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We study well–posedness and regularity results for solutions to a class of differential equations
of the form

ut(t, a, x) + ua(t, a, x) = −µ(t, a, x)u(t, a, x) + ∆u(t, a, x), t > 0, a > 0, x ∈ Ω,

supplemented by the boundary conditions

u(t, 0, x)=
∫ +∞

0
β(t, α, x)u(t, α, x) dα, t > 0, x ∈ Ω; u(t, a, x) = 0, t > 0, a > 0, x ∈ ∂Ω,

and initial condition

u(0, a, x) = u0(a, x), a > 0, x ∈ Ω.

Problem of this kind occur in the study of the dynamics of a population subject to birth,
death and diffusion, in a given domain Ω ⊂ IRn, where the function u(t, a, x) represents the
density of members of age a at time t and position x. The terms d(t, a, x) and b(t, x) defined by

d(t, a, x) := µ(t, a, x)u(t, a, x), b(t, x) :=
∫ +∞

0
β(t, α, x)u(t, α, x) dα

represent the death process and the birth process, and the functions µ and β denote the mortality
rate and the fertility rate, respectively.


