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This talk given by the second author is the first in a series of two. The
second part will be presented by the other author, though the abstract
is reproduced below for the convenience. We deal with various reliable
nonstandard finite difference (NSFD) schemes for the SIS epidemiological
model in different settings.

In the first part, we construct and investigate the reliability of various
NSFD schemes for diffusion and space-independent models. We consider
two new NSFD schemes for the SIS-ODE model, which faithfully repli-
cate the property of the continuous model of having the value R0 = 1 of
the basic reproduction parameter as a forward bifurcation: the disease-free
equilibrium (DFE) is globally asymptotically stable (GAS) when R0 < 1;
it is unstable when R0 > 1 and there appears a unique locally asymptoti-
cally stable (LAS) endemic equilibrium (EE) in this case. The schemes are
further used to derive NSFD schemes that are dynamically consistent with
the positivity and boundedness properties of the SIS-diffusion model.

In the second part, the contact rate is a function of the infective popula-
tion and we take into account the distributed infective period. The resulting
SIS-model is a Volterra integral equation of the second kind. The quali-
tative analysis is now based on two threshold parameters Rc

0 ≤ 1 ≤ Rm
0

and the system can undergo the backward bifurcation as follows. The DFE
is the only equilibrium and it is GAS when R0 < Rc

0; there exists only
one EE, which is LAS when R0 > Rm

0 with the DFE being unstable when
R0 > 1; for Rc

0 < R0 < 1, the DFE is LAS and co-exists with at least one
LAS endemic equilibrium. We design a NSFD scheme that preserves posi-
tivity and boundedness of the solution as well as the above-stated stability
properties of equilibria. Numerical simulations that support the theory are
provided.


