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S:00opooooooooo
000 g, nO0000
3g—3+n>0000

guodgd
MCG(S) := Homeo " (S),/homotopy

o 1-57 Heagsard, splting
¢
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GODOODp:G—[01]0000 (ie. Y pu(g)=1)
geaG
m 000 “0000"00000000000O00000O00O000

G =(A),|A < 0o 0000 ua(a) =1/|A| ifa € A
—~ 000000000000000000

| e e S

lk‘ d b

Figure: F, = (a,b,a~ 1, b7 1)
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0000 Om

X 0D6UoO00O00DO00O0OO0

O 0000000000000 00ODOOOOOOooO

GOO00O000u— G 000000 P.

P([x1, X, -, xal) = p0a) (' x2) -+ 1%, %)

Definition (Bernoulli shift)

Ow=(w,) €GP°0000 (wph=w, OOODO

(ka),, = w;lwnH, Vn € Zwo.

Bernoulli shift O ergodIC!
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Nielsen-Thurston [ [J

000 ¢eMCG(S)DODDOOOOOOOOOO

S P_E
' JQ C S simple closed curves
dn#0st ¢"=id J (s.c.cs) sit. 9(Q2) =Q

e 00000000 D
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o:S—>SUO00000000000O0
= I(Fu, ), (Fsypis) EMF(S) D ODODODOOODOOO
J\ € R. O dilatation s.t.

m O(Fs, pis) = (Fs f1s/A)
m O(Fus pu) = (Fus Mu)

%1 L )
Fu
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Random mapping classes

Coarse theory v.s. Random theory

weg ) AL -
ﬁﬁq 9 ﬁ-‘ —— %‘ﬁ’g% 9 f"%%ﬁ;
- Coarse theory — Random theory ~

gboooooogon

gobobooooboooodo

A=xB:< dC > 0s.t. dK >0,c <1s.t
A/IC—C<B<CA+C P(w = (wn) | wn is good) > 1 — Kc"
N AN J

AR 2 e (kb opisdg
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Random mapping classes

Gromov hyperbolicity

(X, dx) : geodesic, T3 o
0-hyperbolic space q p

L4y 1

Theorem (folklore)

3K >0((00000)st
VX1,X2,X3,X4€X,
JT 000000000000 st

dT(Xi7Xj) S dX(XhXj) + K

for1<i,j<4. 00004y 0 7TO0D0OOO.
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Random mapping classes

Curve Graph C(S)

Vertex (homotopy class of )
ess. s.C.C.

Edge DO 0ODOOODOO
obooboon

Theorem (Masur-Minsky 1999)
Curve graph C(S) O Gromov hyperbolic.

m C(S) O locally infinite.
m MCG(S) ~ C(S)O NOT properly discontinuous.
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Random mapping classes

Acylindricity

Theorem (Bowditch 2008)

‘v’Cl > 0, E|C2, C3 such that
for a, b € C(S) with dc(a, b) > G,

[{h € G | de(a, ha) < C; and de(b, hb) < Ci}| < Gy

Properly disconti. Acylindricity
Q. Q. .
Coxo Cox le—=__ 5/, \
N \ ' \
- \ ~.f
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Random mapping classes

Gromov hyperbolicity

(X, dx) : d-hyperbolic space x3 Z2

L4y 1

Theorem (Bowditch?)

3K >0((00000)st
VX1,X2,X3,X4€X,
JT 000000000000 st

dr(xi, x;) < dx(x,y) + Ki

for1<i,j<4. 00004y 0 7TOO0D0OOO.
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e 0000000 0O0O0O0O0OO0O0O0O0O0O
[Kowalski, Maher, Rivin]O

m Heegaard 00000000000 ODOOOOOO
[Maher, Lubotzky-Maher-Wu]O

e 000000000 0O000O000000000
00000 [Rivin/O

e 000000000 0O0O0OO00O0O00O000O000
0ooooo0O M]
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Random dynamics

Drifts (Translation distance)

(X,dx):G-0000 (G~ X)
p:G—1[0,1]: 0000

Definition (J 000000 0OO)

Vx € X, Z,u )dx(x, gx) <
geG

.
| A\

Corollary (Kingman O OO OO O0OO0O0O0000O00O)

p0oobbobogooobood =

P-ae w=(w,) €G>0000000 lim
n—00 n

gboobooooboboooobon

dx (x, wnx) .

