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APPROXIMATE SOI'JUTIONS FOR MATHEMATICAL MODELLING OF MONKEY POX
VIRUS INCORPORATING QUARANTINE CLASS

Somma S. A., ’Akinwande N. I, * Ashe=ua T. L., *Nyor N., “Jimoh O. R. and °Zhiri A. B

I.2.4.5.6Department of Mathematics, Federal University of Technology, Minna, Nigeria.

SDepartment of Mathematics/Statistics/Computer Science, U niversity of Agriculture, Makurdi,
Nigeria.

Abstract
e ————————————

In this paper we used Homotopy Perturbation Method (HPM) and Adomian
Decomposition Method (ADM) 1o solve the mathematical modeling of Monkeypox
virus.  The solutions of HPM and (ADM) obtained were validated numerically with
the Runge-Kutta-Fehlbers 4-5" order built-in in Muaple software. The solutions were
also presented graphically 10 give more insight into the dynamics of the monkeypox
virus. It was observed that the two solutions were in agreement with each other and
also wirth Runge-Kutta.

Keywords: Approximate solutions, mathematical modelling, monkeypox, numerical solutions

1. Introduction

Many a times the mathematical modeling of infectious discases resulted into non-linear differential equations which are
difficult to solve analytically. Therefore, semi-analytical methods are implored to solve these problems to get approximate
or numerical solutions. The numerical and graphical solutions of these models help the mathematical biologist to explain
the dynamics of the disease to a layman when sensitive parameters of the model are varied. Mathematical modeling of
monkeypox virus is divided into two populations of human beings and rodents which are further subdivided into seven

compartment. The seven compartments are; susceptible Humans S, , Infected Humans 7, , Quarantine Infected Humans (0)3

. Recovered Humans R , » Susceptible Rodents S, Infected Rodents /, and Recovered Rodents R which resulted into

|
%_ Seven ordinary differential equation. : ) _ %
¥ MOnkCypox virus is another deadly disease that transmits through rodent to human helpgs. It oceurs mostly in the rain forests of
E West and Central Africa [1]. The virus can spread from hun}an to humap by both respiratory (alrbome) contact and contact with
- infected person's bodily fluids. Risk factors for transmission include sharing a bed, room, or usﬂmg the same utensils as an infected
patient. The symptoms of Monkeypox are fever, headut:hc, lpusclc_ EiFhCS, and cxhausnon [2]. In 2017, 172 suspected and 61
confirmed cases of human monkeypox was reported by WHO from dlttpmnl parts Nigeria [3]. .
The first to developed HPM to solve non-linear problems was He [4|. The HPM pruvxdgs‘a‘m apprgxnnalg analytical solution in a
series form, Several scientists and engineers have overtime z}lulmllcd ['lliM to solved different k_mds of physical problems that
1esulted into non-linear partial and ordinary diffcrcnlia] equations. In [3] they SU‘I\-‘L‘Q nu_l_lhcmzmcal mod;ling_ol‘ measles using
PM. In their work, they considered three systems nl_ equations and sloppcd the expansion at polynomial of degree two. The
dpproximate solution of the mathematical modeling Ufll‘kil VIrus was obtained 'h_\' [6] and ‘hC}f presented lhcAanlulion graphically.
M was used 1o solve the general SIR model of infectious dlSCllSCS. and nbt;u_ned l?)c n_umcrwulvumll graphical solutions [7]. In
[8] Ebola epidemic model e asisolved by HPM and presented the obtained solution graphically. Atindiga er o/. [9] applied HPM to
SOlve mathematical modeling of infectious disease of seven CUI“P"“"I‘“‘"T' o o .,
the Adomian Decomposition Method (ADM) was introduced by Geor &e {‘\‘ 0"?“""“5“ h*'( ‘“‘)I'. l)clcmum_slnc model of mal
ransmission was solved by Adomian decomposition mc‘tlmd‘ (ADM) and llm‘slu-"-k»' lr_t,l_réo_l-u“om numerically
1] Ibrahim ¢ a/. [12] solved the mathematical 1110(101}1};.! Im'Alhc cu.nl_ru ‘UI" .d-\hil‘ ‘Ll\ u‘.u.slng the rcw\fl.\cd
Oblained yre presented numerically. System of ordinary differential equations was solved using ADM |13 I.

