N&smc lers, X Meovm/rfc Sg&lew;s

;f_. In*rodoc('(‘on

Henra Poincas , 112

\\lh how WW)J ways o .sw‘& eoclo in the ?&% can woss o bme
a{ Q éfcc(f‘epf numl)el‘ OS' f)o'm(:& ? ”
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g?)o {o &,
see(f—woiohn swmple corve . TN 4
r d f
R o(? Se n o4 9 Q"’a"ef_ gi“_’f which  (rosses o sbwil bive ot 2n ‘aoiHs.

4 con&‘.aom{:oy\ 3 c%ned op o hwwpwrhtsms% Yhe r@we which dV;x He e ond o the
uﬁ)er-keq Fﬂwe mto  the O(Jru -MX ()(’Aue.

Let
NHai= # o(f mesnders oj size n

then  the ?m‘-ouo cfoeé]-:‘on an  be rerlameeal 9s:
Con we deformine ﬂ,,.?

A og s n o a st 05 Jisdo\n)c s‘.m‘;& eaors i the Fed«e
whde Cross o sheit e ot 2n poinks (4 some v, velokon 93 sbowe) .
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The  nowber eé masndlric sas*@ms m, og si2e h 4s  mudh S:m‘oeer fo amrw»‘e :

Note H»{ dhe Psx’cs OS e ﬂn()s sloove (res‘:, beeow> ‘W\e, fre Xaw\ on orc Ja‘aamm) e,
® Vlon-cross'wa fe,rec}( Wsjfching of he f)o'més %l,—--.ZwS, omel =

m, = Ci where Cn= 2 (Z£ = nth Cobbon number.
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IV\ Py({fcuedr, m{w\t ex‘)on’n‘\'& ?oeamwiee
N
o L‘h 2 4 h ‘ -3
o GEE) s R

Whet  doot M, ? Oouiar@eé )

nvl YC—
e T Q@.M 4 -

Cast one w&a o @
mesnder . (F)(ﬁ\'d&) %eco"'\aooe .survsa, r on
(‘ 2 mesvclem'/ mesndre sas/lws

I{' 1 CD“GCAUM (J(V\ wnous Torers j See * deexs: A Fexsome f;ers‘aeo\-ive ! % ﬁeexavzér Zvouz&n)
thot
Hh. i C : An ) Vb—o( gor sowme C_, F)) K D>O. (Sme S‘I'Yud’we as mmm?vusg.sjrens)

% wsha others comb. strdkures

Ehwo‘ina a.ma macler o5 o sequence in 1!., LD, R.Sm L)a s nhaa:

L [ N
—F—t—
L © > R

ond iwfcoina Hhat M wost  ovoid A LR" one ae-{'s-.
A< (2+V3) = 332 .
Pnd wi% o wmore soehiskc.\"'ec\ ahﬂ%s‘\s ) ﬁCbeH' }&. Rterson , 2005, obtuined that

M280 = A< 42.304



Noweref — swobshions (ba dencen & Gu‘“monn) &)888.5“5 Hot

Ax 4226237

T Ve et odo Wv('j Khoweecée/ there 45 o c,md‘ed'ure fd‘f&e exsct  wle o(fl‘)
or ewn gor it netore,

CowS\oqerivg the 8e'erw|-tv3 jbno"n‘on
HE = 2 o €

and ml:'mz that Hg:,L,? Na'Hb , we 89\ Thot

end A= (?)Z where (f s The rodios o(g comergerce oj N@®) .

E the \ed og ma Ww@a& ) tis s a@ we viaporw,ﬁé Know abou+ the Finawe’s cr)es(-icm;
&)(Ybr were  then 400 He.ws

Bt e g‘ma becowes even wore Jnjreneshva oood 2000 , when ¢ remonsble ,ohasig Fnrg»
bé ﬁﬁw, Go&'meeei ) ond  Guiter condec\wal (éao'm) thet

How C A - 1"
bt ‘Hrea aAA'.home@a Con('leoLWeJ Whe exact whe for o -

o = 23+\lu,5
12

n 3420132382

Nomeiesl  swulshions (@a»m bd Jensen Goﬂnmm) Conjivw.s Hhis fmlid-.‘on ( Siwckstions for He exporent
oA mwikh  wth the conded-ueé whe ¢ o e A?h‘s af‘er e  comma).



A whed 6f££6+lbh Js:

i Wh} Yhe condeotove, is Xo\- o not gov A -?”
C sometiwe affad he °CRITICAL EXPONENT
In Some sonse, X s woe im‘oovﬁn‘( Hon A:

* In ﬁ)has;cs) o conbols the v‘;ﬁe 05 i.)lusse bonsition.
N Ih Comb‘nm"olics’ 4 oowlrops ‘He 4(7'& ?J siuﬂu(dvf% oj H(#®) dl '#1& rdJ/'()s 7/0014%’7&&,

kﬁmcesco, Go&iveeei ) &nd Gui‘#er orrived +o We shoe cond'eo[uve cou\o‘ug +wo i'gveol«'errési

@ Dzsonl'f ‘)%e ‘cen‘]'ge duﬂ&c.” oj ) 6«411"&3 Cpmfwme Feld _n‘eord Xor wawders (C=-l+)
@ Use he K%—eﬂodrion (Ku;izhmk-?oeaauov-isweodoh‘nmv) to cevive o aofom. c.

Motivstions :  On 40‘; od” be,md sim,oee y4 bewﬁfo/ comb. obd'w(-s, meanclers X paindric
581546% hwe been vsed  in Phasics os  wodkls /or /D? wer jaéol/hg.
Moreower  these ob(jeols ore  reluded o hony Sress of mthewutics:

- COMBINATORICS

* PRORABILITY

° GEOMETRY OF NoDULl SPACES OF SQUAREd TILED SORFACES (Mum;x, Gotj'ardl Zogmj’, Zorich, 2013)

o (COMPLEX  ANALYSS



2. The ?@Lo s wini-coorse

—

h s il covrse we  w® vv\ciu% J)ocus On Jaa‘-b)ma 'me. 890\443"%3 oS uniforme&
rordom  wesnders S wasndric. sas{emsr

e ln the difﬂ we will aooc.ob en  wewokic systems:
d

- wi " re: 9 hew conj Wb tw'l'in 'R
1 \:;'J'i&?si‘sé 6)5:04 deo‘vraol&-r?#e 4 J_ﬁeowe;_d%_r

2- W off ‘pvesw4 soend [iaowoos vesfts which o cousislent with He Cov'ecjrwe obove.

* ,(A ‘Hte, Z-i f-‘_'i we wi% foco.s on  weandecs -

1- We wé rro()osc (o .sarfn\sina) &wl'ﬁna cbd'ech for wasnders ol THE HeANDRIC FERHUTON
2- We wi® Fvoue Sowe \wle«es\*\né_ fg(pﬁde_s og Hs  vew c\_:,(‘)ecjr.

