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ABSTRACT

This thesis aims to study the stochastic differential system through one 

of its distinctive applications, which is the prey-predator model, that is 

considered one of the most important systems in the field of biomathematics. 

The study begins by presenting the biological and mathematical concepts 

related to ecosystems as well as explaining how population growth models 

develop over time. Ecosystems are affected by many influences, which leads 

to a change in their dynamics. On this basis, two new effects are proposed, 

Hide-and-Escape effect for the prey and Predation Skill Augmentation effect 

of the predator. These two effects are explained from the biological side and 

a detailed illustration is given on how to model them mathematically, also 

how to integrate them into prey-predator model in a competitive manner, 

which led to the formation of the deterministic prey-predator system. A 

comprehensive analysis of the resulting deterministic model is presented 

after adding the effects, starting with ensuring the boundedness and the 

stability of the system, studying the conditions of coexistence and extinction 

for Kolmogorov, and analyzing the bifurcation behavior at one of its 

parameters. Stochastic processes are also integrated into the system, as it is 

assumed that stochastic processes affect the growth rate of prey and 

predators, which led to the formation of a stochastic prey-predator system. 

The stochastic model is analyzed, and the existence and uniqueness of the 

solution is verified, and that the system is bounded. The permanence 

conditions of the system are also studied, as well as the conditions for 

persistence and extinction, using the stochastic analysis tools. Finally, 

numerical simulations of the two previous systems are presented, where the 

conditions and theories reached are verified using MATLAB.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Αإشήاف 
 عΑداϟغϔور جγΎم ϟΎγم د. أ.

م 4202 هـ6144  

ϲϤϠόϟحث اΒϟوا ϲϟΎόϟا ϢϴϠόΘϟوزارة ا
جΔόϣΎ اϮϤϟصل 

كΔϴϠ عϮϠم اϟحΎسϮب واήϟيΎضΎϴت 
قϢδ اήϟيΎضΎϴت 

 اʦƄʲƃل اॻƄʻƄʲʯƃة واœŽʶƃت اƃعƆœة œʢʹƃم  
 اʙʯŽʸƃس ʸƄƃعœد�ت اœŽʯƃضॻƄة اœʶʯƃدॻɼةاʴȂʙŽƃة

 

Δاطروح   ΔϣدϘϣ  
  ΔيϠس كϠجϣ ىϟا ϲت فΎضيΎريϟوب واγΎحϟوم اϠع ΔόϣΎوصل جϣϟا  

فϲدكΗوراه فΔϔγϠ  شΎϬدة جزء ϣن ΗϣطΎΑϠت ϧيل ك  
حγΎوΑيΔ اϟريΎضيΎت اϟ  اϟريΎضيΎت/  

 
 

 ϣن قΑل 
 ȏرœʱॺƃى اʻʲǻ ʤŪœǺ رʗوارف ب 



ْ  ʝƄʳʯَʴُy ْأل

 