aria
and graphically
ADM the solutions

\\ A A

com’sl’mldcncc Author: Somma S.A.. Email: sam.abu(@ futminna.edung, Tel: +2348068037304
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2. Materials and Methods

2.1 Formulation of Homotopy Perturbation Method

Basic Idea of Homotopy Perturbation Method (HPM)

He, [15] defined the non-linear differential equation as; L

Alw)~ f(r)= o0, re ), (1)

Subject to the bou ndary condition of:

B[ u, i
cn

=0, rel (2]

Where A is a general differential operator, B is a boundary operator, /() a known analytical function and [ s the

boundary of the domain Q3.

Equation (1) can be written as

L)+ N(u)- f{r)=0. reQ,, (3
where L is the linear part and N is a non-linear

applying the Homotopy method to (3) with +(r, p). 1 x [0.1] > rgives

Hv.p)= (- pL(v) = L(uy )]+ plL(v) e ¥ ()~ 7(r)]=0 (4)
pefol] req 6
Simplifyin'g (4) gives,

Hv.p)=L(v)-L(u,)+ pL{uy )+ p[N(v)- flr)]=0 @
Using (4) in (2.6) gives

H(v,0)=L(v)~L(u )=0 -
and

H(v.)=Llv)+ N(v)- /()= 0

()
Where # is an initial approximation of (1)

Assuming the solution of (6) can be written as power serjes mp:

n
Vi=Vo e pvo ipsa 4

9
Setting p

=11in(9) give the approximate solution of (N
"= lin? VE¥, vt Vs # (10)
The convergence rate of (10) depends on the non-linear operator _-1(\’) In most cases [l6, 17]

Formulation of Adomian Decomposition Method

dy | . |
A B
dr 0 : : Ji
dy i \
T Ne (et o ,r_)l
! (D
dy |
i -(,‘. ¥, ¥ )[
Equation (11) can be represente i
sented by using (he :

o S 2 the 7th ¢ i aes
Ly, = N (v, . Kgatea, s )y 15200 s PR IS
Transactions of the Nig £H2
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~ Where £ is the lincar operator 4 with
] dr

- toron (12) gives
jnverse opera (12) g

Ly, = v (00 T PR T L

li}\DM the solution of (13) is consider to as the sum of a series

-Zw”

10

A , 1d the mlegrand n (13). as the sum of the following series:

R -5 )

stituting (15) into (13) gives
"(0,".[.'?3 -‘ub 1o Nepeo »J':;)"'

p - »(0)+ i jn'-l,,.()‘..- Ve m, Y
‘rom (16) we define

]’)(0) l
1 = }-“ ALI (-"I.D‘- y.'.l’-" ) yt.- )d’ J

el Equations

24) can be written as

3
64!5“ 10}

ey et P EES

ian Associatio

the mverse

3 It

Where 4, (_1,'_04 By pere o ..,) are called Adomian polynomials.

on by Homotopy Perturbation Method (HPM)

t Sad

BT

(16)

27)

Somma, Akinwande, Ashezua, Nvor, Jimoh and Zhiri

(13)

(14)

(15)

(17)

(18)
(19)
(20
(21)
(22)

(23)

(24)

(25)
26)

Trans. Of NAMP
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Where,

S 5 v ) = 0 +7 )
A, =, +2), A, =g, +0, +1) A =lp, =6, =7 ) A, =y .

