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Modelling of cell cycle is one of the fundamental subject of mathematical
biology because it could help to solve such problems as synchronization of cell
division in cancer therapy and allows to understand dynamics of growth of
cellular populations (e.g. tissues). There are many different models of cell
cycles. In this talk we consider an age-size structured cell population model
based on the cell cycle length [1]. The model is described by a first order
partial differential equation with initial-boundary conditions. Using the theory
of semigroups of positive operators we establish new criteria for an asynchronous
exponential growth of solutions to such equations. We discuss the question of
exponential size growth of cells. We study in detail a constant size growth model
and a model with target size division. We also present versions of the model
when the population is heterogeneous. The discussion on model generalizations
will be a good excuse to present some new challenges in the study of asymptotic
behaviour of semigroups of operators.
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