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7F= (For Experts!)

SHOEZEEBEAMOEREEE L2 A< T 2NYPTUVEETH S,

BODBIX TEATHEDLRVWTLEIN,
ZL T, IhHSOHEIXEENNV I F v —DEFIN-EELR S AT IENELH B

HETH 5,
SHOBKIZZOMMEAD LM X Z R OUMBRBEEBIRTH 5,
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“ODRLYILE>THEEINDER X, BEFRDHIR 11,72 ORI ZMIET, 2
FRICKEYIRYT &, RIFPERKICAD, TN EDORABRBRICH L TERY LD,

EE

BRET, HIRORI ., HIRICEKET 2IAEICE > TEMT %, L. IHICEY
R’E &, FDIKRKRIZER /length(F (7)) "S° A ITIED <, Ak, THLERINS,
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Two important theorems

SRERAVIFr—DHINTVWIERLHBE TH S, FIE X EOEE ZFOAERE
BigTH %,

T (—RILER) TEIE (Thurston-Nielsen- 2 ¥EEIE)

M T RWEM (= BBRE) BFEEE 5, GMTIERBWER ¢ DNEFEET %,
Y EEEINARAOF T, TOHRMEIE P 1& (Isotopy T) fELITWBEROH
—&EINWT, —FBIUARN) DS T, —BIXNWT, — BV AN

{T. " BVVTILTHB, %< T, —BYVTIWRBETHS,
(&)
Figure: fil: MMA%MAERZD h—35 2 Figure: f5ll: M2 B{K
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Arnold DIEE &

N—SAHEDEFRAEINWIITSE, TAmold D#ERKR] IChkhd, ZOEMRKIE. b—
2 DB EHR T, Arnold I D TEHBAI N,

W AN

i R
Orig.

Figure: JER & W D IR &
(Wikipedia & Y)

]|

Figure: Vladimir Arnold

E 2 (dilatation)

WMEBERAERYERT E, IR AL O+ 1I10EDLK, FEEIFN—F 2D A% EHMNE
HoTH, IARITRLT O+ 1 XBITIFASARL, ZOEWT, &+1 1 f DLAHEHT
Z & T dilatation EMEIENTWS,
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Arnold DIEE &

5 I"',

Orig. 3 l

Figure: J8B& & W D 18 B& Figure: Dmitri Anosov
(Wikipedia & Y)

BR

BERIEEEUCREDH D, BYRTEHMRALVOED (EBEWD) IKB, D
& D BREBRIE pseudo-Anosov EFEIENTWS,
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Pseudo-Anosov B{%

MYUDPBWRIKICERRZ AN, ZADOBETEE
H5,

https://www.youtube.com/shorts/GXloS4317_0
IOIEEENMENLTWS,

EZ (EE, Foliation)

EBC X, REEZ —RTOHDES (FE, leaf EWNVD)
ICPRTBIETHD, (W DODDIRARAGENEHEE
H5)

EF CRER T ERE, Measured Foliation)

BIEMXERBIIEHRICEAIL. EDEE (denseness)
DERVMIITONEEETH S,
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https://www.youtube.com/shorts/GXloS43I7_0

Pseudo-Anosov B{%

MEIREICL > TEHEEINBZIERIZ. COEBAERFR
FL., TOEREZFRY ) FIEINIES,

E 2 (Pseudo-Anosov BR)

pseudo-Anosov Bf 3. EB%ZRFL. TOEE%
RN BICBNIE282RABEERTHD, \ &
dilatation &R, (RIICH > 72)

Figure: YouTube & Y, Topological
mixing: Part 2
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Small break
Kleine Pause

— 3 DIRE
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Train Tracks

EEDEEIESRVERZF>TWS, EEADML T, BoICBEMITTETRES
T2 7DBICKRZIENTE S, TOBREOLONZEFMEIE. train track EMIEN S,
(I went over a few details)

CDRRIEF—EBTIERWEZH, ZLDERZEER train track 2185 &N TEX 3,
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Train Tracks

E 2 (Train track)

train track 7 &, TRTDIERDPUTDORA Y FOE%EIFDYI S T TH D, train track D
JBI3#Z (branch) EMIENTW 3,

(a) Train track switch
Figure: Agol, 2011 &Y

I ITRBNZWA, BMOKHEBETH D,

ER Arnold DB,  Pseudo-Anosov Bf  {AR  Train Tracks Agol Cycle References 16 / 28



Train Tracks

EF CRIEATE train track, Measured train track)

T % train track &9 %, JIE p l&. train track DFR b ICEBDEH u(b) € Rug ZEIY H
T UTFDORA Yy FREDPRYIIDOLDICT 2,

a=b+c¢

(b) Measured train track switch

Figure: Agol, 2011 & Y

Z DI (7, p) W ERIETE train track EFFIENTW 3,
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Train Track