IS T e come Huwe 4 te ed, T ofw rem to exf@im o bt wore We commeckions
l:v‘aw ‘“e. rLasics condec('ores mn‘}/o»e(/ &ba«e o‘mc/ oor  con decfures T‘Ae, CorioLs veevJer
Con I’N‘C d e@“ «9“':

x " Rermodons | waswders | & SLE- Jecowded  Licwuitle cfwﬁ'«m 8»/«9024'5”. Bory, éwam\e, Son.
L Seclion 6

x " On Ye ‘jecwe-\wra 4.5 onifotwn wesnclic 53:[@«5“. Borao, Gwame, Rrx.

L> &04 ion +F



3. On the asbwe*vej —(—DJ um'aﬂnw\ mesnclric sdsiems

?)i "Previou.s wores on metic 535"’&«6

Recow ot o  mandeic 8854&0 4s the fo@éowina cowmkinatoril  shucdore :

sona b\ac, cruqs4iou5 a’aou{ a (m}jorm mam.!n‘c 53543." wm,, of siee

@) How o T s«uf&; a unijovm weanchric s-dmlewx m, ?
@ How mana &oﬁs AN m,,?
@ Wt s the gz oj’ the 'esrgo& eooF n M,..?

[s there 4 icat? ] o i { w r otwer
P o S B S gL b e e

@ ,5 ‘Fﬂe:e. o wf{: og go(lbg &wu‘!' for m, ?

@ How cm T &wrea, Q Uhifovm meanclric 5654w WL.,\?
TWLS cfaed’-‘on hs o (&r,oﬁdha%) simia& Snswer (hc-\e dhat His 45 not We case 0&' waaw[ev.s).
‘mJeeJ, we howe e foé&wna Ip(i/'ea‘w‘on betweern  mesndhic .ys*lm.s ) fuirs ?f wolik excuorsions:

N
N2



Then , in order o sswré’e @ Dngoywb mesvelric sas{em o(f size n, it s aw(jln fo
Swmple  on 'lv_diafeno'ev\f por %S’ wilk  excursions og tiwe dowhion 2n and then
a“)ea the b\éec\'lov\ above .

One miaH nmow chim Mt snce euena crwskon on the  weandric sasbm G be refhu&:d
% o crwa)rion oh on ivderenAenf fxinr %S’ wilk  excursions og time dowhion 2n , then
west S the qwsjﬂms dbove  ghoold Le fesy”.

We wl# see Hat Hs s NOT %&&Y W;g? Loo]osdreo g%wm‘)ecﬂed
(Ywa\'\'onse OS e two weekél which is 7ul1lc, hord Lo .Slw[(v)(.

@ How  wn An mn? The cescft ws conjectured b
a &ofs (’ Goueclen) Niw)?«dé)r, 2020 8

This c[wshow hws  been sofied bg ‘Féwa A Thévenin (2022) :

Theoem:  Thee existe o cosknt ce (04) sch st

# bops in my P .

n— 0o
n

_f_{oreouer ) Q.20 <€ C £ 0.232. [Numenme sawu@rhoms: O,azs]

Tl:\e Kea Comme Xor dhe f\'wg 1w the Xo(eowiva one -

Lewwmos: Let 4y ke o unijonv\ nomber  in il,-..,aw},ﬂen

# 0w,
eofn nom = ELeii“-ﬂ lm“], where |€¢“cw.)| devotes  the size oaf the

&D(J wn W'V\ cow‘l’uiaiua 4.-" .

0

e[ W)L L e
|€;., ()] o I L ¢ h
Each €y € in w, contribtes

.|_>( |e|:1 ‘tO'HESU‘M.
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The  vest cj the ‘m»é gg $e Hearem swovnts  in ‘;rouiv.g Yot

E[ ..o '"'”J o E[léimn)J"c

where My 4> Fhe (cTuendeJ> &ndMMA-Sohrsw A og m, .

In [»ku&ﬂ‘ , Mp 45 shown to ke in trodueed bg
Cmien) KOZMd) Sic’omvicws’ Tooruer LoD e will owe
e to this Prﬂf

(201)
Moo s Oué\ ‘W\Q JV\&CMAE mesndric saﬁ'em lsined bd rer&d“} the two wlk  exarsions Showe with
uso b’(—ingha;‘l'! s‘WQ& wndom.  welks -

TINAN N

IINI== =

A IV

Note ot , An fw#iw@r/ we Zef thet

=P
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= i — Me) )=
€ [ne.,m,)n] gT Zn me/z,b ﬂsmfe(eo( ')) )
L wmeonclers oS sz n

Hommer, these ?mbu'oie«‘#es P @ ke exr;&‘d*ea Camrx}d n cerbsin s‘.m‘:ee, cases:

_Ofpn clue&ion: ls it €re Hwt P, € @[-’{g]) Vme A ?

U‘go\ajre, (oulio(ze2) The queshon hes le=n sofal ba Deaskon, fena,‘l'mntv\.



@ Wht is fe goe oj the (:,,8084 beop 7
Kara'm (200) shows st 3 0 st whp (de with prboblly o when n—w):
Sine of the (;9»3@{ &c': > C-eca(n).
His nowerial  simolisions a»ageah thet
Size of e Gned e 12 o with wbk.

(Our simobotions %ives oL~ O.?ﬂZ...)

® b Yhere '}fl@% M., which 45 wuch ear:rer Hon the ofher

&v(:)s are dw. e-h{:é &ﬁos aw‘ml& sze?

TLtis c:‘v&-"nan s c&g% Y‘e&"&J J(,o ‘Hne f w'ng T.Jcskovs ;su.egl bé Cuvlen KOZMe)SAomum ournier:

(20%)

ls there an infinite awroveﬂ in Wy ( (Thea o+ the “wenme rvowet)

Tl'\eorem .

P(# of wpobe conpmort f o€ 1018 )21 & P (Tl s o wwme wone Y& fof.
_G_)L_'Id ?(T‘ae s no NFINITE Nmb(£>= 1. [_Ba'} withost ahJ sreagic, M-Hv&‘h’on_—l

@ ls fhee o sort 03 s:o(wg Gt fo.» e, ¢

To Yhe  est OS M8 Ruow%lze, Imo‘nmg AS Wn/comd'cc{’urecl bs&de ar  work
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We on fox ot o wmesndric Sa&*\'em m, & & Lr;reac

(Mo, ., 1)
PLANAR MAP: J ) ~— COLLECTION OF LOOPS

VERTICES =} 1, -, 2n% 3 3
‘ deterwived by Yhe orcs
[ dres ox weandlic SHMS d&e"m“" Ly

werbices

+

EvGes - | peces of the fine betueen
Cowaewvt’«zg
+

one @U;lame eJe rom
: 2n to 1 d ‘r

EX&L"'Fee" lg we consider Wis  wesuchric :Jﬁ%-.

