٕخ نهرشكٛثاخ (Lane-Emden)إيذٍٚ نٍَٛ  يؼادنح فئٌ،  انذُٚايٛكا انكَٕٛح

فؼهٛح ًٚكُُا ذؼٍٛ انقٕٖ انرٙ ذؤثش ػهٗ انُجٕو ٔأٚضا ذؼٍٛ ، انًسطحح انًجشٚح نلأَظًح  انجٓذ  نًُارج

  ذأثٛشاخ دساسح فٗ بسٔتٕنٕخيذساذٓا  ٔػلأج ػهٗ ْزا، فقذ  ذى  حذٚثاً اسرخذاو  يؼادنح انحانح  نم

جٓذاً ػظًٛاً ٔلاٚضال   كُشّطَٔتاخرصاس فقذ  . ػهٗ انفٛضٚاء انفهكٛح ٔانرشكٛثاخ انكَٕٛح  انكَٕٙ انثاتد

.  تٕنٕذٕستٛحنرًثٛم تؼض انثاسيرشاخ انفٛضٚائٛح تًُارج  انحاضشإنٗ  ٔقرُا   ُٚكشّطُ

 سٔتٛحانثٕنٕخ نهًُارج انفٛضٚائٛح نخصائصِحشفٛح  ل ذحهٛهٛحَ ذؼاتٛشَٔقذ ذى تفضم الله ٔسحًرّ ،  ذشٛذ  

.  ػهٗ صٕسج يرسهسلاخ قٕٖ انَُٕٙ انثؼذ فٙ انقطش٘ انرًاثم راخج انحشاسانًرسأٚح ٔ

: يُٓا ػٕايمِإنٗ  تؼض  ذؼاتٛشَال ْزِ أًْٛح ٔذشجغ

(i)ذًثهٓا انرٙ انفٛضٚائٛح نخصائصِا طثٛؼح نفٓى أػًق َظشج انؼًٕو فٗ ذؼطٗ نٓا انرحهٛهٛح انصٕس . 



 (ii) ِػايح، تًؼُٗ أَٓا ذصهح نجًٛغ قٛى انذنٛم انُٓذسٙ  ذؼاتٛشَال ْزN  ٔأٚضا نجًٛغ قٛى انذنٛم

ٍْ   ذؼاتٛشَ، فؼهّٛ فئٌ ْزِ ال nٖ انثٕنٕذٕسب انًرسأٚح ٔ  تٛحسٔانثٕنٕخ نًُارجا ذطثٛقاخذُاسةَ انؼذٚذ يِ

.  جانحشاس

 (iii) انركشاسِ صَِٛغِانحاجح لاسرخذاو  دٌٔ يثاششج انرؼاتٛشِ ْزِ كُمّ يؼايلاخ ًٚكٍ حساب  .

إٌ انحساب  .  انًسرًش انكسشِ َظشٚح، انرؼاتٛشِنهرقٛٛى انحساتٙ نٓزِ  سرؼًهُا، فقذ ا أخشٖ َاحٛح يٍ

يٍ انحساب تًرسهسلاخ انقٕٖ  حٛث أٌ ذقاستٓا أسشع يٍ ذقاسب  تكثٛش كفاءجتانكسش انًسرًش أكثش 

.   انًرسهسلاخ  
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Abstract 

Polytropic  models are vital for two classes of theoretical astrophysics: stellar structure and 

cosmic  dynamics.   In fact, the polytrope representation of stars   models, is a method that today 

still lends valuable technique and insights to the internal structure of stars.   It is also proven to be 

most versatile in examination of a variety of situations, including the analysis of isothermal cores, 

convective stellar interiors and fully degenerate stellar configurations.  In cosmic dynamics, the 

Lane-Emden equation of the  polytropic equilibrium configurations is considered as generating 

function of potential models for flattened galactic systems, upon such potentials the forces and 

the star orbits in these systems could be determined.  Moreover, the effects of a positive 

cosmological constant on astrophysical and cosmological configurations described by polytrobic 

equation of state.  In brief, great efforts  has been devoted up to now, and is being devoted at 

present to express some characteristic physical parameters related to ploytrobic models.   

 In the present thesis, literal analytical expressions in power series forms are established for the 

physical characteristics of N-dimensional radially symmetric polytropes and isothermal 

configurations.                                                                                                    

The importance of these expressions is  due to some factors of these are:(i) their analytical forms, 

offer in general  much deeper insight into the nature of the physical  characteristics to which they  

refer.  (ii)These expressions are general in the sense that they could be used for any geometric 

index N and for any polytropic index n, so they can  suit many of the applications polytropes and 



isothermal configurations.  (iii)The coefficients of each of these expressions have been found 

directly without the use of recurrence formulae.  On  the other hand we used for the 

computational developments of these expressions the continued fraction theory.  The continued 

fraction not given the prominence they deserve in the university curricula despite the fact that 

they are generally, far more efficient tools for evaluating the classical functions than the more 

familiar infinite power series.  Their convergence is typically faster and more extensive than the 

series and, ironically, they were  in use centuries before the invention of the power series.     

 

 

 

 

 

 

 

 

 

 

 

 


