
ADAPTIVE DYNAMICS
EXERCISE 1 – 4

Introduction:

Each of the following exercises gives the population dynamics of a k-morphic res-
ident population with strategies x1, . . . , xk ∈ X and corresponding population
densities n1, . . . , nk ∈ R+. For each of these exercises you are asked to do the
following:

(a) Give an ecological interpretation of the model.

(b) Rewrite the dynamics in the form{
ṅi = r(xi, E)ni ∀i ∈ {1, . . . , k}
E = Hk(x1, . . . , xk, n1, . . . , nk)

or {
ṅi = r(xi, E)ni ∀i ∈ {1, . . . , k}
Ė = Hk(x1, . . . , xk, n1, . . . , nk, E)

(c) Give the invasion fitness sE(y) and determine the essential dimension of the
environment. What is the maximum number of different resident strategies that
can generically coexist in a log-bounded manner.

(d) Give an expression of the invasion fitness (or fitness proxy) explicitly in terms
of the resident strategies if the resident environment is saturated (i.e., give sx(y),
or s̃x(y) for its proxy, where x is a vector of coexisting resident strategies).

(e) Is there an optimisation principle, i.e., is there a function of the environment
that is minimised or maximised by the strategy dynamics? What is it?

Exercise 1: {
Ṡ = λ(N)S − µS − S

∑
j β(xj)Ij

İi = Sβ(xi)Ii − µIi − α(xi)Ii

for i ∈ {1, . . . , k} and with N = S +
∑

j Ij.

Exercise 2: {
Ṡ = λN − µ(N)S − S

∑
j β(xj)Ij

İi = Sβ(xi)Ii − µ(N)Ii − α(xi)Ii

for i ∈ {1, . . . , k} and with N = S +
∑

j Ij.
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Exercise 3: 
Ṅi = α(xi)Ni

(
1−

∑
j Nj

K

)
− β(xi)Ni

1+
∑

j T (xj)β(xj)Nj
P

Ṗ = P
(∑

i
β(xi)Ni

1+
∑

j T (xj)β(xj)Nj

)
− δP

for i ∈ {1, . . . , k}. Does it matter for the strategy dynamics what the dynamics of
P precisely looks like? Why not, or why and how?

Exercise 4:

ṅi = α(xi)ni − δ(xi)ni − γ
∑
j

(
xi

xi + xj
ninj

)
for i ∈ {1, . . . , k}.