Ep|




g_om-a-}-we; (%,)GW3V|»&.' ?OYK '25>

(Hn, ,TD Converges Ondec  an aﬁxofvmle scseihé bwit o on xnclermlen-l triplet cp.,.s'.d;.a.
(o)
|

.
Whst ore  Hese o\s})eﬁ"_s_?

(B-LOG spher | CLEY)

e The Lot ?uw‘,’om 3@;“7 ({'LQG) thm wilh f»wwe-lw Ve (O,Z.] is @ mmdowm
Xraohe s:r(faoe wi“\ the bro&a, oS *ﬁ\e srhm (ﬂ’ con e clescﬁ\ueé bd_ @ rndom wetric
ad o vendom  wavsoe  on the  Riewomn srkete, @UIMS).

o The who&-—resm Schsuum- Loswner  enobotion (S(.En) with ‘)mwe‘u K28 is o
S‘L\'ﬂ-f{aina (bu‘l’ hoh Seed{—crosSivav) mhrlon 3@;\\2 e on C(){oog_

TL\B w\mee—‘)eme conformsl ewfenwub& (CbEg) mrH\ Ke(g/b,%) s 9 vwudow
coockion o(f emes which do udl crose themsefies or eoch ofher and wich eoca@% Goor.

efxe SEy .

Some  simubtions (u)nich are Mfor‘{‘wrl b 8€+ Re conect iw/uih'on): bewHJ,mb‘):S -Hwt.bw
SYiCe n ero& e neia XY
(7

Hoe we embedded +the meondvic sistem m, in the s‘okm. using Yhe Tote embching-.

Planar map + loops
N2
V2-LQG + CLE®6

1 H

123 456 300 4

LThe e-lvﬁes* lznf s in red

&,j‘“ -Q
T
v

<7
./
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\




Hee we embedled oucther wesndvic sab4w m, i e sf"‘”“ ond we cobor each fuce of Yhe ewbedded
dusl map (75»13 Ye sume cdor °S $e corv-e;‘»noliv% verlex in m, (see The &J{-hwd s«‘ale):

Planar map
+
Hamiltonian path

N2

V2-LQG + SLES8

One imr,rla»{ (fb& is the jo&uind one: When we embed the mewdric sasircm we caufml
A>50 gnd f&>o sch thet:

Rfter

E)MBeanng in

the there’ we Pl fhe 2 vegions

see the in (nd,bqu%w) ore

. L d .

s =
o sspubd by
ble..

g:we EWmOYKS -
o The coudeatufe is bsted on o coubinstion o} riJorOUb rew€+s, r)bgsics hearis*f-n'cs,
od  nomeriol  smolikons on o moch  more ol wmodel cbed
O(hXM>-eoor model on F(’mar mopS.

See
x "Trmidons | wasnders, & SLE- decouwted Licvuille  quurkm  guuity”. Borgo, Gugme, Son.
L Sechon 6
x "On ¥e gooetry <f oniforun weswdric .saslau.s Borgs, Guigmne, Rrw.
L Sechion 7

0%« wore ex‘oemy"‘»ons.



o The ‘}3@0& .L""'l“’a“_%w shoold be cluh‘e aener.e: va fuslance Lu'clf 6rbmov—-)£wso/o'ﬁ
-&o‘b&B" Pﬁ wetiic S(hces or  wri owe (we) e"”\b@u‘v\g 05 My into Q:UiOO}.

The 3 liwtig o ()QAS e off, inc}ef)ewkp.{ (His s NOT tre of Vhe dhiscrete Geul).
(Z-Lee, suig) is the swe bGuwt as ‘l"f'"—"— f)&mv wfs chcorwled bdis'«x_ynaivei
Cle, s He Gt Og He bourchries cg codters v Bernoo fmo&;\m on Yhe

ex‘a%ovue Otice

e We xmow how to rroue et (N»,R\)

> (E—LQ(:,SU%) ot Least in Yhe

Feono -sphere sense [ s s 9 wes conergence bt it is  ERY HEEPFULL]
Sf [P ow f‘e&)ejcs %fee-l-er 8&1

* The vea@% heed fnd' oJ $e con dedure is to proe Wt I — cE .
Ore 65()60‘ ‘W&‘{ w‘natl)( CX‘?Q&W\ wha s 4s harof s the f?%wivg fac‘/’:
lg (e, ) are He two GMJFMS Brownien  excorsions f»’ Yhe 'wir co€ wolk

CXCUrdIonS ele/+evwlv\tua m,, then

(€5€)  wd  (12-1Qc,SE)
delerwines  exch other (i fhe sense ot ore ®© o mess. &defbn OJ the O‘Me,rcwe)

bot CLE, is not deltermived |oa (e,e >

. ﬂ\is c»naecjwre 3‘-ue.s aa:etf new (mdecjruwe) answers o #te TueA'n‘onb obove .

In fm»éicvfdr-_
@ Whet is the gize OI the &13054 eoof)?

® st‘e\eve«‘l iy o single of M, which 45 wuch bBroer Het the ofter
ewfs af ‘Kére, wlli &)OP r

&n‘os '(f cowfmlfe sz ?

andechxe-.
fuwhies of He kb b Bop of m = R e

0. ?323

wheve o= .;__- (3‘\12) = ”‘cﬂ’s&vﬁ dimension oS g, wrt. \2-LQG wmetric.

Covnru‘)’e\g u&‘ma the P2 reltion

In rar}icuesv ) ‘Hnexe shooea' be o thin,'-le vwoJe& Lo-} wina M&cro&cnric ecor_é_ .
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Let
J A = Hau&Jo(ﬁ Jnmen&non oI Yhe Vz- LOG srhag, [B@ééo wdics ¥ hos

megsure 2 fJ’

ln+u+v dis mams thot a]

The nober d exists ond is @s. constnt thems {o [Gwaunc‘ :Pé’egger ,122]. The exect wlbe
is NOT wown (Hhis is ore oX Hhe medt impsrhunt oo F,o\fems m te f,e&{) bot [Gw«dune,%ﬁer,"ﬂ
proves  thet

355 % 2(3+30B-R)(1-M8) < d< Z-é(swz % 363,

Woneaer, the (fo& Hhot (ﬂn,ﬁ) — (TZ-'LQG,&.EQ n Ve Two s/pl-ae sense,giues

Hhet
(J w.r.t. ‘H«e 3rsf)h &skm.e in nn

?roeos.’rion; N.h.r. dww«ejcer (ff )— Hroo Jd/w} isl ¥ Se(on)

P T < dueter ()< 1*F) 5 4

h—>00

-

Tlue frcfcb'u‘hoh 15 f!b\&co Uéirg 8‘@ncpsrd "Ec‘miraeb sud f%ﬂs fmm on )mfor/anf res(,e‘/‘
oX [Gwauue , Holden , Son | ’20] td  olbws o conpae distmeos  between f&m mps ondd Yhe
a‘w'&iv\a LQG-&:vXace wher one has Convergence i the  Pamo- srlme suse.

