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ABSTRACT
we focus on modelling immune system - cancer cells interactions with time delays included into
the model. The first model we consider, is the Feyissa and Banerjee model of humoral immune
response [2], for which we show that the non-negativity property is not preserved. This is the
reason we propose a modification which consists of five ordinary differential equations with time
delay. Under the assumption that the tumour is non-immunogenic can be simplified into the system
of three equations without delays, that after rescaling reads

ẋ(t) = k
(
α− η x(t)− x(t) y(t)

)
,

ẏ(t) = γ y(t)
(
1− y(t)− z(t)

)
− x(t) y(t) ,

ż(t) = x(t) y(t)− z(t) ,
where x, y, z are rescaled concentrations of antibodies, cancerous cells, and damaged cancer-
ous cells respectively. For the simplified model we have made mathematical analysis, including
asymptotic stability, as well as numerical analysis, showing wide spectrum of possible model dy-
namics, including globally stable steady state, bistability and oscillatory behaviour. The dynamics
of the simplified model is numerically compared with the dynamics of the full model with time
delays for the parameter values from the literature. It occurs that if tumour immunogenicity is low
time delays have no significant influence on the full system and both systems behave similarly.
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