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1 Describe the dynamics of the logistic map for 0 < r < 1.

logistic map: xn+,= ro l l -×n) %r×{§, claim: fo r
a n y n o , x ,→ O a s n → o . Proof ×n¥=r(I-xn)
E l . xoixi.az,... decreas-ing
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41¥E r s t . X o1 1
× , E r c
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Hence:
"x:[is.fi#oto.itx*e:::Ieei'Iix:?x*=rx*ll-
x*)
2) . . .

stable t i x pts solved by
x *=o .

start a t x .= E >O , x ,→ 0 .



2 Describe linear stability analysis for a general 1d map.

Suppose xn+,=f#Tx* i s fixedpoint: x*¥x*).
What i f X o = * * t 80gperturbativelyMa ".

I f define 8n=x , - x * , does 8h growlarge↳
mall?

× , = f (xo)=x*tS,= f-( x*
+ So)= flx*)tf'lx*).Sot . . .

I f
↳ 8,= f'lx*).So
keep going: 8nsf-

' (xx)8ns,= . . - = X "So, whereX=f¥)

§:X".
stablef i x pt
when1×1<1

I t 1×1=1:
marginal f i xpt.

[8h40] (more work)8%→ , i f . 1×171.
Unstable



3 Describe the dynamics of the logistic map for 1 < r < 3.

Back t o logistic'. Xue,= r a n( I -xD.

step1): Find fixedpoints. x*=rx*4-x*)
solvedby: x *=0. AN " " µ×*¥5,¥,so×*.

> 0 .

Step21 : Analyze stability:
For x *=0 ; flxt.mu#1;X=f'(O)= ru-ol

- r . O e r ,

stable i f r 4 , unstable r >1 .

For x * =1 -" r : X = r a t - rd-b)= 2 - r ,

stable i f 12-rt< I , o r I c r c3 , unstable i f r >3 .

"I l-jggq.in#2yc6
f o rr >3 .

• 2 unstable,0 stablefixedpts
→ persistent dynamics,

0¥¥¥s%
unstablefixed pt



4 Describe the emergence of a 2-cycle for r > 3.
What's stable fo r r =3-01 i s p % 1 cycle (2-cycle).

R repeating×n+z=X, pattern
×ntiF×n (not chaotic)

Define fez,(x)= f (HH) . So xn+z=fez,(xn)

fez,lxl=r[rx4-x)](I-rxll-x)) Quartick

Goal: fez, has (2) stablefixedpts
(jumpbtwni n cycle!)

Look fo r + * = fu,lx*). 2 Solas: Xi"=f(flx*o'd))

=flx¥'d)✓
( x*dd=0, l - t-o.:*.it#iisO=r2x*-

rlltr1x*tlltrY



5 When is this 2-cycle stable?

Usingquadratic e g : XIII= # I ¥120
Check fo r stability o f period-2 cycle o f f ;

= stabilityo f fixedp t o f fez,.

(fµ)'(×* ) = . . . = 4 + 2r-r2. gboundffr
aybility...

For what r
stable? I 2 1 4+ 2r-r-l

-1=4+2r - r '
£ ¥=4t2r-r"

re-217¥45
r e -21531¥

r = i ± ,

I

= I I 2

= 3 o r - I

2 p s sons: 3
are'iI¥

when 2 - cycle i s stable.