EIHE

pseudo-Anosov B% f & Z DBIENMMTWIREEBMN S 2 bNFGE. BEME train
track B D732 ENTEXS, EEIE. TD train track ICEHEB I ENTZIX S, train
track DIRIFED [HE x KX | Z5EHbT %,

D+1

FS  Arnold D¥#ER  Pseudo-Anos
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Train Track

F7RE R E train track(r, 1) © (HBEKRT) BIOER FOTFTAETH D AL &

J

Cy

% = {7, )

>
¢ 2+t
ﬁ%ﬁ# RERRD
T, 1) q (Isotopy) 03 (merge) a = (7, \p)
'i 4 dtq
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Train Track

BRHAIVER L7, train track DR % JTTD train track ICEDLE R ENTE S,
FITRRICEAZEBIML. TTD train track 235D, TRTDEHEIEH N =0+ 1 IT&
STHIFINTWS,

EFE (FPEREME train track)

LEROBFEAEFDREMNZ train track 1. FO T TAREEEDN S, J
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Agol cycle (W v 7 N w D)

E 2 (Maximal split, Splitting sequence)
4 4 ¢ G
. ——
7 ZER E D train track &3 %, maximal split &, RHARZ
WEADNMMTVWTWEREZDICNEIL, EAEDYUEDES ,
RTAREDR <, BHRRICIE, AROLSICT S, ) o ;
maximal split % #&Y) &9 & DI splitting sequence & MK
nt \l\ 50
_
4 ¢ %
WS DODEADN—BRZIWVWELHNIE, 25 A —#IZ split T3,
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Agol cycle (v I N v )

TOREAT X train track (7, \p) DD, maximal splittings Z# YR Z D,
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Agol cycle (v I N v )

TORIERE train track (7, A\u) D5, maximal splittings Z REMN%Z L & D,

2044 (0] ®
2644
() ety e
Qa4 prave Dut «

ZTDERTHELNS train track & A, u) &85!

B

BIEAT X train track 7217 T, pseudo-Anosov BAR f & D dilatation \ ZBIRTE %, %
D71=®H I maximal splitting L DML TR,
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Agol cycle (R v 7 N w )

lan Agol IFLATDEIR % FERA L 72,

/:'—EIE (l AgOI) 'Pfefedsrlic S(Jli“'in\j seqo%e_“ Pedisdlic s'pln'('ﬁ'ns, sequence
fABME X _E®D pseudo-Anosov B & ¢ %, A(‘j"' Crc'f
T & fICE > CAENMMTWEARER train : /) Tavaere) N
track £ 9%, §5&. nmeNMNEFEELT, (i) e \/
BURAERY ST o)==l ..
£(7n11-1f‘n’
(T),LL)—\ 500 4(7-[7711’Lf7) \( ‘)
n Tn*m--( l[“n-m.-«)
= - —\Tn+tm, bn+m) = Tm)\_l n
m Cpanfopan) =W &) Figure: Agol D EIR
y
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Agol cycle (v I N v )

lan Agol IFLATDEM % FERA L 7=,

E (Agol cycle)
BID splitting sequence
(Tm /an)‘4 4,(Tn—|—m7 ,un—l—m) = f(Tna A71Mn)

I& Agol cycle EMEIENT W3S,

E
Agol cycle |&. HIEREZETH > T, HI&ERH
REDERRZZITILD,

v

]Prefa;sdfc S(lliH'it:j seqoeh;e” Pedisdlic splfH‘f'l& segeence
Apul Crele

Tnu:f‘nn} \/

00 o

F(-r,,, 11\-1r'nj ‘j
L

(Tn*ln—« l[“n«n-»‘)

("(’.r"'c)"" ~--"A("'n,[4n)

Figure: Agol M EHE
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CHURAICIRICILD DD ?

[ Thurston Train Track] % zBMath CTHET 3 &. *
DIERITEAICR 2%, zBMath IZLX D &, Train

Track & ZDEFICL < EDNTW S, e e
@ Manifolds and cell complexes (34 References) R R
@ Group Theory and Generalizations (18 Refs) Found 45 Documents e

@ Functions of a complex variable (10 Refs)
@ Dynamical systems and ergodic theory (10 Refs)
Agol cycle DF&EIE
e pseudo Anosov [FIBYER D H 1% REE
e Mapping Torus T 3 JRITZ A DUE KD E % /F
5ZENTED
o EEGROBEBZREAN DI E?
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MATHEMATICAL ‘“;:": ::: i3 N . PRIME NUMBERS 3,0, 4430 -
LoGkIC A = qu' 3,1,43,90%
rP=>9 DEL ©
INCOMPLETENESS THEORY INFINTY
THEOREMS

4wz

.32,7,0,0, 2

-3, 5,232

wriemie T
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mmm = H

Es | ALGEBRA EQUAT [OW)

= = e F
x?-x-3620 St
(3 (x-)=0

—
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Thank you!
Danke sehr!

HYNEITITVET!
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