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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.



alad) ity Mad) aesl 3 3
Jua gall daala
Szl 1 g o gailal) o gle 4l

Cilpialy ) ansd

elB.'d dealal) Glallg 2\.3131;33\ Jolad)
Z\eéél.mﬂ\ Zﬁl@uﬂ\ N Aleall | g J'M\-Las 3 ol
dadia da gyl
dagall dnala (B Cladli g @ gulall psle S ulaa
(2 Adedd o) ) ¢3S0 Balgd Jui cilllaia (e ¢ S
A gual) Sy ) [zl
J& O
Sl (s anby Hu Gyl

il il
Al s siillas o

22024 21446



° !.:. ,ﬁ

PDa e Hlpdall Laalall sl &y ) dag kY o8 Cangs
Lalat) aal cpe iy (52l e siially dus ill 7 3503 85 Bhsaall 4ilandas aa
Laslodl aaliall (mje duhall fag Lgall clbualbyll Jee B
sl Z3la ekt 40y ) AileaY L Add) alailly Aaland) dalyllg
G35 s il figall (po el Ll alaill b0 gl g pe pa S
50 s ol S Gl e e gl (8 s
b & el "Gl YD Blea et il il "Gy pglly elasy)
Liadly Lol Lagindad 3ii€ raiasig (oasloml) calal) (e gl (i
555 N (ool Las ol Aoy A pidall dews dll 7 3gai 8 Laganad 4028
2y oainl) z3sall Jald st elial @ L oaiall dusidall Al ol
Jagpd Ay o ¢ iag ke aUaill o cpa 3B e Tedy gyl dileal
Uil ilabea 02 ol Jubat SIS ¢ al @iV alanll Cag yse gal oS
S 55 @ palml e laill 8 2 sdall Gllal) mad 5 Gl e
poitally duandll ol sS55I (6 Lan e itally duanydll SIS gl
SISy 00yig dadl agag (e Giailly Slsdiall z3saill (lad 2y . S sdial
A2l B\Sladll e @ Dyl . lpdiad) Jidatll culgal aladialy 4wl il
Jagill & Al alplailly agydll e @il 28 s cpiliad) ppallanll
MATLAB zaliys alasiuls Lell



