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We consider a class of reaction-diffusion equations the solutions of which enjoy the positivity and boundedness properties.

Furthermore, we consider two examples of cross diffusion equations, which have positive solutions. The first example is a

model for malignant invasion. The second example is a convective predator-prey pursuit and evasion model. For the class

of reaction-diffusion equations, we design nonstandard finite difference (NSFD) schemes that are dynamically consistent

with respect to the positivity and the boundedness of solutions. This is achieved by coupling Mickens’ rules with a

suitable functional relation between the time and the space step sizes. When applied to the two cross diffusion models,

it is shown that this approach leads to NSFD schemes which are not dynamically reliable. We then obtain dynamically

consistent NSFD schemes for the cross-diffusion models by an alternative strategy which, apart from Mickens’ rules,

consists in using a special nonlocal approximation of the diffusion terms, the step sizes varying independently from one

another. We provide numerical experiments that support the reliability of the NSFD schemes for the relevant continuous

models. (Received September 15, 2012)
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