(28)

. — 0)=R,,
Sil0)=S, . 1,00)=1,, 0,(0)=0,, R, (0)=k,,.5,(0)=5 . 1O)=] . K=K,
Let,
> @, pa, ¢ p:(,; 4 /)‘,_, i ,-;‘u‘ T
IA = b, 4+ ph‘ tph, o+ ll‘b - ,ulh f oo ‘
] - b 1 : 29)
sty pe v pe,+ple, p‘cl b (
a : i
R. =d, + pdl + ,)"d; + PJU’; 4 I"d, " [\
S, =x, 4+ px, + p",\': + p",r’ pia e ;
I =+ 2 3 1 |
TVt P APy Py e p e |
Ro=zovp+piziapiaap'z v |
Applying HPM to (27) gives (30)
as, [ds, (a1, A
1 'f“lp"-!\.”*'*‘ . I"‘-‘{ﬁ\ =0
ar I_c'r L N, A J
df, lat, fer e | (31)
(1 p)—=4 Fi_‘l;*‘A_(i-Yu'-"Jnl:U
dr Lda tN, N, ) )
a0, [d 1 (32)
U-pl—*+p =20, +4,0, =0
di L dt I
dr [dR, 1 (33)
(1= p)—=5 pj—=-¢s5, =70, v R, =0
ot [ dr . }
ds, [as a,l,s, ] (34)
M-p)—=+pj—=-A_ - —— % u. S5 |=0
dr l_dl N . J
N /S 1 (35)
(l-p)—F=+pj—— -2 41 =0
i Ps. di N, J
R, [dR (36)
| = p)— 4 ~-—y. ! +u R =0
- dr p[ dr i

Substituting equation (29) into (30) to (36), simplifying and collecting the coefficient of powers of p gives

Y
p° ta, =0 :
e P+ A, Talo I
» la —=ay\ —a t s -A, =
F ' N e W 19 E (37)
' a a,
p’ vay # ._l(“o-"x +a,v, )4 '—'(avb| +ab, )+ da, =0 ’?
N, N, |
: ) a ' «, _ |
p a4 T(uﬁ".' tay, ta,v, )+ ;w(aubl tab +ab )+ da, =0 |
N, N, |
] a, ) @, |
BT ag ;("...'. tay, tayy vay, )+ ;j:(“a.l',- ta v, ta, 5, +a,p )+ da, =0
p b, =0
f 5 @, «, b 1.8 0
——d,) Ta 2,
't ! N R v g (38]

Piby =gy, +a,v,)- L(ab b
P 2 ¥ agy, +da, v, ¥ -"nn“’.u)"-"gh."(’

a, @

\ la b, + a,b, tah ) A, =0

' v ity ( .
) h do)') ¢+ 2,3 O, N, v a,y 4 "
Il X : WVl - (a, DYy YU, +oay

e

o) 4,6, =0

Transactions of the Nigerian Association of Mathematical Physics Volume 14, (January -March 2021), 95 -1
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|
=0 |
. ol
o —th, + Ay =
| { (39)
o, - fh, i ,Jlrl =) i
_th, + d,c, = 0]
|
—th, + A = ()J
ey~ Y0yt 0,d, =0 i (40)
.’h"vl = 7aby t s =0 f}
1, = 7aby + #d,y =0%
= aby +agd, =ol
oo t 4, ¥, —A_ =0 1 (41)
+ XV )+ ux, =0
0dly + X0, + X,y )+ uox, =0
3 ¥y, A,y + "')yq," Mox, =0
i
. | (42)
{Wl ta Ve )+ Ay, =0
¥y + x:"n)"' Ay, =0
s ETY, Ry xy, )t Ay =0
(43)

h equation of equations (37) to (43) with initial conditions gives
' : (44)

of Mathematical Physics Volume 14, (January -March., 2021), 95110
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Where,

®, a ‘ ‘
5, A R sl S e - 48 I LS 1 s, 1.7 ~
N, v, v, (43)
Boold, - 4,008, -5 0., mRE A, -5 g s
\
o
: : \
= !\~ Sl g = A0 :f’ (r.1 U R

