
Motivation : Dynamical Systems
There are two broad land interwoven) kinds

of dynamical systems : discrete and continuous
.

Discrete dynamics : state space S
,

x. es
Function f : S → s

study the behaviour of the sequence
sent , = fc xD

Continuous dynamics : state space S f- Rd or a manifold) , sa es
Function l "vector field " I f : S→ S lormaybe Tls))

study the behaviour of the curve

depot ) = flat)) , 263 -

- Xo
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In both settings , the dynamics is deterministic : if you know
f- and no with perfect precision, you know the full dynamics Lin principled .

But what if there's noise 1 measurement error ?



A Model for Noisy (Discrete) Dynamics
State space S .

We want to iterate semi , = fncxn)
as before , but this time with the function changing
randomly as well . fn :S→ S random function .

That's too vague 1 broad to do any consistent analysis .

Here's a more precise model :

Probability space left, P) , measurable space l R
,
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. sequence 3in : crit

,
D) → IR,G)

stake (measurable) space IS
,B)

measurable Function : f : S x R → S
Dynamical System :

Xnt , = fcxn
, { no , ) wit n X

. :# → Is
,

-

B ) measurable

That is : our random function has the form f. = fc .
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i. Inti is independent from Fn lgnenpiig)
Thus

,
if GE BLS,B) ,
# [ glxnxi) l Inf = EfglfcxndntdllJ-nl-IECgoflx.fni.tl/oe=xwSetQnlx,-:=Lawlfag3n))

. Ln its Markov = fgly ) Qnti Hidy) beats
generator . = ( Lnt , g) Ldn)



Thus IECGLXNXDIINI BAND)
0

= # lglxntilxgxi, . . .in/=lLntig7lXD
Take Em of both sides .
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Iterating the above argument yields the nominally stranger

⑤ lglxn) l Irl = El gun) l Xk ) as
.
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