We are fewﬂ(‘j re&(jy b &‘{w'e ovr  win nsu@&-
THmr( 4 (B ) G'Wénne ﬂ%ﬂ( '23)

W.In.()., 3 lell such thet  dimebr (€)> e
’REM&Y%'.

o The heorem ahoue Fmve.s (Vwodueo ﬂe o(N correction m ‘Hue cxtzomnf) M avfs £n
M do wt caﬁ«‘ose bo 'Ooiw(’s in the buit, ie. there e e &o/sb

o The oty derm s thee becwse there ore wo  owibble ‘(’xhuictocs fo 3(2‘ Uf)—"/o-con.slan‘/s
bounds %r 3“‘3[«-4(5{'% dn Na.

4, - o0 h-00)
diswetec (€) 2 N 4% =>4 {uecties 4 €§ > n° o



v v
'é -o)

doweler (€) 3 0 4% = # {vectices n e} > n
0.235 ¢ 44£ 0.282 Jfow« fe ruuio\b boonds on d.
Tuis i e &Wﬁ ‘oowsr—ewl bound (Le(fom kdvz‘m {move& &’3("))
’ rz,l4 is croik jor Xvom \J&e, rreu»ooae(us comdec{'uve h“ , o 0.9 :
I oder to 8& s }m'omwuen+, one heeds to show Wt the &of) € is maxh
or thet o SeoJmic n Ny (which reguires o wsch ﬁuer una/e-swfua 1 He

?omehla 08 e wrl. Hn).

o There are two rcent woms :
- Dumiwi€~CaF3n ) Glozwon, Reled | Spinxa | 21
- Comford, Glozman, Honl , BGd, 20
which  pe  existence  of Wectossopic enofs gor the cntial O(n)-&ﬂo wodel o Ve
Lexs%ome Cice i wo J;XXeme Fonges for e ravme*ev h.
The vestte in thae Wors sl ovr reslls are 7,,.'le, cwilor n srmJ? bot He
fwogs ore wueeekea diXXe«'W'} (we ore working on wndom  folice) .

T"EOR'EH 2 (B ; G’wgnne, Tarx , '25)
Consider e n J'm; fe  meandric sadem Moo -

Cot £ Hhe ores (,rossma the bloe r.g Jbove  (Here re i»f/m'k% wong orcs Jo cot)  eond
Yewite Successive f»‘«rs °S onmatched ends ae ghown in the rio\'ure (Orenae dotted 6’»\&)

Tl«en,,g.s.) Here sre NO infim‘-/a ‘éof:s

Remore. The rew ms. shoe & coflel Unifon Infinite. Hoff Plone Hemchic System (UIHPHS) ol it

s comdec(weé do  have exadfa He sawme seema Gt of d um‘jom ms. bot  with
the {o'zoeoa\( og the MX ?fwe (instesd 03 fre s(;here}.

Rewmoru . Hom@a, this s eﬁmem {o oy ot Hhere is no i«J.-..‘l'e costec i fe@&’hw
agA& removing o hy grow\ e Srigin n the ?eune.



3.5  Mesmdric Saswlems & ?e\‘coeihon
Consider o mamdric sas{-em:

GoutH)

CO‘OOY 1‘9\& hoq) in-|aaejrs &H’erdl'iveea n aﬂd Oro'mae'.
Note Fhst

X- -'Z- with xeZ odd
: - = X- % x¢
- f,@' - Orenge = X 11 with x€Z ewn

Now 18 Yo&s\)&, metch  each (resf orsnae) vertex  with the cfosest (_msr ormae) tertex on He ql'
ond on the vaH’ ot iy mokhble  withoot crossm block  ores:

Gy

Nole ot exch oranze verkex  has 4 ro%l'me Lneg ares:

X

ie. it detenives the m.s.

Cloim - :
@D T wnﬁ ion og (Yesr orange.) orcs  delormines dhe Bk sres ond e

Oramge (resf. ) aves.
@ l; J’or each verle x e ;n&fmu% sm‘a&a esch °J he Jiwr Fokaﬁaé

uj-srcs Un{(fyu(}j ond ‘.uder. ot vondowm , then we mdch hde(f—arcs ko arcs i the
wrigue ‘m‘s\oe& ‘)('»m way , X (?mfa ue defewive the blex ors coinzub"ion s @,
then  we 8& exaofﬂd a ULMS me.

?'@(Y . Exe,rc;\se .

In prlicle , we hwe dhe (?:eeowina ?srcoeohov\ Fo‘nwl—og— view:
% open eJaes/ o d sl eJaes/ blce 6 boundsries oJ clusters.



3.6 ~Tof_of THerRor 4 (Esiore of maroscopic bcpe)

The i?rag Oé’ TEREN 1 s divided info  Fwo min s"elos-.

esSteP_ 4. Show MWt I &of in [l which s &‘3 w.rt He metrc anweJLaIZ.
- STeP 2 - SLE/Le orgoment  fo bouer - boond  dishonces in T}
Lotre we e coue  fordmankl resolhs:
« Existence of Whe  LQG- wetric. (Dag- Dbedet- Dundhp- obeont +Gogune, Hitlr)
X Moing of hess ( Siffeld- Hitlr- Diptonker)

T wé# ¢ ) [ i Jonclor o snow quite o
ona &xf&m STep 4. SEP 2 s (fw/esm}dal (Zﬁ Zzuzoec/wskadt;: >

The  mam  resol W STEP 4 is the j};%wma theorem  gbout -H\eiu(fiazjre ms. Me:

Tﬁorgn: T';Jr n &vze emxall, “Hte jo%wlvg }547@'.
%r eue«% congtont C>4, ot st ove oJ the joeeowiré eﬂen‘{s hotds with Fmb' Py ;'6-.

@ 3 top L 3k Wt

@ 3 eao‘: 6 (oran ‘lvnxnui“e Fm‘h e,) Soch ‘H,u{._
-¢
- @ hits AR ['Ch, Ch]

INTOITIVELY : ‘“““d is s emau to conclude Yot there ore  MACROKOPIC LOOPS.?

SKETCH : Us'mé the Jnderadme botween Yhe evert ghowe ond he sswe event tonsbled to the
riah’c Jwe o ensoe ht e evrt shae (wh nt? in plcef ) hﬂnré goveubere in [02n]  with i)mbahma

®
-9 n
1-9™

for ome 9,3, p>0. Then we fwr ol s plce whew He event  holds  gnd we coclick os
fb&ws: We condbion on We event E, tut Yhe hoo whs toe o excorsion between O
wd 20 (His cord b pohblly % 51T, for sme pro). Condong on €, ey betucen
O od 20 is a ang'iom meandric 55!7 of siee n .