ʙƎśف ʚƍه ا�ʛʡوřţ إƅى دراřŬ اŕʤʻƅم اƓƆŲŕſʱƅ اʨʷŸƅائʧƈ Ɠ خ��ل 

 řʺʤƊا� ʦƍأ ʧƈ ʛʰʱŸǽ ȑʚƅس واʛʱſʺƅوا řʶȄʛſƅذج اʨʺƊ ʨƍة وʜʽʺʺƅا ƌśŕƂॽʰʢś ʙţأ

  řॽŠʨƅʨʽʰƅا  ʦॽʂŕſʺƅا ʛŸǼض   řŬراʙƅا ʙʰśأ   .řȄʨʽʴƅا اŕॽŲŕȄʛƅت  ŕʳƈل   Ɠž

ॽɿॽؗ حʛى شƅإ řžŕŲ𿿿ŕǼ řॽʯʽʰƅا ʦʤʻƅŕǼ řƂƆŸʱʺƅا řॽŲŕȄʛƅوا  ʨʺʻƅذج اŕʺƊ رʨʢś ř

  ȑدʕي ŕʺƈ اتʛثʕʺƅا ʧƈ ʙيʙŸƅŕǼ řॽʯʽʰƅا ʦʤʻƅا ʛثōʱś .ʗقʨƅور اʛƈ عƈ ƓƊŕȞʶƅا

  ʛʽثōś ،ʧيʙيʙŠ ʧȄʛʽثōś احʛʱاق ʦś ،سŕŬا ا�ʚƍ ىƆŷ .ŕƎśŕॽȞॽƈŕʻدي Ɠž ʛʽżś ىƅإ

ʛʱſʺƆƅس. ʦś شʛح   " ŕƎƈ ʜȄʜŸśرة ا��ʛʱžاس" řʶȄʛſƆƅ وōśثʛʽ    " ا��خŕॼʱء واʛƎƅوب" 

  ʧƈ ʧȄʛʽثōʱƅا ʧيʚƍ و ƓŠʨƅʨʽʰƅا ʖƊŕʳƅا  ŢॽŲʨś  ŕ́ ǽوأ ،ŕॽŲŕȄر ŕʺƎʱŠʚʺƊ řॽɿॽؗ

  ʧȄʨؔś ىƅإ Ȑأد ŕʺƈ ،řॽʶžŕʻś řƂȄʛʢǼ řŬʛʱſʺƅا řʶȄʛſƅذج اʨʺƊ Ɠž ŕʺƎʳƈد řॽɿॽك

.Ɠʺʱʴƅا řŬʛʱſʺƅا  řʶȄʛſƅا اʛŠاء ȈʽƆʴś شʨʺʻƆƅ Ȉƈŕذج اŕʤƊ    ʙŸǼ Ɠʺʱʴƅم   ʦś

ʛƂʱʶƈو ʙʽƂƈ مŕʤʻƅان ا ʧƈ ʙكŕʱƅا ʧƈ ًءاʙŗ ʧȄʛʽثōʱƅا řžŕŲا،    ȋوʛش řŬدرا ʦث

ȈʽƆʴś ʥƅʚؗ اŕʺƆŸƈ ʙţ񯿿 ʖŸʷʱƅت اŕʤʻƅم.    ،كʨʺƅʨغʨروف ʞǽŕŸʱƆƅ وا��ʛƂƊاض 

Ɔŷى اʛʱžاض اʕś ŕƎƊثƆŷ ʛى   ،ʙŸǼ ذʦś ʥƅ دşƈ اŕॽƆʺŸƅت اʨʷŸƅائƓž řॽ اŕʤʻƅم

ŕʺƈ ادرȐ اƅى ŕʤƊ ʧȄʨؔśم اřʶȄʛſƅ واʛʱſʺƅس    ،اʨʺʻƅ اřʶȄʛſƆƅ ƓƊŕȞʶƅ واʛʱſʺƅس

 .ƓائʨʷŸƅااʨʷŸƅذج اʨʺʻƅا ȈʽƆʴś ʦʱده و يʛſśو Ȉʴƅد اʨŠو ʧƈ ȘƂʴʱƅوا Ɠئ ʥƅʚؗ

 ʙʽƂƈ اŕʤʻƅم  اʛʺʱŬاره  ان   ȋوʛوش اŕʤʻƅم   řƈʨʺǽد  ȋوʛش  řŬدرا  ʗʺś  ŕʺؗ  .

  řǽدʙŸƅة اŕكŕʴʺƅض اʛŷ ʦś ًاʛʽوأخ .ƓائʨʷŸƅا ȈʽƆʴʱƅام أدوات اʙʵʱŬŕǼ ƌŲاʛƂƊوا

  Ȉصʨʱƅا ʦś Ɠʱƅت اŕȄʛʤʻƅوا ȋوʛʷƅا ʧƈ ȘƂʴʱƅا ʦś ʘʽţ ،ʧʽƂǼŕʶƅا ʧʽƈŕʤʻƆƅ

 şƈŕƊʛŗ امʙʵʱŬŕǼ ŕƎʽƅإ MATLAB. 