(l,
L ’ v 1SuB e 28, =L TR e e |
| o, « )
i (5,.8,+1,.8)+—2(s,.8,-1,8,)- 4,8, | I
{4 N, : : HEg |

s =B, - 4,8,).C, = (¢B, + 7,8, - u,8,1. C, =| Zi(s B+, B )~uB, i
», J

I a

Cy=| "\f‘ (S..B,+1,8,)-4,8,|.C,=(7.8,-u8,)

|
]
i
|
|

(46)
2y o x b
D, =| = (8,,C, v2B,8, -1,.C,)s ($.,B,+28B,~1,C)-4,C,|
y * : (47)
| @, . a, |
D =8, C0 4 28,8, ~1,,C, )+ —X(5, B, 38,8, -1,C,)-4,C, |
\ ¥, N : = |
- | a
D, = (e A Co ) D, =y, C, -06C, - i,C,). D, =| =Is5,,C,+28,8, -1,,C,)-u,C, |
‘l! ~ 3
D, = ~($,,C,+2B,B, -1,,C,)-AC, | D (r.Cq = 4,Cy) |
[ «, ¥ s @, N . h |
E =\ = (S,,D, +38,C, -3C,B, -1,,D, 1+ = (5,0, +38,C, -3C,B, -1,,D0,)- 4,D, : |
: o (48)
- { @, - @ . =t = |
Ey=| (5,0, +3B,C, ~3C,B, - 1,D,)+ 8D, +3B,C, -3C,8, - 1,,D,)- 4,D, | i
«, Y
E,=(D; - A,D,). E, =(y,D, -¢D, -, D, )E, = \%(.‘J',,D‘ +3B,C, +3C B, ~1,,D)-u,D, “
' |
o i
o { -\r_;(s,‘n_ +3B,C, +3C,B, - 1,D,)- 4,D, “ E,=(y,D,-u,D,) ‘
Substituting (44) into (29) gives
‘ s sk L T |
By =8y Wl = p Cy = 18, =~ B mr e |
: ' ‘
B P D, - pE .
[,=l, v pByt 4 p'Cy—rp Dy —+p &+ |
> 3 2
: ¢ U (49)
T N e |
O, =0+ PBst+ p'C, S D, = 1:.;_1'- !
L i 4 el |
R Ry, v pB g+ p C, v p D, ¢ p £, :
) : 2 6 2
£ i g 0 oo 1
s S, +vpBa-pC, p D, pE, '
i 2 6 24
‘ I o
/ 1, pBas+p C, v p D, i
i 2 (4 A
! . > =t
K w8l o T P CoTe P Byt fi £y
¥, SR LR B Yy EN PV (50)
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. ]"'“ o.‘lmali“n Sl)luti(ln.\' ﬁ)l CERY Ls"m'”a, 4ki""n 2 s, J
Al ¢ { "dL, .4. hezuﬂ \. T ] 7
il y .‘10 y . lml)h and Zh”"'

Tnf[.‘ ere,

=50 00 RS LR 5
Hence. (49) becomes oy
g s
SN - C Lh By

. s ” . 0 it 52
QRUBRE G C) =+ D Eoe ke o

, 1 1
} : r ’
gé'¢8‘,ufl?vt)‘:¢5,;i-.,

-0, =7,.R, =y, S = Yoo, =y, and R =y, (53)
- *.r.d' -«:\%[; VN —:—_:—L‘j',_\':dl - .4,]:_r,rh (54
@y ot ' )
£y, \dr +\TL Yododt = A, jo 3t

'
fi= .-l,‘[,,r,(lr

Fo ST G

ot = Ay [ v

(3%

2¥20er dr - Al.]: o (56)

ettt = A |

rl 101
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Salving (56) for » = 0 gives

' . 3 o B (57)
\ { i s =
Y == ”n" ¥ B‘|~,—l- Yay = ; ”-n’ ; ”n‘ e BT R;s" Vi = n'u' el 2
! e R e 2!

{ ¢ i) ( g 3
Yoy = '! Byl + l“-x: _"i Ly = Byt + B, —’—‘ Yo =By
Where

a @, v 3 Ly A caa
B, = 5 Sl ;?Swl." S | By = | ) N R ‘i

LTS a, i i a, «, i
L :[;hsiﬂl'r 2 _\,—'“‘w"«c ~A I'”:n =! g Y AR v Nl | i

&

8, = ("w = ~";Qnu)- B.m = (E"‘ns Va0 - R, ). Ba: = A

f“ 3 1 a
By, =l '_l‘shl.n S, B, =! —J'\tlv(‘ tHAL
¥ e

lal 3 i
B = V_s;',’b - .{,INJ. Bm:.\i_'\'l

B, =yl . -uRr.)

rTro!

