
Non-Markovian models of cell cycle and immune status

Ryszard Rudnicki

We present a fairly general structured model, in which individuals are described by a
variable that changes over time according to some process (deterministic or stochastic)
until a critical moment (for example: death or reproduction) occurs at time τ . Here τ is
a random variable whose distribution depends on the initial state of the individual. Once
the critical moment has passed, the state of the model modifies according to some law
that depends on the state at the critical moment. Unfortunately, the time-evolution of
this model cannot be described directly by a differential equation. One of the main issues
is to show how to transfer this model to a new one which can be studied by semigroup
of operators and how to study its asymptotic behaviour. Such a general model has many
applications. We will present its applications to cell cycle [1] and to immune status [2].
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