Aadl e Al ) g 3aill e e 55 ASaaliny

AUl (e dadia

Hsiie P a )

pstall (& inalall da )y il paie dany
(Anki Glualy ) - Clualy )

P

Sonshll dasa el o

poladl S | laaly ) o
) e bl daals
300 sl Ay yall ASLadl) — Baa
?Y'\’\"“ IFAR!



Z\JL»JJ\ uab;:.«c

(A AT (S (2l s gl e (J Je il LY e S0 sl Y1 B
Jos 0] .2 e asl oW 2o gl Gl ol 055 6 aiend) OF wluhll ey codorg L9 Lajpd s OUs )
wolan 3L5l R Al Gl s Gy LOLSY 09 8345 3 ealey ), SKan S gl VST ollan 3 plalal)
G ) NS ollan syl Jo olamr V) dariall 65U Wl ¢ ulse 3ae LIZ 3 n el e el NS
Jine e ) s By g 3550 Ampd) lomgl) osllan 35 50 alyn & g e e 2200 2t e

ST/ PR VoS VR PR U PUSOUN R DN ) PP

e S0 A e 20N sl aSalys DL mosy i e ble IS Al 2o, 23U dml ey Ll
T2 oo I BLoYL s Wley 20U 3L WUE & ikl b kol oVl e pllas (3 Aty Syl

e gl Gﬁ\:ﬂ\ v_cud dgsde

2l el gy JoW) Z3eedl OB ol [SCiuy i) 200l Slomgliinl polaf (3 eald L8 dalll eda il
o5 o s el SN a3 28T L) BLEYL daped) Slomgll Jalad SU iy gl olenm V) Lol 3l
s OV 93 LAY sae a3 pales SV sds blis agzes OF oo aaidl (3 Bl NS
Buys o5 gl Ly Al B2 (3 593 W bl Gremlin V) ) BLo] 2oL ayle Oy L aiendly oulally
3 Bondl B o i 3 pmly Blmy el ayg angedl Slmgll eollan jLast o adl 0L mlfly W 2350

cw&\



Qualitative Dynamics of some
Mathematical Models on Obesity

By

Reem Talal Matbouli

A thesis submitted for the requirements of the degree of
Master of Science in Mathematics (Applied Mathematics)

Supervised by

Dr. Salma Mohammad Al-Tuwairqi

DEPARTMENT OF MATHEMATICS
FACULTY OF SCIENCES
KING ABDULAZIZ UNIVERSITY
JEDDAH, SAUDI ARABIA
1439 H- 2018 G



Abstract

In recent years, more chronic diseases have spread around the world, such as high blood
pressure, diabetes, heart attacks and cancer. The common factor of being susceptible to one
of these diseases is obesity. One reason for excess weight is frequent consumption at fast
food restaurants. This study aims to examine the impact of eating fast food meals on obesity
by analyzing several factors. First, the influence of peer-pressure on fast food consumption
and the role of exercising on weight gain. Also, the effect of the availability of fast food
restaurants and its affordable prices on obesity.

Four mathematical models are proposed to study each factor separately. The models
demonstrate the transmission dynamics of individuals from one class to another according to
their BMI. The models are governed by systems of nonlinear ordinary differential equations.
A qualitative approach to solving the systems are utilized. Furthermore, numerical
simulations are illustrated to support the qualitative results.

The results of this study may contribute to the development of strategies for controlling
obesity. In particular, the first and second models show the importance of resisting the peer-
pressure that drives individuals to eat fast food meals, as well as, maximizing the role of
quitters in convincing obese individuals to stop consuming fast food meals. Moreover,
physical activities, in addition to the two previous strategies, have a significant role in
reducing weight. Finally, from the third and fourth model, we conclude that reducing the
spread of fast food restaurants and raising the prices of their meals contributes to minimizing

obesity in societies.



