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Abstract

In this paper, a mathematical model describing tldgnamics of yellow fever
epidemics, which involves the interactions of twoingipal communities of Hosts
(Humans) and vectors (mosquitoes) is considerede ®xistence and uniqueness of
solutions of the model were examined by actual $imin. We conduct local stability
analysis for the model. The results show that isigible under certain conditions. The
system of equations describing the phenomenon wa$/esl analytically using
parameter-expanding method coupled with direct igtation. The results are
presented graphically and discussed. It is disc@eethat improvement in Vaccination
strategies will eradicate the epidemics.
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1.0 Introduction

Yellow fever (YF), a hemorrhagic fever caused biylavivirus, family Flaviviridae [1, 2], is characterized by fever, chills,
losses of appetite, nausea, muscle pains partigutathe back, and headaches [3]. There are nf@e 200,000 infections
and 30,000 deaths every year [3]. About 90% of ¥$es occur in Africa [4], and a billion people linean area of the world

where the disease is common [3]. It also affedpital areas of South America, but not Asia [3615,The number of cases
of yellow fever has been increasing in the lasty8@rs [3, 7], probably due to fewer people beingnime, more people
living in cities, people moving frequently, and olging climate [3]. The origin of the disease isiéd, from where it spread
in South America through the slave trade in theh1cntury [8, 9]. The yellow fever virus was thesffihuman virus

discovered [10], and its family comprises approxgha70 viruses [2], most of which are transmittedarthropod insects
(hence the name arthropod borne viruses or artsegju A safe and effective vaccine against yelleverf exists and some
countries require vaccinations for travelers [8]rdre cases (less than one in 200,000 to 300,08€sy, the vaccination can
cause yellow fever vaccine-associated viscerotrdigiease (YEL-AVD), which is fatal in 60% of caspspbably due to the

genetic morphology of the immune system. Anothessfide side effect is an infection of the nervoystem, which occurs

in one in 200,000 to 300,000 cases, causing yekwer vaccine-associated neurotropic disease (YEIDA which can lead

to meningoencephalitis, fatal in less than 5% @lesg6]. In some rare circumstances, however,ataditly rate of vaccine

induced diseases can reach alarming proportionspserved recently by Mascheretti et al. [11], wbond 1 death per

million doses applied in a Southeastern Brazilegion.

This present study investigates the criteria undeich the effectiveness of vaccination could l¢éadhe stability of the

equilibrium point. We establish the conditions fexistence and uniqueness of the solution of modrladucted local

stability analysis of the models and provide anital solution via parameter-expanding method.

2.0 Model Formulation
Following [12], the equations describing yellow éeepidemics are:

d
d_stn:ﬁlN_(ﬂ1+5)Sn_a1|mSn 1)
di
d_;:_(/j1+a+p)|h+a1|m51 (2
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dt _ﬂlR‘l + £n +al h ®)
ds, _
T_182(3114_(1_9)|m)_/’123ﬂ_a28m|h (4)
dl m —
E_gﬁzlm_ﬂzlm_i_aZSﬂlh (5)
N, (1) =S, (O +1,0+R, (1) (6)
As initial condition based on our assumptions, Wwease
SO0 =S, 1,L,0=1,, RO=Re, S,0=S,. 1,0=1, ()
Where

Variables Parameters

S,(t) - the density of susceptible humans B, - the natural birthrate for hosts
I, (t) - the density of infected humans B, - the natural birthrate for vectors
R, (t) - the density of recovered humans M, - the natural mortality rate for hosts

S, (t) - the density of susceptible mosquitoes 4, - the natural mortality rate for vectors

| .(t) - the density of infected mosquitoes | @ - the recovery rate

a, - the effective bitting interaction rate betwegen
S,(t) and | (t) compartments

a, - the effective bitting interaction rate betwegen

S, () and I,(t) compartments
L - the death rate from infection

6 - the proportion of the offsprings of (t) that is
infected vertically
O - the vaccination rate

3.0 Method of Solution
3.1  Existence and Uniqueness of Solution

Theorem 1:Let © =0 .Then the equations (1) — (5) with initial conaits (7) has a unique

Solution for alt = 0.

Proof: Let p=0, ¢At) = S, (t) +1,(t) + R,(t) and ¢(t) =S, (t) +1,(t) .We obtain
d¢

ot =B, -1)g, @0) =(Spo + 1o *Ryo) =@ 8
Cob-t)p . O =(Su+1) =0 ©)

By direct integjration, we obtain the solution o«bbie_m (8) and (9) as (10)

At =g’ and (1) = g

Then, we obtai_n (11)

S\(0) = g™ = (1,(0) + R,(1)

1 (1) = @, = (S, (1) + R, (1) (12)

R, (1) = g,e " = (S, () +1,,(1) 113]
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ERROR: undefi ned
OFFENDI NG COVWAND: ife

STACK

{userdict }

{current gl obal exch true setgl obal gl obaldict }
true
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