Hewe with  conclidionsl ?mbabze-'la ot lesst

-9nP
1- a,-a;'.n?.ea'"‘ Given E, we zet Hhst
one os the yo&owma two events hofd:

COUESTION -

Hf""&\" W\na olo we a?eﬁo nacal
e,wubeaumg n -lcenaurg -Hna{ 6 ’
the here intersects the ble region ¢

sf ANSWER. - 'Ea'
“AnAAA~D Bea;use we Jg Mo"
wont thutthe
becomes tHny in the
o'mu 5}a'e of fhe
st\neve !

-+

xon? T wer

lg C ‘oig euooah,oue on show thet the 3 reaious(reé,u"a,ée%a) ore o
mocroseapic  in e ot ond 0 cowlide tl € s slso  wictosepe (iwhe frst we €

WS" SDWOUV)J "ch 8&0@ V’eaion amJ c.wmo4 kam -l'ina n 'H\e c'”\e( GA& og‘ﬂxe sfrare,/
while i the sewond cuze C most 'é.r..verse the bl reaion).

Bromf _of _dhe thoorem.

Note  that ;g d o dnfnite e"’f’ in Me then  He theorem s -"riuia&(j roe. S
Xor e vest o(g Yhe ?raos we ore 86“"3 fo gssome Pt 95 My s no inof;m'w‘e wak

We  consider the Xoe&}wig event -
,o.eé bbe rowrh

¥ J
R e a—

rr s §
-n -n h <h

I(f "}P(Ey.)a—;’? Hhen we ore dome since (B) holds. Hence uwe scsome thot

Pe)>4 -4 & € hoth

lf E holds then 3 such et
g o =)
- V-G N oronge 1 (if ¢ even)
-n - h <

Z ~ [-3cn, 30n|



?’_rorcs\"'ion: W ith ?rob.,(o-.&-%;j 2 L 3 em? such thot:

10

@ e clos:omecl& growl (o] or Somf

@ e hits o fbin{: n Z N [—Ch, Cn]

@ € hits o ro‘m“‘, cg

uiha 73 'w\ls enouah o oon,céocjc?

REMINDER. :

- |S e discomects [—h,n] fm\m 00 then @ = @ ®
S f et b @@ =@

|n¢leer.l ‘Hne\sf, -"wo aanil’-‘ons
403@‘“\9\" Ampases Yot € most
hit & roané in

q}‘gog __oj He %fos'rkon .

P(eE)> 4 —% A €5 holds

anJ i‘ Eyf hoer ‘H@n 3 sach ‘H’d‘l’,
reen
B e et ,-uw: ) OVMS“
-n -n h Cl

Z~ [-3cn, 30n|

Now w.eo.a. we con dssume Hhot TP( even | E:)aé.
As o comsequence, we con  take x e [aenn, 2003 ol such Fhat:

?( En N ] euen} n Ewhn )‘ QJJ§>? P(es)
) iwderenden{ 4

-on ™ x+C-n

w7 W»n X
X

s Of'dV\ge and As aveeh ES) 3 ‘eaof ese‘:awhna ond

X X

+ Then such '(oo‘semus;\' it o vertex in [ , x}é[ ,K.Y!J = (@) holds.

Hor&ver' wi‘H'\ rmbb:eu]'!} &'t &as{— P(é\:) > I_ ) C J-‘sconec'&, g—i gvom 'mJ'.ui'lg_

= @) wd @ hdd 8

L.-) be@use E: hau,s

o



3.3 ?roo{j)_og THEOREM 2

Recol the  UIHPHS:

This cont is o BLOCK
- — (see é&mikoh b&w)

ROUNDARY POINTS

GOOD BOUNDARY POINTS

A part xel is otld s i A con be comeched to the ble
G bx (0] by ime ks b whool ming sy e or He el Cie.
A ro;n-é xed is obled o '.5 His e Lo.;..ciaa fo‘m{ ond is ofso
on  end-point o Fe  rewrd orcs.

WNe denole Yhe L’o"""l‘”ra (piv\fs BJ M , te? s ot Se=0  (see rio’rure OLO\C,),
» . .« 30»' bound. foinjts u Hm M(—_Z so ht O< [H"‘Hi—gl (see rdvre el»ue).

Obserustion 4: Note  Hhst i; X: o €E2Z is o boom.J.grg ro‘m'l fhen  x+de Sy, €22+4

s oo o baunJara point.
fs o consezium) He low % the  UIHPMS s  imveriont onder &K—(:wnes'l'fons , &x# ke Z .

Obserwton 2 = The Xw{' thet o bouncl«ug YoinJr 5 4 3003 bconabra fo‘m{: s inde‘oendcnl:
of Be UIHPHS (so cor ppec for o cnefol expbrshor of Whs fick)

For euch T,J lmdma Poanlc Ho | fel R be e ouique diecked poth of
s an He  OLHINS slmlfmg fron Ha Xo%wina He o incident to Hu in the pper
h{’f- r&ne oncl enJma gt the Pt Zmd lmnlwa point ofter thon Hu (i it exists), otherwise
et B ke Yhe whole Ssemi ifinite pth  slorded (from Hon .
We o R the shired  Prom  Hux.

Lewmmo . Pluost &areea, Hhe Laovmlara ?w’(h P, e X’mi‘}e ) Y meZ.

1:) F«o‘e Ytge eemwu ne nea, ore  more deJ)'miHon-.



Ve o xe2Z,, o '.g
x s fined with on orf;er- orc o o f:oin{' in (—oo)o].
Ié ,"m Qtui‘hon ) X= J—ZK (For sSome ;ce_Z) we o x 3

See the ‘)o‘m‘f 5_6 in #le &80'9 a’poue Jbrm exw/o&

Foct: Fix £>0. Wmesl sareeg, fhere ore in(?‘mil’eea many k>0 scch that Iy i o ek
ond thee ore ot met £k urrer blocks  m (0)3-2&].

?l‘""g i‘f%ﬂ‘: One can show oslma some tondow weli eshmstes thit  P(A,) 2% , where

ﬁ..={2n=3u govm K%\Lz__ A thew oo ok mst £0n opper blecvs in (0,3'2,] }

Then one concldes st PP io.) >0 LB Kachen- Stowe thecrenn ‘Twa@z P(fni0):) b& O-1-Cows.

