alal) i)y dall agladilf 5 )3 9

Jua gall daala
ibudaly 1 g G gulal) a gle 4l

Gl Aadail Ligle gz ilal Ciuligs
asil) 58

Jagall dnala (B bl g guilal) o sle A0S Gulaa )
b Al 51 5 5563 Balgd Jii cibillila e £ 5

gy gulallfcbualy N
J& e

Gsde zladl dlae A (e AL

) ik
Blal Ol Guigy Jasls L.

a Y Yy A VEEE



oaldlial)

Zill Cidigi ' pgnger ADLall il Cailsall (e Auhal dag k) sl Cuacad A
Aals Ay 038 (S paill 5 Al lial 5 a8y " addl) BS Gl dadal b bl
Azl sy dlile ade OIS Lee asll alle 8 Lalyl) adly s S8 Ldag kY] o3g) Gulill
Osaally Gyeainall Jlasy caainall miha cabidaly ol€e JS & U] i Lale PR
@l Jeadl e Jseand) dal e alil) el cpeatd dabadd) GHLY e Gl haiul,
Sleld by caali o LASA clsiilly gulall asle cdilasy) aslall bl izl (e
Call¥) sy of dpa )il Aal)ll by Ay o) Ayl clae Calida ighaig dud)y b
calallaal) Juadl Jaliiag

es @l BS Jlae (A asbicalill dsdall ¥ lae ams Gadsi ) dsg lkY) ela g
pdll B Gl Z dadal udadl (Al (SSlall Za0al) Cilag sl an
il

Wiy Al i) Jaeds 1dsg bY) oda 3 Laas o bajs Al Gl (e
D) w8y L US04l claaleadll Fils Bygen Jaes ) sda oY dudlell Bl
AagylY) o2 & dagylaall SISEY) gulal Dudlad) Bl Biel (e dbeag a3l S RIS Catia
Aoallad) il B 5l B ed) b dualle (38 Byde (e Dlad

FIFA 2022 jli 82022 )l (ulS Alshay aa Gyl o3a dilia 5ol (3153 Llais
Pa e wl bl Gl 138 pe Jelil) 8y Linel Grai Ly 33 World Cup
slae & Gag A LA Gl il ciladgll Jalatg Al dugulally dabuabll oY) Cadags
€2022 aladl LS Hsho (e tllls g bl Jlsedl oo 4laY)

O Lo WL Ghally daalall (sginn (o 828 s a5 4dld Al o3g] dale daDIAS,
Aole 5yla) et lgde Ulan ) &l (S Gl 2l 558 Jlae b Lol clesl )l o0
A jeal) L)y paill 5S Jlae A lill) (pas Daaal e iy aBlgll (e las Auf daialyy

LA 3anly JSUaal) dallae e Casislly cdlaill o3 ok 3 50 gl L



Ministry of Higher Education and
Scientific Research
University of Mosul
College of Computer Science and
Mathematics

Department of Mathematics

joyment 0f Markov Modejs 1o Mo
Hu roothall Matches o

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 Doctor of Philosophy in
Mathematics/Computational

By

Zeiad Yahya Ali Abdullah Allawi

Supervised by

Prof. Dr. Basil Younis Thanoon Al-Khayat

2022 A.D. 1444 A.H.



ABSTRACT

This thesis has been devoted to the study of some aspects related to the
subject of "Employing Markovian models in the modeling of football
matches", and the football game has been chosen to be a comprehensive study of
the application of this thesis. The reality of sports in today's world has changed
from what it was in the past, and sports is a scientific field that attracts attention
everywhere and for different segments of society, and specialists and coaches are
constantly trying to search for different ways to improve sports performance in
order to obtain the best results, and applied mathematics, statistical sciences,
Computer science and intelligent technologies play an active role in studying and
developing various sports fields while studying historical sports data or
developing methods and devising the best treatments.

This thesis aims to apply some areas of mathematical modeling in the field
of football, specifically the employment of the Markovian and Markovian fuzzy
models to model the results of historical football matches.

One of the goals that we have been keen to implement in this thesis is to
activate and study the historical results of the international teams, because these
results give a clear picture of the historical contributions of each team. The
England national football team was chosen as one of the oldest international
teams to implement the ideas presented in this thesis, in addition to ten
international teams that are the most famous in the history of world football.

Given the compatibility of the date of discussion of this thesis with the
2022 World Cup in Qatar 2022 FIFA World Cup, we have set in mind the need to
interact with this great global event by employing mathematical and computer
tools to study and analyze expectations for the results of the participating teams,
and then try to answer the question currently posed: Who will win the 2022
World Cup?

As a general summary of this study, it is a unique study at the level of the
university and Iraq, in which we touched on the role of mathematics and its
applications in the mathematical field. Developing sports, standing up to address

problems and making decisions.