Solving (56) for » = | gives

{ = [ ) " s ] a
ARG s ek ol AT O AT S B
12 ! t+11 : [ P43 6 184} R LAt i : (‘ 133 ) he
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‘ N [z { r L
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2 6 d { 2 6 6
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h

|

~
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Tl e e
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« a i
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(60)
§ @,
huBmx = Bm[.u)"' T(ShUB:JI -8B
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e )~ -";Bm J:

@,
. ; 612 611ty ~ ’fIlJ[rL‘]+T__("'h-JH:I: +2B:H"\h —Bn*ln;)" 1,8 jIJ (61)
, N, 2% ng FaFaal
2 | 2 1
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T GRS (s .
L= A8y, P N (S“B“: 1B A - Barla)- 4,8

2

n (¥, Beay — 40850 Coy = 7B
. : (63
(36) for 7 = 2 gives )
i Ol 1 T .t i
W=D, — v, =Dy =+ Doy,
2 10 { & IR E 64
. = D 4 _ L | =
N 10 b ¥g l 1 —(;‘ !)4 e Du\ T} !
B i ; O
L e ] 7 rgi
+Dy, 40] ‘ss'iDau_ﬁ D, 4+D,“:(;-ﬁ
o
= = H
m 0! J
(65)
il
Can -13“,8‘“ -Gy vel' —“(ch~| =28y, By, -Cuks; J" 4,6, |J
Go. -38,,8,, -3B,.B,, - 1
8% 1112 4 ur e "-q) f
i
i
(80Cyz =38, B, ~3B,. 8., - Codp)+ 4,0, 8
2R ]
o 2By By, -Gl {
|
2~ 2B, B, —C il ) A0, l
21 "ZBu'Bm =Cpy ra)* N (Smcm - BmBm _Cl.'I[W] A Cm JI
"
) 1
BB B =3B NP = C ) |
i =-
Cp: =38,,B.,, -3B,,B,, -C,, Li)-4,Ch J
z”tl:Bm "Cm’yv) }
|
-2811: Bm 3 cmlh)" 74:C12|J
(66)

(67)

c!ﬂ ) Dy, = (’Cw ~AC, ) Dy = LEEN }
74Cy =~ #,C )k Dy = (= 6Cyp 41, Co = #,Caz ) Dy = 6Cun

e ZBSIIBIII = Cnlln )"' “rcul } (68)

|
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1
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Solving (56) for 1 = 3 gives

' o

Somma, Akinwande, .
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e g o IR 1) Moz
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. s ‘ I
i I ! o
Voo = - Eg v E., cE ——t Ey 1
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[« 1 |
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[ 1
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Sty Y.ty
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'J»‘ ) b e &

Sa=(X, -B,)5,=-8,,+C,,)5 (Co v D) _ (79)
Sia = BCG 1D, v EG) S, = (3D, v EL )L S 5 ~Fg. S By

fa e Bon s =B, 4€,) 1, = (( wr Dl L RO D By )

1 B, + Egy )L, = E .1 E. .

Ry =By R, =Cof Ry =(Co v D, LR, =D Eon) !

Ry=BD,, «E LR, =E I

3. Result and Discussions
3.1 Numerical Solution . ir definitions. The values of tahle
n Table 3.1 are the variables and parameters of the model equation and their ‘i‘é".’”,":;]f'ni.ﬁm-{l;ﬁ,Lfnti?\-k,f'.l i
estimated for the purpose of numerical and graphical solutions. The luAblcs .w._2 lo : ']-'d‘?udltvilh Runue‘— Kutl"; : &‘anh of
the solution in equations (52) and (77). The HPM and ADM solutions were validate a a 1o see the
agreement between the solutions. .

