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Linear maps on forus - Arnold 's cat map

- dynamic.cl System discrete in time → map

• linear map : lineare dynamics not just near fixedpoiif ,
but everywhere

Can that be iuferesfing ? - chaofic
- general concepts

• invariant manifdds
• houroclinicpuiuts
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2.4.1
.
Fixedpoinfs and nearby dynamics

T-ixedp.in/-s:Mxf=x-f ⇒ (M - 1) If = O

Dynamics near fixed point ( at origin ) :
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• discrete intime : related tot ?
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Cat map :

• fixedpoiuts : M - 1- = ( ! ! ) ⇒ x-p =/ ! )



• eigeuvalues : det (M - ✗1) = det
2-& 1

^ 1-g) =:O ⇒ 8%-1-(3+-6.1)

⇒ y, > 1 ( % > o ) expaudiug

b. =L < 1 ( %:-1<0 ) contracting

⇒ hyperbolicfixed point ( no Rey -- O ⇒ no 181=1)
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2.4.2
.
Invariant mauifolds

Which set of points approaches hyperbobic fixed poiuts ?

Stable invariant mauifold Ws : = { I I him T
"

i = if }
n→ is

which set of points approaches hyperbobic fixed points
in negative time ?

Uastabk invariant manifuld W
"

: = { I I him T
-"

i = Ff }
n→ es

Defs . : .
invariant : a set W is invariant under a mapT if TW = W

• manifold of dimension N : topologieal space locally homomorph to (R
"



Cat map :

92 n • W
"

is sfraight eine doug §
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• WS is sfraight eine doug &

(general stable/unsfable mauifolds

are not sfraighfliues , just do.se/-ofixed point)

Slope of W
"

,

WS is irrational ⇒ W
"

,
WS are dease ontorus (Jacobi that
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• Check Poiucane vecuvvence theorem : %
µ

all poiuts on Ws Converge to fixed point N y

- they never retour to their neighborhood > q
- this set is denn <Ä
but of measure Eero ⑧



2.4.3
.
Homo clinic points

Def . : Interaction of stable and austobte mani fold

of the samehyperbolicfixed point → homo clinic point

(of different hypabolicfixedpoints → heteroclinic point )

9¥ remavk :
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existence of one homoclinic point
<
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, homochinicfaugle

* chaofie dynamics



Cat map
:

• chaofic dynamics (sensitive dependance on initial condition)
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• ] cs- many homo clinic points . They are dessen for cat map .

proof : . ] one , as § , g-, are not parallel

• iteration gives new h . p .

• no peniodicify , since convergence
to find point

⇒ es - many

• W
"

and WS of cat map are dense and
internet ( 90)

⇒ h
. p . are deuse



2.4.4 Periodicpoiufs

Def . : % is a paiodie point with period p if

TP §, = %

vemark : A periodie point is a fixed point

of the p -fold map .

→ exercise 2.3


