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Hopf Bifurcations Limits
A stable node
becomes unstable Re

Bifurcations seen so far involve
1 0 at the critical point

Hopf Bifurcation

Bifurcations occur when
IM 1 0

i Mr r fixed points in r occur at
0 w br r o r If

only if m is positive

Two cases µ SO µ 0
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As m eigenvalues cross the imaginary axis

Types of Hopf Bifurcation

supercritical
subcritical in class exercise
Saddle node
period

homoclinic


