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Abstract
In this research, we developed and analyzed the mathematical model for the transmission of

malaria by proposing the model in nonlinear differential equation for human and mosquito populations.

Moreover, we further added mosquito repellent (P) into the model. The model was analyzed by using the
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standard method to find two equilibrium points. We calculated the basic reproduction number (RO) by

using the next generation method, finding numerical results for supporting the theoretical results. The

results found that if the susceptible human population used the high rate of mosquito repellent with P =

0.9, the infected human population decreased. R, = 0.53356 <1 implied that there are no outbreak. But

if the susceptible human population used the low rate of mosquito repellent with P = 0.01, the infected

human population increased and resulted in outbreak of the disease (R, = 1.67881208 >1).

Keywords: Malaria, Mosquito repellent, Mathematical model
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Figure 1. Flowchart of the transmission dynamics of Malaria
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Table 1. Parameter values used for the numerical

simulation
Parameters Values Unit

W 1/(65*365) day ™

U, 1/(65*365) day”’

u, 17 day”
B 1,000 Person/day
., 10,000 lt/day

7, 114 day ™
” 0.05 day”
" 0.01 day”

P, 0.05 day”

A 1/68 day”’

M

Wanuuald P = 0.9 HalRAL TR0
sruuguinganannanliiaelsa E, (1000, 0, 0,
10,000, 0) azLilu Local asymptotically stable Tag

I R, =0.53356 <1 u@nesaly Figure 2
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Figure 2. Time series of (a) S,, (b) /. ,(c) R,, Figure 3. Time series of (a) S, , (b) /,, .(c) R,,,

(d) S, and (e) /. The values of parameters are (d) S, and (e) /,, . The values of parameters are
shown in Table 1. P =0.9and R = 0.53356 < 1 shown in Table 1. P = 0.01 and
. R,= 1.67881208 > 1
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a ¢ 11 W Local asymptotically stable 1a ¢ '1'7;

R,= 1.67881208 > 1 ugAaAsl Figure 3
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