?_m(g _of _te lowms:

We gus{ lox ot bounJova ?ﬁﬁs T shred o 8ooJ boordora Fo‘m'k o}‘fp)e fom o, Joraowe kel.
(Rell tht the UIHPNS s inwiet oncler I&—ﬁws&#ons)

We set
EK"'=)[ SZK‘HM (forme med X Pu s &M]—in(fini‘l’eg

Note ﬂgl; ?( Ex) =1> Jor d% KGZ ( tronlotion mwrience + :);x [ 8004 s mJef og He UIHPMSB
Rssome (%r o contwdickion thst p>O. Bé e 5irkkoj’g exao:lic Fheorem :

fim L o# %H.'e[l,l{l Nz : £ OCCOUI'S} =P most w«e&d

K—o K

38 tic k We Todt obowe, we hwe thel Luwost weeg , Hhere exist arb‘.ﬁsriea &orge kedso st

gm‘f“} %(L) :SZK s o b&x,k/.
with & 4,
(&) there o ot wost Yk opper bloces  in (O,'S,_K\)ﬂZ_).

@) # { Ke[Lk] 0T : &y ocmxsg 20 K.



Fix rels, with the shoe 3 ‘arorerhes,
for Welo)NZ such tht Ep oxours Cet m)el sxh Hhat Hyicies ™ S

?rn(x'} e aem'i-'lhsiv\i‘*’e}g) oot exit (0,3) ond it on do it onea 'H\moah an (ff)er—arc, cou»edin(,j
(O};S'n) {o (—O0,0J becavse 52,{ e o bloce X e sre no lowerors cressing éx(—ﬂo,oj‘
Pot  theze opper ores ore Pen uﬁ;er—w:us ka oLUEm'Hoh. Hence we hwe of fosst 7Kk
uﬁ)er b&c&s L)a (i.'i) . A oon{:raJicl—ion with (i), Hence. ?=O

ﬁm@alo\u& re[)eajc&. the sewe Ofaume.ﬂ"‘ d‘_’or ‘bin{:s cé’ the édrm Qi [

The Cast frDUEJ Comma Sms o netord m.,r|'cl|in8 o&‘ﬂa anaxl bocndala ?oih-l-s. ‘IHM o

Ho s ke with He ff B oeds ob Hy

Owe wn show thot this w%hmg s @ éTjnﬁfa_erandic rondom non—cros.sina_,gg(fed wm'chna.

The GO BomARY Wmf&,ywwéij_ﬁg_ wmotding is Eranslbion uvsriont Jor_ary tanslationd
are HMJQA here. g A

m{ wich 1& ihvariant under even Shlé){é_

hes Fro'bul)'.e& Zero or one.
This imr&'e& Cagjrer some work) the ‘fé%ﬂana resolt : _
Lemms :  Abmost mea, fere  exists iniui*efg g meLso soch thet the Laoundara mea
?M. eno]s n'l’{'« Hm’ go‘f Some WL‘QZ$C;.

We. @n  pnow @mr&k the i;.—méf ojﬂe‘mwzeﬁ 2:

‘FI)R neN . We w'nw show et 8. #erg T H-h(fm'lt Fﬂb! o(!’m Mule UTHMS uhfc[\ v‘rsis [—I‘L,r;_l,

Noke  hot

Eﬁ'-n;?hso‘;%iffde% m“"“é e

%'6001 Cemma ai:vove}we wn  then (%'m;’ m &ﬁe enovjh such Mok B ends of
fhy Efmr sove e Zeo ond By rewer visits [—n,h]:



,/'/

R R R
Ml whe et 4 lai.-iuii*[k f“%' reeds o enfor and et e ae%w reg;ow in order to visit [-nn]
ond  this s rObb\\:ee mﬂa jrl'mma Ye  lower srcs cpnneo’ru.] o Hn ond Hu (ae. Ye Hwo
P}rfree m‘c&) ‘50" #‘wl ba m&+rMion OS ?m Wwe wouecl m‘} {ouch Eh‘n]_ }‘br.c
Heve IS wo lo';—}n(fiuh Fﬁn cmsstra [-n,,n,]. 0



?) g O(@L_ Toe b-hons

Here are  sowme éurH\er oooe,n Frob@ems o Meondric sag4ms A T COire:

G.Iue,n e ms. owe Cin c,ons:o)er —qu jo@owina boxes 84u4—in3 &74' 8reem and eua’ina °9" orc.wge=

_@@ﬁ@_

—_—
A box 08 cize 5 (“ Nowber oé block dote  insde dhe box)

Note ot cxch box hs 4 hr-eeﬁ/{af-naht [ botom-&t) bo!bm-wgu side .
oo e e ghowed  Hrt  the ‘)rakub'@'{a thet I o ‘t:oF-eej'l’ to loo#ou-viahf groen  crossing is:

JE=

@i@‘_ircw we COm[x}e ‘me e crossima evemt é)or &aors /iusfe&ol %P gmen-/'»%.?
Question: Is here o 3;@4 notion oj Fk6 Jor fhis wiodel!

Remar Cross‘ma wonbs  seems  to ke an - coreloted | Mot s

(o)

I quess s would immedm‘eea yueé the Xoeéowfna ower  loound gov Question 4

P pod )i



Cw The meandric Ferku‘l’Oﬂ: P new &eema &wil’ J)or oni(form mesnders

4.1 - TFermotons
A YA - 'ombsbie'% meassore  on Ve omid &70&"8 [o, IT
with umfom Ma?im(s) ie. M (La,b] x[o]) = 4 ([(e]x [sb]) = b-a ¥ O<esbed.

Thee is o ool vy fo asocele o permolbskion with o permaton.
Exomple: 1f

g=53%414L2¢ (one-Gre nokobion)
then

( ;:;ESZ;IWT:;M ﬁé?»ts i)

We then hoe o nekocel. wotion oj covwe?enoe ;6/ /oeruu+w"ion5'~
Jn 23 A Y /Qq; 22 U wrd. Wcak—‘éoro&gr

Some in-feresl:irg o farmu}ons :

%#e;;-m&,.%

Um‘.form

A BT of HisToRY:
o /n‘ﬁoJMaI %( r‘/o’pren , Kohdﬁamwal Horeirs , M , &m/b«o in 2014 £ 5‘«1’3 farmf@{'ion
&Ws &nc( ‘lwwar(er 'J'ed'mg (o& d Ceon-/-erfv{ oj ?arlwns fr Jﬂfﬁ)




* :Pg‘agélec;J n fhe /orobaéi&'s{ic ca«uum}% L;,-

* Kenz,on/ ng) H,gc/m, Winxeer ~nd Ponuu)éy!‘ions with fxe:J /m#un Engities.

% &ssmo' Bovel ) :rréng, Gerin /fﬁoazoon, ?crm@ and lﬁ:ﬁ#ﬁ S/Q»/ém—awk:/lkj

* There 45 wow o croi't{: gzrie &f-arufwe s‘{—daina buwnts oj non-uniﬁar_m_
rondow 'oerm«rlal—ions (see for inghonce, MJ PHUD hesis %r‘ on overview )

4.2 - P instroctive examféb: The coe <2Y Poxles ’]Defm0‘|i‘"i0"3

A o(f size n i d er OS sjwﬁfe corves €, od € i [0 ']2
which  crese  each other em-i@& 2n-1 tines and  such Hht:
. Ci dots on He &X{—MJ sde oj [O,I]z , ends on dhe r:gk’c-wa sde ooe [o,(]z
&MA hever wouves  dn 'W\e &(g{ Jiv«(—iom, (E‘(U;.,,&Wwa' H— S ‘@e 8\&1}“ °§ ) cow‘-. gmd-ion
frow i & [o4.)

