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Problem 1: Find the bifurcation points of the following differential equations with
parameter A € R. Determine the type of bifurcation and draw the bifurcation diagram
close to the bifurcation.

(i) # = \x —log(1 + x).
(ii) # = —x + Atanhz.

(ili) £ = A4+ 2z —log(l + x).

Problem 2: Consider the differential equation
T=ANogzx+zx—1

(i) Find the bifurcation point.
(ii) Determine the type of bifurcation and draw the bifurcation diagram.

(iii) Find a coordinate change (z, ) — (y, 1) under which the equation for y has the
form

J = Py(p,y) + Oy ),

where P contains all terms of the normal form for the corresponding bifurcation
up to order k.