Table 3.1: Definition of Variables and Parameters

. e
Variables/Parameters Definition ‘;/g(l;(l)os
S Susceptible Humans
It
I Infected Humans 500
0 Quarantine Infected Humans 2008
R Recovered Humans 300
5 Susceptible Rodents 500
Ji Infected Rodents 200
R Recovered Rodents 50
Recruitment Rate of Humans 65000
Iy
A Recruitment Rate of Rodents 5000
= Contact Rate of Rodents to Humans 0.001
1
- Contact Rate of Humans to Humans 0.1
= Contact Rate of Rodents to Rodents 0.01
" Natural Death Rate of Humans 0.015
h
5 Disease Induced Death Rate of Humans 0.0001
”, Recovery Rate of Humans 0.25
. Recovery Rate of Rodents 0.2
= Progression Rate from Infected to Quarantine 0.50
= Effectiveness Public Enlightenment Campaign 0.25
" Natural Death Rate of Rodents 0.01
5 Disease Induced Death Rate of Rodents 0.001
N, Total Population of Humans 100000000
N Total Population of Rodents 10000 :j ,
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Table 3.2: “;‘lzﬂ;'r(i;:' 50'“‘iog‘hf;rps;"lscePtiblehHumans Table 3.3: Numerical Solution for Infected Humans
T ShADM T
0.0 | 10000.0000 | 10000.0000 | 10000.0000 | lth;g:) 000 'hgpy IhADM
0.1 | 16153.0850 | 16153.0850 | 16153.1214 00 ik 00.0000 | 500.0000
02| 221452435 | 221452426 | 221455026 0.1 4749230 | 474.9230 | 474.9230
03| 27980.6848 | 27980.6786 | 27981.4527 0.2 451.1161 4511162 | 451.1162
7 0.4 | 33663.5081 | 33663.4822 | 33665.0766 03 4285149 | 4285153 | 4285155
:____ 0.5 | 39197.7055 | 39197.6268 | 39200.2773 0.4 407.0581 407.0597 407.0601
i 0.6 | 44587.1643 | 44586.9697 | 44590.7573 g.s 386.6874 386.6923 | 386.6931
F 0.7 | 49835.6706 | 49835.2519 | 49840, .6 367.3478 367.3597 367.3614
29469112 | 5 L 0.7 348.9867 349.0121 | 349.0151
0.8 6. 4946.0984 | 54951.3562 0.8 3315545 | 3316036 | 3316085
09 | 59924.4760 | 59923.0180 | 59927.8655 0.9 315.0040 315.0915 | 315.0990
1.0 | 647718618 | 64769.4036 | 64772.4275 1.0 299.2903 299.4373 299.4480
Table 3.4: Numerical Solution for Quarantine Humans Table 3.5: Numerical Solution for Recovered Humans
BT QhRKM QhHPM QhADM t RhRKM RhHPM RhADM
01| 997.8831 | 997.8831| 997.8828 01| 6515348 6515348 | 651.5349
| 02] 9946159 | 9946158 | 994.6117 02| 11541676 | 1154.1685 | 1154.1692
’;ﬂ - 03 990.2896 990.2889 990.2682 0.3 | 1803.6770 | 1803.6835 | 1803.6874
~ 04| 9849899 984.9870 984.9216 0.4 | 25959540 | 25959811 | 2595.9938
B 05 978.7972 978.7886 978.6289 05| 35269986 | 3527.0811 | 3527.1135
B 2 o7iicco a7iesss e RN T
B 07| 9640308 | 9639853 963.3719 0.8 | 71143195 71151712 | 71154126
08| 9555945 | 9555066 | 954.4605 09| 85625224 | 8564.0497 | B8564.4518
09| 946.5408 946.3838 944.7087 Lo | 101310334 | 10133.6081 | 10134 2443
- 10| 9369282 936.6647 934.1122
5]_1_le 3.6: Numerical Solution for Susceptible Rodents Table 3.7: Numerical Solution for Infected Rodents
1 SrADM
T sz;lt)lf)’:o szzlgft’)l:)io 0.0000 : il L L
K. : 99'9 2489 539§ 2489 s (AR 2 0
e 999.2489 2 : 0.1 | 1958257 | 195.8316 | 1958256
02| 14979978 1497.9978 | 1497.9984 02 | 1917394 | 1917624 | 1917388
803 1996.2473 | 1996.2473 | 1996.2496 03 | 187.7394 | 187.7900 | 187 7372
04| 24939980 | 2493.9980 | 2494.0034 04 | 1838237 | 1839119 | 183 6184
05| 29912503 2991.2503 | 2991.2610 0.5 | 179.9906 | 180.1254 | 179.9803
06| 3488.0049 | 3488.0049 | 3488.0233 0.6 | 176.2383 | 176.4284 | 176.2206
07| 39842622 | 3984.2622 | 3984.2915 g; iégggg; ggg;gg izgg;;g
_ 08| 4480.0228 4480,0228 | 4480.0666 Sl [ieos00 165'3905
09| 49752872 | 4975.2871 | 4975.3496 e 2 o 161-9232
10| 5470.0559 | 5470.0559 | 5470.1417 :
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for Recog_ff_"_?,d__——mﬂts
Table 3.8: Numerical wﬂ:{fﬁ;ﬁ—’_ — ADM

