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Problem 1: Consider the equation
i=a2>+b—a* v €R, (a,b) € R:

(i) Determine the equilibria of the system.

(ii) Compute the bifurcation candidates, i.e. solve

f(a7 b? x) = 07
0
a_i(a’ b,l’) :O,

and draw the solutions in the parameter plane.

(iii) Let (a(s),b(s)), s € R be a smooth curve in the parameter plane with v(s) =
(a'(s),V'(s)), |lv|| = 1. When does the curve yield a bifurcation? Determine the
bifurcation type. What happens in cases in which no bifurcation occurs? Sketch
the different possibilities in the parameter plane.



Problem 2: Consider the equation

(i)

(i)

(iii)

= flx,p), feC®IxR,R), I =[-1,1], p € R.

Let £k € IN. Give an example of f such that there is at most one equilibrium for
1 < 0 and k equilibria for g > 0.
Hint: Assume, that f is a polynomial in x.

Let £ = oo. Give an example of f such there is at most one equilibrium for p < 0
and infinitely many equilibria for p > 0.

Hint: Define
= ()
gz, p) = exp | —5——
|22 — p

Counsider now

Foop) = [1 e (1 B “) in (m L u)} oo 1),

Can there be function f such that there is most one equilibrium for 4 < 0 and a
whole interval of equilibria for g > 07
Hint: Consider an exponentially flat function as in (ii).




