Math 244: Bifurcation Diagrams
February 16, 2021

Autonomous Equations with Parameter
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Definition. An automonous equation with parameter is a differential equa-

tion of the form
dy d )
) 1,1
where f, is a function of one variable (y) that has some dependence on «.
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are all examples of autonomous equations with parameter.
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Analyzing these equations

As these are autonomous equations, we can analyze them using phase lines.
The idea is to do so for given values of a.

Example. Let f,(y) = y(y — «). Draw a phase line for

dy
E - fa(y)

fora = -2, a =0, and a = 3.
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A better approach

A better way to try to analyze these types of equations is with a bifurcation

diagram.
Draw o gm in 2 ~dimenyions
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Process for Drawing Bifurcation Diagrams

1) Find eyw'li brim Solutions
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Example. Sketch a bifurcation diagram for the equation







