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Age-dependent structured population models
and their numerical solution

Luis M. Abia1 , J.C. López-Marcos2 and Oscar Angulo3.

We review some of the most significant numerical methods considered
along the last two decades for the numerical integration of continuous
time formulations of age structured population models, discussing their
main features: what kind of problems they solve, their complexity and
order of convergence, and if there is or not a convergence analysis for
them. The most general model problem we consider takes the form

ut(a, t) + ua(a, t) = −µ(a, Iµ(t), t)u(a, t), 0 < a < A, t > 0, (1)

u(0, t) =

∫ A

0

α(a, Iα(t), t)u(a, t) da, t > 0, (2)

u(a, 0) = φ(a), 0 ≤ a ≤ A. (3)

where the independent variables a and t denote, respectively, age and
time, and the function u(a, t) is tbe population density function at time t

with respect to age of the individuals. The dynamic of the population is
determined by the mortality rate function µ and the fertility rate function
α, both nonnegative functions depending on age, time, and respectively
the weighted averaged quantities

Iµ(t) =

∫ A

0

γµ(a)u(a, t) da, Iα(t) =

∫ A

0

γα(a)u(a, t) da, t > 0. (4)
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When γµ(a) = γα(a) = 1, a ∈ [0, A], we get the nonautonomous Gurtin-
MacCamy model with finite age. The monographs of Iannelli [1] and
Cushing [2] provide a detailed analysis of the autonomous case with the
vital functions depending on an arbitrary number of functionals like (4).
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