
MATHEMATICAL MODELING 2012
EXERCISES 17-18

17.
(a) Consider the delay logistic equation on page 5 of the lecture notes of 15-03-
2012, i.e.,

dn

dt
=
λβF (T )

γ
(S0 − n)nT − δn

where nT (t) := n(t − T ), and do a local stability analysis of the zero equilibrium
and of the positive equilibrium (whenever the latter exists).

(b) Compare the above results with a local stability analysis of the delay logistic
equation of Hutchinton and May, i.e.,

dn

dt
= rn

(
1− nT

K

)
.

18.
Consider the delay differential equation

dn

dt
= f(n, nϕ)

where f : R2
+ → R is a continuously differential function with f(n̄, n̄) = 0 for some

given n̄ > 0, and where ϕ : R+ → R+ is a probability density on the positive real
numbers and

nϕ(t) :=

∫ ∞
0

ϕ(τ)n(t− τ)dτ.

Do a local stability analysis of the equilibrium n̄ if ϕ is the probability density of
the uniform distribution on the positive interval [T1, T2], i.e.,

ϕ(τ) =

 (T2 − T1)−1 if T1 ≤ τ ≤ T2

0 elsewhere
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