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Abstract. The Paper Investigates The Significance Of General
Knowledge In The Control Of Typhoid Fever In Endemic
Environment. Saturated Incidence Rate Was Introduced To
Study The General Knowledge Of The Disease. The Basic
Reproduction Number Of The Resulting Model Was Determined
By Using Next Generation Matrix.The Paper Also Analyzed The
Control Strategies For The Disease Free Equilibriumof The
Infected And Vaccinated Model. The Paper Studies The Local
And Global Stabilities Of Disease Free And Endemic
Equilibrium. We Provide A Numerical Simulation Of The Model
Using Runge-Kutta Of Order 4. Our Results Show That General
Knowledge Of The Typhoid Disease Has Appreciable Effect In
The Model.
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[. INTRODUCTION

yphoid Fever, Also Known As Enteric Fever, Is A

Potential Fatal Multisystemic Illness Caused Primarily
By Salmonella Enteric Serotype Typhi. The Classic
Presentation Is Fever, Malaise, Diffuse Abdominal Pain And
Constipation [1]. In [2] Typhoid Fever With Education,
Vaccination And Treatment Was Studied To Know The
Significant Effects.[3] Studiedthe Numerical Effect Of
Saturation Term On Susceptible Individual In Susceptible-
Exposed-Infected-Recovered Epidemic Model Their Model
Show That Saturation Term Plays A Vital Role. [4]
Investigated The Behavioral Analysis Of Seirs Epidemic
Model With A Saturated Incidence Rate. The Effect Of
Disease Induced Death On Seirs Epidemic Model Was
Studied By [5]. Their Model Reveals That Disease Induced
Death Is Not A Better Measure For Disease Eradication.
Effect Of Disease Transmission Coefficient Was Studied By
[6] Which Reveal That Disease Is Better Eradicated With
Higher Transmission Coefficient.In Our Own Paper, The
Work Of Was Modified To Incorporate A Saturated

Incidence Rate , M Being The General Knowledge

1+m
For The Susceptible Individuals.

II. THE BASIC MATHEMATICAL MODEL

In This Paper, The Model In Equation (1) Was Adopted And
Modified By Incorporating An Incidence Rate Which Include
General Knowledge Parameter m

Existing Model
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2.1 Modified Model of Equation

We Obtain 5-Demensional Non-Linear System Of Ordinary
Differential Equations Describing The Transmission Of
Typhoid Fever.
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2.2 Disease-Free Equilibrium (Dfe)

The Modified Model In Equation (2) Is Therefore Solved For
The Following:

ds dv dl dl ¢ dR

dt d dt dt dt

(BL+/c)S -0 G.1)
1+mS
65 —(ay + p)v="0 (3.2)
(Bl +Hc)S
(=) 1+mS
pBL+Yc)S
1+mS
7l = (@ + )R (3.5

A+aV +R—-605 — uS —

~(@+dy + )l —alc =0 (33)

—(u+d)lc-ac=0 34

At Equilibrium,
At Disease-Free Equilibrium 1=7-=0
From Equation (3.5)

n(0)—(wy + 1)R=0
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R'=0
From Equation (3.2)

S — (o + p)v=0

B _(o+pV
o+ H )+ u
V= o5 (3.6)
o+ H
Substitute V' = s and R =0 into 3.1
(@ + 1)

Also From (3.1) With Various Substitution

hence,

g gL da =0+ p) — plen + 1)
o+ u

ie
50 A (@ + 1)

= 3.7
Hloy + 0+ p) G-7

Putting Equation (3.6) Into (3.7)

__ 0 (A(a)1+,u) ]: on (3.3)
o+ u\ pO+o+1))  pO+or+ )

Model System (2) Has A Disease Free Equilibrium

EO_(SO’VO’IO’ICO’RO)[ Ay + 1) , oA ’
HO+ o +p) wl+ao + p)

o,o,oJ (3.9)
2.3 Endemic Equilibrium

At Endemic Equilibrium, If We Let

E =", V", I",1.",R") Satisfies (S, V.1, I¢,R)>0

From Equation (3.5)

nl —(wy + W)R=0
(o + R
(0 +1) (p+uw)

[*
R =1
0)2+y

From Equation (3.2)

oS — (o + )y =0

oS = (601 +,u)v
. os”
)+ U

From Equation (3.3)
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=P AIS v ad, =0
1+mS
BL+Hc)S
1+mS
From eqn (3.3)
PI+1,)S
1+mS
= (1= P)(Bl +1C)S = +dy + i)l — el +(( +dy + )] - ed IS
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1-p) =(m+dy+p)l—al,

= 4.2

(0= Pyp1 + i)~ +dy + i1 =l Jn] *2

From Equation (3.4)
i+ Y )S
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S =
lp(BL+vic) ~[(u+dp)ic —alcn]
Equating (3.3) And (3.4)
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Now putting I in R = givesnew R , 1 , 1. in

Hence
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2.4 Basic Reproduction Number
We Apply The Next Generation Matrix Technique

Then, If G=rr~!
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VI. LOCAL STABILITY OF DISEASE FREE
EQUILIBRIUM

dS dS dS dS
ds dv dl dic
v v dv  dv.
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di di di di
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VII. LOCAL STABILITY OF ENDEMIC EQUILIBRIUM
If We Let
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[JE*)| = (0+ u)(@] + p)(eh— fz) - O] (eh - f2)
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Simplification gives
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e
WhereRo = ﬁ
eh

det (J(E*)) = 1(0 + ] + p)eh(1 - Re)
Therefore,det (J(E*))> 0 if and only if Rg <1

VIII. GLOBAL STABILITY
Note :%:Vx X+ Vyy
Disease Free-Equilibrium At Global Stability

To Investigate The Global Stability Of X, Consider The
Lyapunov Function.

Lile. D) =1+éc @.1)
We Take Asymptotic Infectious And Symptomatic Infectious,
L., 1) <0 For Ro<1

We Take The Derivative Of Equation (8.1) Gives

L. I)=1+¢l¢

dl_ (- p)pl+7e)

If we substitute I = y -(m+dy+wl+al,
t
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dL
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*

Then L<0V L#L
Thus L Is Globally Stable For All Initial Conditions

Lit)—>Last— o

IX. ANALYSIS OF CONTROL STRATEGIES FOR
DISEASE FREE EQUILIBRIUM
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X.SENSITIVITY ANALYSIS OF Re
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XI. RESULTS AND DISCUSSION
11.1 Results
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Figure 3: M=1.0
11.2 Discussion

Figure 1-3, Reveals The Effect Of General Knowledge In
Eradicating Typhoid Fever. It Implies That At M=0.01, The
Susceptible Class Increases Slightly. But At M=0.5 And 1.0,
The Susceptibleclass Increases Drastically While Infected
Reduces To The Minimum.

XII. CONCLUSIONS

The Simulation Results Reveals The Effect Of The General
Knowledge, That Is The Lower The General Knowledge m
The Little Higher The Susceptible Compartment, Because Of
The Presence Of Other Parameters. Also, The Higher The
General Knowledge The Highest Level Of Susceptible Class
Is Observed. This Means, When There’s Presence Of
Vaccination, Treatment And General Knowledge, There Is
High Tendency For Disease Eradication. It Is Also Clearly
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Show That General Knowledge Play Vital Role Than
Education In Disease Eradication. Hence Education Is More
Than Schooling.

(1

(2]

(31
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