MalPath DFE analysis

The simplified model for analysis is the following:

¥ = AN—p,x— OBmx— aju,
y = Pmx—pyy — ajy,
m' = qry,y — pmm — fmz, (1)
fro= aylt —1)e™ — psf,
J" = bf — ;g
Its general Jacobi matrix is
—(ptz + B+ ) 0 — 0z 0 —ax
pm —(py + j) B 0 —ay
J = —pm ry (B 00
0 ae ki 0 —py  —akye ki
0 0 0 b —p
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Then the disease-free equilibrium (DFE), namely (A/p.,0,0,0,0), is locally asymptoti-
cally stable (LAS) if Ry < 1.

Proof: At the DFE,

0 —py o= 0 0
J=10 oy —(un+52) 0 0

0 a 0 —pg 0

0 0 0 b —u,

Clearly, three eigenvalues are negative (A3 = —pz, Ay = —p; and A\; = —ps). The final
two eigenvalues are the eigenvalues of the submatrix,
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Since all parameters are strictly positive, the trace of this matrix obviously is negative.
The remaining criterion for the system to be LAS is for det J; > 0,
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This completes the proof.