* ﬁz duts on He  bolom sde Oj [0,‘-_]2 , ends on Hhe {c‘: dide OJ ]
ond  never woves dn the lphom divection . (Ec(uiv.s&vﬂeza, W+ e 8Ve6)‘n og o couk. gm&ion

fow (0] to [04] rokted (93 3O degress)

We den"(Xa fwo moncten  meonders Us\va the ol A@nk&w‘bf\ 3@" mesmders.

E_ﬁgw?@,: There 15 o otorl uey bo encode o wonctone mamder with o fexmub‘rioy\-.

the reltive order kehween wombers

q
£\
/\ : n“J — Qg = L A 6 0 8§
b Redece fhe qelow  pormotskion
f\a; x to e onique wﬁf::":n Y pleservng
N




T"V% set ?(Nono*bne, Mﬁ&) 25 G%A Ye y;': Oé) Bax%er l’,ermu‘b*iows.

(‘_Pﬁocos\kﬁm g Tl/«e rm@ k() Is 9O \)‘.(')ec\-ion Le{uoeen wotone. e dnders ocg Se "
\_&n,& Boxter ?evm0¥a)riovs 08 s\

%&x‘tex fetmuhhons enaoas se/uerae hice combinstorn@ ?rora*ies & etfu}w&n{’ ooegin#ions:
A s o fermmlwhon &uo'»Jing Yhe Frﬂem& 2-41-3 ond B-14-2
G (1) < T (4 ) <T (43 )< T (i)

ie. O is Paxter & z A<hyed, sk, or
T (4,) € 0 (43 )< T (i) <O ()

Theorem - (%oraa, Haszoun 20&1)
lj On 4is O uiform "Poxter FermukaHOn oj sze h then
Mg —,;J:,,o—% My = Boxter permoton

QAemore - The Fooxter Fermo{;y\ ,(LB S 9 random /oermu-lon/ ie 3 tondom i)robskle«'% MQISORe
OS ‘ﬂ\e UY\'\‘C Sfuore [O‘nz.
Snmoes()ons-,

“Poaxter (ermujrw(—ions

|MPORTANT  COMNENSTS 3

o These fe(mu}aahbns e An bi()ecl'iow with otter /mlereﬁma combinsAorisf OLZ)@JS/ such s
trees, wolk in cones, b‘/’o&r orientbions, Lsselltions | e%c}.

e The ‘)(box 03 Qe Yheoem dleve sucfues Hhe 8('\)0"& og cedmin  coslescent -wastk ;rra-aseé



° The BﬂX‘é&Y fzmd'}lon con bg wwsl‘m;‘}'aJ jmm a ‘I’UJO*(JIM Corfeei‘et} 30»0"

_’_saﬂ'e,m o(f SDEs.

P T recorlly iwhodesd o o prmeler ity ({‘//1}@.«1@ of ndon prwolons
clled Stew  Brownion fa‘mujfons which ore  aniversof Obd’ec(s

a(f mwg models, e/ yorolwn ‘osvmu'H'fonS) ond  such Ht

(se. sca&va Gmits

AL

-

1
2!

= /(’[’6 X /Cé,j_'cl = Prownion se(»mb@e rermujfan 9 ¥ t1e[0.l]
('7 Dnother imrorﬂm‘f (fm'% o& rnw«&w\ Glbexmu-‘-ons.

S'\moea*ions :

qg=0.9 Ep=(Xp,¥)p)

oy
R,
- il ..j{\\ \f
R . ‘5‘_-.:4
A

N




L.3 - The  meandric f'pervnujron (PART 1)
We con encode 3 mander with its ¥ meMAYiC, :j)erw-dl'@"ioﬂ' in o smbor de:
Examole.

LP m.eam'rtc. -
— ie = 46543278

A cﬁ s helN is o 'retmvjrul'l‘oh it an be obbined (fmm‘me mop ?.

Somohime # s convenent  do Wink sbost mesrders on Yhe sfker‘e,

1 ] rse in m+ o form
The s the c_gndecjv 5@63 & Sumﬁo
meandric rermou—ions.
Mu we w'-ee fxo‘ooee. an exreioi+ COﬂ&‘\'ruoq'ion °<§ the meavdric, c\perw\u-l-on.

S‘»mueo\&ion S:




b - Some ':m{}owi—uw\' oL(')ec’}s in Rondow gwue‘\r(‘f: s & Q&

We oo% giug in%prme Js/ﬁh’?‘on.s hgre:

For ¥e (O/Z), a A s g Yondom f)mlwtn&% messure
on C obbined os the bimH %{’ regu&rizeol versions od’

X-h h do o whle-pbne GFF
e CJZE , where -7 “© F ©
~Sdh s cheague —messve. on (.

[Foﬁ EXPERTS: AL is dhe Sres-messore coszbncan & o g"a&&— Wurkecl ond- sreqs X-?wnlum s‘ohexe]

’HPOI?_TANT FACTS aboul' JIN AL s V‘amolom/.

/Q(Q:)=i as.

e U is Qas. non-o(-omic/-

° U as d:eiaus 'ooa;Jrive MeSS (’.o cren &Joae/l's

et D be o awurea cmnec‘ec‘) o‘)en) c,omreex clomsin not eT.aé {o G. Fix

5be OD. A s o one-pmeter  fouily (indred
ba K20) oJ ronclom non—cro&’ma corves  (viewed wadls Fime 'a.mms#z#im) m D oerom @
o b wich sm‘«'sﬁ'es : b D

X con forma( nwrionce.

x o cerlsin c{owm Morkov fnraf\%(

HPORTANT FACTS obost CHORDAL S(Es -

Thete comes ore  yon-crossing
c for Osk<l the e is as. s_g_nfé
br L<h<B the core as. bouches i\‘&fol

X evera ‘Jo'm is contuined in o é?O
For nzg e corve = os 5(&:&—&&»05

[}




The is & pendom
Sf&ce—f«%na corve /Z in € which:
x otorte ond enls of 00,
x when K'>8, m s ‘us{ o fwo-wded  Usriont 00{’ chordol  SLEy.
x whui fe(as‘ be obtsined om & fuwo-selkd woront of Sty
tere ve% f ng-in” v"ﬁe &ura which Hclisconects fmm ibs ﬁugeé f»m(.