: m% 50.0000 | 50.0000
g'(: —39061| 539062 | 539061
og | si7zse|  S7726l|  57.7258
0.3 61.4609 | 61.4619 61.4608
0.4 65.1131 | 65.1155 65.1130
05 68.6842 68.6887 68.6839
0.6 72.1759 72.1836 72.1753
0.7 75.5899 75.6019 75.5888
0.8 78.9279 78.9454 78.9260
0.9 82.1914 82.2158 82.1883 |
1.0 85.3820 85.4147 85.3772

3.2 Graphical Solutions _ ‘ ) ) ; 1 v
Figures 3.1 10 3.7 are the graphical solutions of the approximate solution (2.86). Figures 3.1 to 3.4 are for the human

population and figures 3.5 10 3.7 are for the rodent population.
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Figure 3.7: Graphical solution of Recovered Rodent Population

Discussions
erved from the numerical solution that in table 3.2 to 3.6 the HPM solution is closer to RKM than ADM while in
and 3.8 the ADM solution is closer to RKM than HPM.

re 3.1 the Susceptible Human population increases with time as result of increase in contact rate of rodents to
nd contact rate of humans to humans. Figure 3.2 shows that the infected human decreases with time as a result of
progression rate from infection to quarantine. The movement of infected individuals to quarantine class will reduce the
f infected population. It is observed from figure 3.3 that the quarantine human population decreases with time as
le recovered and some died from the disease. The individuals that are treated in quarantine class and recovered moved
overed class. In figure 3.4 the recovered human population increase wi}h time as the recovered individuals from
ne and the enlightened susceptible individuals moved into the class. Figure ‘%5 shows that the susceptible rodent
increases with time as a result of high contact rate of rodents to rodents. It is assumed that the rodents have no
ol measure once the virus breakout in their population. In figure 3.6 the .mfected rodent population decreases with
: hey died due to the disease and as some of them recovered naturally. Figure 3.7 shows that the recovered rodent
increases with time as the recovered infected rodents moved to recove.red class. R

fort to quarantine and treat the infected people and carrying out public enlightenment campaign is the key to
monkeypox virus from the population. It is shown from all the solutions that the HPM and ADM are in

with the Runge Kutta that was used as the basis for validation

: . 5 : o hod (ADM) were used to solved systems of
ik IPM) and Adomian Decomposition Method . '
Y_ enc‘llirll‘)f:lrle(mt' hldeth;;:igs of)malhemalical modeling of monkeypox virus. The solutions obtained are presented
yon vically. lidated with the Runge Kutta in Maple software. The numerical solutions

y and graphically. They are also va PTe in table 3 3 :
e on is closer to RKM than ADM while in table 3.7 and 3.8 the ADM solution
AL 2 10 3.0 the HEM so uton =5 { HPM performs better than ADM.

0 RKM than HPM, hence we can deduce tha
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