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We introduce models of malaria, a disease that involves a complex life cycle of parasites, 
requiring both human and mosquito hosts. The novelty of the model is that we introduce 
periodic coefficients into the system of ODEs, which account for the seasonal variations 
(wet and dry seasons) in the mosquito birth, death and infection rates; and the human 
death and infection rates. We then compute a basic reproduction number R0 which de-
pends on the periodic coefficients and prove that if R0 < 1, then the disease becomes ex-
tinct, whereas if R0 > 1, then the disease is endemic and may even be periodic. In addi-
tion, we make connections with experimental studies on malaria in Badiangara (a village in 
Mali), where sulfadoxine- pyrimethane (SP) has been used as a temporary vaccine. We 
successfully fit their experimental data and define drug administration protocols that 
would optimize the effectiveness of SP as a malaria vaccine. 
 