HPORTANT FACTS  obout wha&:—ren StEs: o Tese comes o ron- - crossing bot m-f‘%"g

5«% K>y

o These corves ore invsriont onder aaa&ng {ms&vabn,
rolstion L fime-veversef.

e Gien g §-1g6 4 od sn 4 whdle-
pore  SLE; we 9(»»65 prametizel ) with 4, ie.
AL (/z[_'o,£]>=t , ¥ telo].

A.S—Consérud—ina_?ermu-ions (fnom SlEs and LQG: Tee meondric permoton (PART2)
Te recipe:
Fix Sc(02) aond K, Kk >4
Let
20 A be s §-LQ6 ores messore

. (”LL’,)Zz) 3 'I:au % uoho@?‘aesne, %}xz-feema SLEs oS :rxmm-lers (Ka.,kz).

(—* e  couplin ween is T I} r mowment
Then The cooplg bet 1, =1 NOT  specified for e ¢

:L) We rsrame"'v‘.ze_ /Z and /Z wiH\ AL
i 2 !

2) We consickr the jonol'ion Y:lo] — [04] sxh thst 121(t)=/2(ﬂp(e)) for o te[o,1].

L’? /njarm.w “‘L con'/' mo'u'-on olyt'mver‘ Com‘x)rna_
H‘a& or&[er‘ n whlch ’Z ond /7 hl‘\l‘s '”\e Fom(:s OJ C.

3) We ole&ine, +he ?ermo-l-on SEsocioted w:‘H’ (,(,(,/0[" ”Zz) bg

T(A)= Leb {ke[_o,ijr (t,’t}’(fﬂeA} )

(_; Ohe— dimension®

leb. meazsore
}—"nform.\%al T s the aL& rom 8 the. fama\a*\on Y.



Orne  con mfesce €D) with e f;%wirg ez{uivaeen{ obf&ni-‘-ion ino’e/p. of Y:
Lemmo: T ( (a5] x [c,J]) = U ( /PZL( o8)) N /'Zz([_c,J])> , Ji;y M yeclma&.s E;,L]x[c,J]g[o'qz.

(‘Er_ogc‘r: glé C))

T (k)5 [cd])+ Leb Jepb) | pye[ed]
> We need o be asmé%e with mu@‘-f‘oee foin-éacé’ SUEs (ot Hhis 4s OK!)

Now/a.s., Xor 06»004 eoerg %C[O,l], we hove
Ye)e [ed] e 7 ( ) € ([cd])

Since /?Z("/’(f)) = /121 (t) Ea defm,‘-}ion/ Hen

T (8] x [ed]) = Leb 5 tefael| 4 ()€ /'ZZ([C,J])S

- e (7, (81) N (14]))
/Z([a":’]) L’Ea oor  choice o(f Lime rurme{-rizw('fon. 0

Two Im 'oor Eant SFeoiae coses:

e In %oraa'zz_’ it ws shown thot é’or esch  choice of (f,c,)e(-i,i)x(o,:\
for the  sxew Brownion r>ermo+on Ay, there exists ¥e (0,2) ond o
coopling o} two  whole —plane  SLE Mo oves such thit  Fhe ()e.rmo'|'0n construhl

( b concdes with Aty

ggg.vd Gien Ye(02), the (,mmekr C[G(O,I) delormines an ongle @€ (O,TC) 0 thot the
EXPERTS : tuwo SEs  ore couooeeal with the \\/_@gm_ava_geo VH Qa)f)&na" oj omaee o.
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G Hitle [Sheffietd
> See our ?ﬂ . f" for‘“er ex)oél%bn&
o '/ozlte*e}( with G‘wavme ond  Son (2022)) we cigndeol'urg‘ﬂv{' ‘\l‘aefef:ermo"'ors Cmit
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h o non—exf(’icﬂ’ waal
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Noreover ) the wu(? dedermingd O meonder shoold  conver 4o - LG + 2 L SLeg
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4.6 - Rero&\né Anvsrionce jo( the  meondric Fermo-lon

We consider the Xo%wiv? re-roo’rin(j cfnm}‘non on  mesnders:

m = P(m)

ﬁ ﬂ %_ ﬂ‘*’eae“m

RO Y% \L)j J mesnder  m'
L 3256 Ormﬂemeander CPore the mesnder
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We con froue the same ffor.-\a gor Whe  MEANDRIC PERNUTON :
ﬂmm(z.Jeuﬁme, Son '25) let T ke the meandric pemmoten. Fix te[0].
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Y B
t A%

where Y as the ﬁm\diow vved 1o eb&me We meandric Ty@mdon
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thot

s
T (8,%)= |5 (#-E)
which s e.xoc)fea Re  voblve C.ov\(')ec‘urecl gor e  meandric [Qermu-‘on,
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In some (‘)6\"{ works  with Ewsin Gwavme, Kin épn, Nine Holden and T yo/ we
é(’dr{ec[ “'o 'Inue%*ita%e_ Se,uexde frofer(-n‘es 05 H\e. Fermo'lons T oonéror}ecl " the Iofev-'oos
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(1 We ex‘o&‘a#@g Com'Oo‘,’eJ E[ug] | when .ty is fhe Boxter rermu"’on}

@) We inved’iz.v"ed the  behwioors oJ’_ [M'lerns an dhe skew Brownisn fmrmo“von s

(3) We showed Thot the Haosdor(fa” dimengion oj Hhe soﬂ)o_r{- of /4 f)elmu-l-ons T
conghrocted in Yhe presioos seckion 4> wfwuds one.

@) We swhoied the  behovioor o} the &naa‘k of the &nae&— chrea&'ma
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:Fo( =] ?exwa-‘-ﬁan q , the
LIS(e) ds the  moximsf @,J;m&% o§ o sbret Lo [4,10] NZ <t
'H\e redrickion oX aq -Lo L Js  monotone ,incress'mg.
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Com menjcs .

@) The theoem s ssying Host Ls(ew)= o(1anl).

@) There crit fouibies of pollem-suoiding pemobtions €, st if
is oniform in & then  LS(5)= S (I6).

) The theorem hotds for Roxder [Demu-k\A-ions.

() The bw 03 the &yg% o(‘)f the eovaesjr jncredsira &losecruance n
PRoxter ‘oexmu\—dreon s qme + e Gw af the eovzeer directed f\v“»
in biroegr orientotions . The  Gher o be infrpreted o o medel of
bst Me_ﬁacoeekon n fegmr meps
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C_c_)nd'eﬂe . 'o((b’,e')=ot(f) , Ae. ine‘aencJeml of ©
c o (¥) s incweasma an ¥

-
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Lo of fhe poaf of the Thecrom:
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Ac [ot]x[os]) v [t]x[s1] Vaen y/%k

Note 'HB% %r intdonce  the 8#&(9“ og a non—deaeesirg X«wﬁon (or o sobset o‘fi 2+) A monofone.
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We  how prove dhe  dheorem Ssming the dwo fw‘:os'\l—ions hold.
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There fone
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