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Abstract: A study of the SIS model of malaria disease with a view to observing the effects of self and cross-

diffusion on spatial dynamics is undertaken. Three different cases based on self-diffusion and cross-diffusion are 

chosen for the investigation. Two cases of cross-diffusion without self-diffusion are also considered in order to 

see the effects of diffusion on the transmission of malaria. Basic reproductive numbers and bifurcation values 

are calculated for each case. A series of numerical simulations based on self and cross-diffusion is performed. It 

is observed that with positive cross-diffusion and self-diffusion in the system, there is a significant increase in 

the proportion of both infected human and mosquito populations. The proportion of infected humans increases 

markedly with cross diffusion in the system. This also gives rise to some oscillations across the domain. 
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II. The SIS Model in the Presence of Self and Cross-Diffusion 
2.1 Formulation of the Model 
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2.2 Boundary and initial conditions 

 
 

 
 

 

Figure 1: Initial condition 

 

2.3 Basic Reproduction Number without Diffusion 
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2.4 Stability Analysis of Equilibria of SIS Model 

2.4.1 Stability Analysis of Disease-Free Equilibrium (DFE) in the Absence of Diffusion 
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