18/29



Random dynamics

Teichmuller I [

s000000

X000000 SO0000 '
ooooooooO

XODOOoOOf:S — X0O0 J

(X,f) g 1 : Ji

19/29



Random dynamics

Teichmuller I [

s000000
X000000 SO0000

ooooooooO
XODOOoOOf:S — X0O0 J
(X,f) g 1 : Ji

Teichmiller 0 O O Teichmuller O O

Teichmuller O O O

T(S)'="{00000000OO }/homotopy
Teichmuller O O

00000oooooo “0o0bobbo0"0000aa

0000 MCG(S)O Teichmilller 000000000000
goboboouoooon
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Random dynamics

Sublinear tracking

MCG(S)ODOOOOO pO Teichmiller 000000000
Oooooooooo
L: 0000 w.r.t Teichmuller O OO )

Theorem (Tiozzo 2015)

P-a.e. w= (w,) € MCG(S)%>°0 3l : Teichmiiller 00 O s.t.

im dr(w,X,T(nL))

n—00 n

=0

N

ogd
[Teichm[jller O00 Gromov OO QOQOQOOoQOO j
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Random dynamics

Theorem (Bers)

o:0000O0O
I : Teichmiiller O O 0O s.t.

m (M) =T0
m translation OO0 logAO TO0 0000000

K—DDDDDDDDﬁ

=
>

godod
2 YaYa Zldjﬂ/\

i



Random dynamics

Work of Karlsson

S:000 (g >2)

Theorem (Thurston)

¢ :dilatation \O OO OOOO0O
Vo : OOOOOOOOOVp:0OO

nILm log(/,(¢"v))/n = log A

Oo0o0o00od0ooo0o0/4,0pp0000 0000

Theorem (Karlsson 2014)
P-a.e. w = (w,) € MCG(S)%>°

| A\

lim log /,(w,*a)/n=L

n—o0
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Random dynamics

doooooood

SOoOooooooogoo
m A={A}ic,B={Bj}jc,: SODODOO
m AV B :={ANBj}icijey
m N(A) :=min(n| A, U---UA;, =5)

N(A) < N(AV B) < N(A) - N(B)

o’
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Random dynamics

doooooood

Definition (Adler-Konheim-McAndrew)

¢ €MCG(S): 00O0Of:S—S:¢0000
A:000

h(f,A) := lim 1IogN(A\/z‘_lA\/---\/f_”Jrl.A)

n—oo N
h(f) := sup h(f,.A)
A

OO00Osupl SOOODOOOOOOODOOODOOOO
oboooog

h(¢) := inf h(f)

feo

gboboooad
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Random dynamics

dobooouoouoooood

Definition (c.f. Adler-Konheim-McAndrew)

w € MCG(S)%>, w = (w,) € Homeo™(S)%Z>: w 0O O,
A: 000

h(w, A) := limsup 1 log N(AV w1 AV -+ -V w, 1A)

n—oo N
h(w) := sup h(w, A)
A

OO00supl SOOODOOOOOCOODOODODOOOO
gooobood

h(w) := inf h(w)

wew

gooood
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Random dynamics

doooooood

Theorem (Thurston + Bers)

¢:dilatation N\O OO0 00000000

h(6) = lim Sdr(X,6"X) = log A

n—oo N

Theorem (M.)
P-a.e. w € MCG(S)%>°[J

| A\

1
h(w) = lim =dr(X,wnX) =: L

n—oo N

A\
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Random dynamics

Ooddd ves. OO00OO0OOOOO Ideal

e B

Markov partition

%T___l Y —

—_—

Fu
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Random dynamics

0000000000000 pu: MCG(S) — [0,1]000

m P(w=(w,) € MCG(S)?> |w, 000 PODOD)
On—oo0000000000DOODOOOOO

,0000VOD
s lim 2 —?0 F(n)0 nO00D00
n—o0 F(n)

s 00000000000 O0ODOODOODOOOOO
O c.f. Lubotzky-Maher-Wull
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