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As r increases the period of the cycle doubles
successively

Draw the orbitdiagram of the Logistic map

1

of

similar to a bifurcation diagram
but only includes stable structures

orbits p fbits
period 2 orbits

we

At r 1 how does logistic map behave

Look for solutions to
xn all xn r Xn xn l

1 x

x x x x 0 only solution
r 2

At 5 2 Solve 7 11 x

Wed, Apr 16	 Lecture 22 
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2 2 2

2 2 0

x y
x happens to be stable

Two solutions ignore x 0 unstable

At r 3.5 Xn Xn 1 Xn xnt.hn

XLEE.lysatixedpt
unstable doesn't make

it into the orbit
diagram

Fixed points of the 2ⁿᵈ iterate map correspond

to period 2 orbits Example

ie find Xn such that Xntz Xn forsomemap f

f Xn Xn
a period K orbit is solution of

FMXn k Xn f x X

Typically graphical methods are used
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Period doubling route to chaos

At large r between v3.7 and 4 the logistic
map shows signs of chaos

period
8

peg

I
Perils

peristt

Pile start out with anyvalue of x
Iterate the map say 1200 times X X x

Drop the first say 1000 values

Plot all of the most recent 200 values
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what
happens

here

period o

orbit

A period k orbit comes back after k steps
A period no orbit comes back after a steps

never repeats
at some

liniey.finftEtexactly
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This is a Broccoli


