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We extend the delayed logistic cell-population model of Baker and Rost [1], building
on the general theory of delay differential equations |2, 3]. The generalized equation
incorporates distributed delays expressed via both discrete and integral terms, and
explicitly features the death rates of dividing and motile cells as parameters.

We first establish well-posedness, along with the nonnegativity and boundedness
of biologically relevant solutions. We then derive an explicit threshold parameter that
determines the stability of the zero equilibrium and the existence of a positive equi-
librium. When the zero equilibrium is stable, no positive equilibrium exists and the
cell population goes extinct. When the zero equilibrium is unstable, there exists ex-
actly one positive equilibrium, which is stable; in this system we prove uniform strong
persistence of the population.

Our results quantify how the death rates of dividing and motile cells, as well as
the delay representing the duration of the division process, shape the system’s global
dynamics.
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