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In the domain Ω = {(x, t) : 0 < x < l, 0 < t} onsider a mathematial model

that desribes the dynamis of the population size of a speies

∂α
0xu(x, t) + λ∂

β
0tu(x, t) + c(x)u(x, t) = f(x, t), (1)

with α = 1 and β = 1 it is a generalization for the MKendrik von Foerster equation

[1℄. Here u = u(x, t) is interpreted as the population density of the age x ∈ (0, l)
at time t > 0, ∂α

0xu(x, t) � hange in the number of individuals of age x at �xed t,

∂
β
0tu(x, t) � hange in the number of individuals at di�erent times for a �xed x,

∂α
0x, ∂

β
0t is the regularized (Caputo) derivative [2℄, 0 < α < β < 1, f(x, t), c(x) are

the given funtions, while the funtion c(x) is the funtion of mortality, and f(x, t)
desribes various demographi proesses, λ = const � oe�ient hange status. For

equation (1) the solution of the Cauhy problem was found in [1℄.

By a regular solution of equation (1) in the domain Ω we mean the funtion

u = u(x, t) from the lass u(x, t) ∈ C(Ω); ux(x, t), ∂
α
0xu(x, t), ∂

β
0tu(x, t) ∈ C(Ω)

satisfying equation (1) in the domain Ω.
Problem. Find a regular solution u(x, t) to equation (1) in the domain Ω

satisfying onditions

u(0, t) +

l∫

0

M(ξ)u(ξ, t) dξ = ϕ(t), 0 < t, (2)

u(x, 0) = τ(x), 0 6 x 6 l. (3)

Condition (2) is alled the fertility equation [1℄, where u(0, t) is the is the density
of newborn individuals in the population, l is the age limit, M(ξ) is the fertility

funtion, and ϕ(t) is some ontrol funtion for possible human intervention on

population dynamis.

The initial ondition (3) is neessary to study the dynamis of the age struture

of the population.

In artile the existene of a unique regular solution to the problem (1)�(3) is

proved.
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