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In vector notation with variables u = (S, I)T, reaction term F = (f, g)T and diffusion-reaction equation
ut = F + ∂xD∂xu, this contributes to the diffusion matrix as(

1 + I S
0 0

)(
Sx

Ix

)
,

giving the diffusion matrix

D =

(
1 + I S

0 I

)
,

which has an upper tridiagonal structure.

4 CONCLUSION AND DISCUSSION

The ODE model (1), (8) can be described as a Lotka-Volterra system with a ratio-dependent functional re-
sponse and a logistic growth rate. Such models also have an interpretation in economic models (Balázsi and
Kiss (2013), Farkas (1995), Farkas and Kotsis (1992)), where S is interpreted as the number of free jobs, I is
the total labor force (those employed and those unemployed), r is the natural per capita growth rate for free
jobs, and K the maximum number of jobs.

Several aspects will be developed in more detail in the full version of this paper. To start with, variants
of cross-diffusion settings that are other than (12) are considered and the corresponding stability analysis is
discussed. Then, a stability analysis for the the diffusion model (13) with several patches is performed, with
special attention to the situation with three patches. Finally, the transition to the continuous spatial distribution
of patches as formalized in model (14) is developed in more detail.
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