alal) Eadly Nlad) ael) 53
Juasal) daala
il cugaalall agle LS

Cilaaly ) ancd

dalalail) eV aleall (amal Ao Eia) Julad
Gikal e Ao dadalall
Tasia Al

Juasal) daaly b cladalylly ugaalall agle LIS Gulaa Y

Fasgulal) o)) febaalill b asle iunle Salgd g cilllaia (e g2

S8 (e
sShe anld (RIS

&

v

Gaal) allu auls siidlae .o

r 2024 2 1445



ORISR
fri (Exponential) U  ivM i T U7 blsh o b
werfd b AswUfF 4 fe0 U7 5 Ot fH ot M
Graty a4y Tfrg s L 0 & f™ BB AsUf (Lyapunov function)
s 1T S fe L mac v U ¢ We"E ™D G A ) e
)¢ H62 (Euler-Maruyama) fcff fc-gf 662 ic 489 See? AstiU
WewAuh U5 .G Ab Ve b 06" (Milstein Method)
AU Vo e U c™™  AnYh este™ bey fM VR™D bufE Mo

.U 8" 5o sV



Ministry of Higher Education and
Scientific Research
University of Mosul

College of Computer Science and

Mathematics
Department of Mathematics

Stability analysis for some exponential
stochastic differential equations with
application

A Thesis Submitted to the Council of the College of
Computer Science and Mathematics
University of Mosul
as a Partial Fulfillment of Requirements
for the Degree of Master of Science
in
Mathematics/Computational Mathematics

By

Jalal Khalaf Qassim Malko

Supervised by
Prof. Dr. Abdulghafoor Jassim Salim

2024 A.D. 1445 A.H.



Abstract

This thesis includes a study of exponential stochastic differential
equations and finding their general formula. The stability of the solution
was also studied using the Lyapunov function using the secondary direct
method. The exact analytical solution for stochastic equations with
exponential function coefficients and different formulas was found. For
comparison, famous numerical methods such as the Euler-Maruyama
method and the Milstein method were used to compare the exact solution
with the approximate solution. The moments of these equations were also
studied, represented by the expected values, variance, and function
generating the moments. The study also included illustrative examples of

most of the concepts studied.



