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ABSTRACT

We consider the usual linear model for the evolution of an age structured population.

ut + ua + µu = 0, u(t, 0) = v(t) (1)

where u(t, a) is the density of population with age a at time t, µ is the mortality rate.
Usually the birth rate v(t) is given through a birth law with a fertility rate β(a)

v(t) =
∫ a†

0

β(a)u(a)da. (2)

From the point of view of automatic control theory, this can be viewed as feedback
mechanism. The purpose of the presentation is then to reformulate this ”closed loop”
as an open loop optimal control problem. In other words we consider the birth rate
v(t) as a control and we look for an objective function J(v) such that corresponding
optimal control in closed loop form gives exactly the law (2). We seek J(v) of the
form

J(v) =
1
2

∫ T

0

(∫ a†

0

c(a)u(t, a) da

)2

dt +
1
2

∫ T

0

v(t)2 dt, (3)

where the unknown is c ∈ D′([0, a†]). For the homogeneous case the answer turns out
to be

c(a) = β(a)− δ. (4)

The non homogeneous case with a right hand side f in (1) is also considered. Here a
non homogeneous term has to be included to J(v). We apply the method to control
problems where a control v1 is sought to minimize J1(u, v1). This can be viewed as
a control problem with respect to v and v1 of minimization of first J and secondarily
J1.
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