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First a note about the colour coding:

Mutual invasability: also consider "role reversal" of x and y
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The classification of evolutionarily singular points,
an algebraic approach
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sy(v) = @ + byu+bgv + €1,U2+2¢, qUv+Coov2
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a=0
b1+b0=0
C11%2C19*Cp=0







Why we may only use directional derivatives:
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expansion formula (*

su,u,) = su_u,V)

Sul,uz(Ul) =0= Sul,uz(Uz

Soo0(V) = so(V)
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Some further useful consistency conditions:
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Bifurcations of evolutionarily singular points
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Application: Unfolding the Hawk-Dove game

The Hawk-Dove game

Pay-off table: H

D
H | 3(vC) | V
D 0 LV

Population dynamics:

First round: Let P be the probability to encounter a, temporary,
Hawk. An individual with inborn probability p of playing Hawk
accrues a contribution pP3(V-C) + p(1-P)V + 0 + (1-p)(1-P) 3V
to its effective fertility. To this is added a basic fertility ;B
giving it an overall effective fertility ;[B + V(1-P) + (V-CP)p].
Second round: Density dependence allows only a fraction
1/[5f(py,-.;Ng,...;V,C;...)] to survive to the next generation.
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/1 BHV(Lp) * (V-Cp)g
(@ = (== Nve. )y M

IN[B + V(1-p) + (V-Cp)a] - {Inff(p;N@);V.C;..)Dy

sp(p) = In[B + V(1-p) + (V-Cp)p] - {Inff(u:N(®);V.C:..)]); =

IN[B + V- Cp? - {In[f(;N(t);V.,C;...)]); = O.
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sp(q) = In






















Normal form
of the dimorphic s-function
at a monomorphic singular point
for vector traits

Let X* be a singular point and let
X1 = X"+ eU1, X2 =X+eU2, Y=X"+¢eV,
and let
— 1 1
U= E(U1+ U2), D= E(Ul- U2),

then

Sx,Xo(Y) = €2¢ U'Cy,U - D'CoD +

" u’ - + - _
2[UTC10V LV (COOTC11 C10-Co1)D DTC10(V—U)] N
D' (Co0+C11)D
V'CooV + h.o.t
with .
Co1 =Ci0 and C,1 and Cyg symmetric
and

C11+ Cost+ Ci0+ Coo = O.






Splitting in three has only been observed in the
rotationally symmetric case (where the symmetry holds
in the coordinate system where the covariance matrix
becomes the identity matrix)




