
ENGR91 · Nonlinear Dynamics & Chaos Swarthmore College · Spring 2025

Instructor: Emad Masroor

































































































































































































































Maps can have fixed points and periodic orb

e.g consider the map Xn 1 Xn

if Xo 1 X 0 X 1 Xz 0

step

41
We have found a period 2 orbit of themap A

Note a fixed point can be called a period 1 orbit

Xn 1 Xn
step

Xn X of
tiledpeptide 1 orbit

nth
exists at solution to egn
Xn f Xn or x 1 x

Xn 1

For a given f how do we find period n orbit

f f x for n 2

Mon, Apr 14	 Lecture 21 
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Stabilityonmaps if f for some map
Xn f Xn

Let's see what happens to
X 7 for small n

under the action of this map
When 7 0 solution remains at x

Xn theme at't
ftp.gtin

What happens to
4 under map

FFTi.FI
wasimman

f x is just
a number

andget a linearized map

Matt X Nn N No
12 Xn X'no
1s Xna in no
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if 1 1 1 n o asn x

if 1 1 1 y earn x

Evaluate stability of fixed points in the
mathematical model of the Lorenz map

2 1 1 22m 11

where is the fixed pt
is it stable

1 12 1

11

V14 1 x

2x 1 1

x 4 2 0

4 2151 2152 12 27

f x f x 1 12 1 ignore the 1.1
f x 2 1 2

E
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Now evaluate at x

fix It In
f IX 2.41 unstable

ThelogisticMap Xn rXn 1 Xn
parameter

recall N rn 1 1 oarsu
I

increases

carryingcapacity K
growth rate r Xnt

N
This system hasthe following
behaviour o
n We now observe the

logisticmap's behaviour

for different values of r

time

An
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r 2.5

r 3.1

r 3.5

r 3.55

r 3565


