
Supplementary Information S1 - Equilibria for the host-vector-1

pathogen system in the main text in the absence of control2

In the absence of control programs, there are several equilibria for system (1) in the main text.3

After some algebra, it can be shown that the equilibrium density S? of susceptibles is given by4
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The equilibrium number of recovered hosts7
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, where S? is8

given by the corresponding equilibrium density of susceptible hosts.9

For each S?, the remaining equilibrium densities are given by I? = SM−dS?

a+d+g , V ? = (r−µ)φI?
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Two other important equilibria are the vector-free equilibrium, where the equilibrium den-12

sity of susceptible hosts S? = SM/d, and the pathogen-free equilibrium with the vector present,13

where the equilibrium susceptible host density is the same as the vector-free equilibrium and14

the equilibrium vector density U? = r−µ
k .15

There are four unique eigenvalues of the Jacobian matrix for system (1) in the main text16

evaluated at the pathogen-free equilibrium: e1 = −d, e2 = −µ− (r − 2µ)m(t),17
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viable at the pathogen-free equilibrium (i.e., rm(t) > µ), e4 is the dominant eigenvalue, and20

when 0 ≤ ε ≤ 1, after some algebra it can be shown that e4 < 0 whenever condition (3) in the21

main text is satisfied.22

1


