}um' Clel - F’a7 2]

&LL'L)JV 12:”&
aTw/

iyl b p-is




$STRBILIX MG FUNCTION RLS

AND CENTRRL LIMIT THEORE™LY

IN STOCHASTIC GEOTIETRY
WITH

APPLICATIONS TO TDH

(aﬁLath/D K‘(’LJ' .,Z»u

Ol /& /ol



OUTLINE

PRRT T
.+ Po18oN PROCESS, RiNomiAL PRocE(

* THE FRAMEWORK OF PEAqu‘E ﬂA/.D YukICH :
"STRBILIZNG FUNCTIONALSL

« CENTRAL L/MiT THEOREMS

CENTRAL LIMIT THEOREMS FOR SOME GRAPHS IN
COMPUTATIONAL GEOMETRY

BY MATHEW D. PENROSE AND J. E. YUKICH!

University of Durham and Lehigh University
Let (B,)) be an increasing sequence of regions in d-dimensional space

_PART IC g lomep s i i o gl e b e
- APPLICATIONS (N TDR: CLT PR Bem/ WMBELAS
. STeoTH BOOTITRAP
Jo« o work il

~ . Palouile - B.
m\m B. Rycraft

~ C. i




1. DRTA GENERANON
u».!u(yma ‘u-ob. Space o, F, iP)
. Poiton Procels ¥ aime INTENGTY 2cbt on RE
(@) Rrol Boel 8 A 2RD : PCR) A~ Po(AIRI)
&) VA, A pairie te da.{)oml Buel &y § R, ')Dc,q,()j iualf.

Cowlirudou : X, )% ;. iid o 17 = B

N ~ R
'90&3: )(uX’_ L] X?V(ﬂ)

o GiorneL PRCESS MUy ouw ldd BoREL RET B
(o) we N 2 e *m(i;al\'mq
Cb) Xiyooy X ivd Q&oro\ﬂq o Louwe ditbslihon 0w B

W

. OBSERVATION ONDXS : (Bn)ugy . BeS RY ot
(@) 13l = m/2 q ©) 1Q-Bul /1w = ©  (us)
(‘0) IALGJIN Qﬁh %w = [Il “UO.U&\‘L-‘N Iow»ch“}'“



Q. The TRAME(OOK OF Pemose & YuricH  (RORP, ,zoal) @
H oresl-vobed | defed o al fucte ebee of R
- # A Yraglba dwarad ¢ P(A+x) = HCU) V?lglﬂdﬁ'ufk vxeﬂfl
. odd-owe colt :  A() = HCDILYOY) - HCon)
DEFINTION : | 45 Srongly 84ub=b‘;w4 4 3 ag fude ry. Ky ("raolnwc/
Slabiligahse ’ ) aud ACe) &k Hof oidl ProbaLfH-y 1
ACCDB(0,8)) v A) = ales) YACINBODS) Lule.
i Wb T EXAMPLE: 4 Goue wokz(\m la

uearal \ai




3. Towad$ He CIT /[ fuchler coudibio.d
¢ (/(u*.]Qom bouualeal Momeml& Cbadf/\'@a: N\

Spo s Ellatt.a)l] <o
HEB g ARl 3alAl ]
de A 2 T2

Were B =18u+x | xe, new|
U, g 2 - bigwiol process ou A o/ wiioris ety

. [H A ‘Zd aswialy bowuded : 3 Yo+
yrauely I d
IHC) | < § C dhiancl) + #2)T  wlel® fuie.

=3 &*'0'-3 laloilbzaton |, Uu:,gmw, loowdedd AusiadN
and  pfsowsl bowdelucs lead B GT Jfor HR) aud H( )
wl@m F)(D = ?’Bh | uwa, - biw. P°C6NO& Bu (:)/ Uw;'l M{}A



THesRBM (P& Y, ool ) : &u”oic Ty (%vl«/ @fabiliang go/wpbp,,
uu{‘mw bourded Auswakt Gudiow su B aud 4 polynoucdly leou voled.
The. Hoe are @ullal ™3 ¥ 3 0 &d Hel af +—

G) A Vor CHep,)) —

(i) 4% (HER - EHCRT) = INCoi0t)

(4ii) ™' Var CH(Uw,)) = P2,

(iv) 4% (HCAG) - Ef]) => W (0.PE) .
Rl gve. 4, “rad ¥ are 4‘d7mlm‘ #Mzdwa:ov[ B.), .
I‘Z He oliﬂb‘bh}muof A(o) A /uoa—alstdumle, Hhew M0

Q@Ju.ol‘"(,:(i)ﬁuc_ Cou Closs Lot 2R e CEEACU’)])L.

(i) Exlego fo Aowhowsseiesd Bt [biuauid proce, ey
K.D. Triuh, 20lf , YECP ("HCA™M D) ") .



?‘D’aﬁ — lkaiw ’ihﬁ\‘@iﬂ‘euﬂ ‘ Toillow wede/ g,(l#

D R flsboc: Gy = [4410 0= 24 Qs /4
iR i

Z ] =Q“{ Play | ysg,yezdf ,

Where < QOO'COGN’)‘M‘C GNW'J o 29

/
2 mh.,aolcobﬂmcew E [ HCR H%]"cwl,cx’) ﬂH(W)er ﬁ

31:, "{-2:6143 ng Bu;‘gff L% : Memw&ou Q]e Bu wet. Bx.
e ‘<'£| oud Qib & % Thew

HR) -ERR] = I NI, - E[HR) | 5,.]

= ZE Z 3 [H[{P) H(P. \ay) (P, an) ]d ]
Wlece ?'w«\qml@) Cafy o* P ad Pu= g, .




Cx) E[H((@u\&a)'.) | Fy. ] /4"[:5\1 @

idepedst of Fwad”/ VEN P

\L[H((Q\ﬁg) (R &;)]o‘* ‘] i‘tjp/ ////
- E[H206) o (Raag)|3, 1 =IEHR) 15, Y
) B AL (8) = HE)-H((ONG,) 0 (B ngy)), 4 <k

A du
Thew H(D.,)*E[HCP!.)] = E ‘E[Al;,c&") | a:%a—\] T QCD“I;
= CIT fr warkigake dfpecn  ( Tolesh , 1974, AoP) -

wl [ ) S EJ wax (k" Pl ] < @ | Thew -
) a<l, lu\, Z,D =PNYMIL;
Aot e (’i% ‘Lh Mx ,(])M’l ol o I)“°L°'L)H:7 ki I

1<k, (ele Lu_,’ 1 bywﬂr

&lﬂlﬂ 4 71 = ﬂv w L P
@laleLe: ) k‘” izk ‘D"‘“ i i (IIXCII )-Etlxn).




5) () ad (49 ,Jab“uo ‘Qrou msua fy onditow -
(’i‘l'i) UKR« . "Bad [AX (&.) aok Av a leon‘ M&(iLLOeril d' 2 G"y I boLP

ludeed | hl-‘h\cj Sl-rmﬁ dald ?1‘944-‘&« Love ﬁr 2 ]0,1;@,4 \f \,
L\-}_CBu)—>ACao) Q.4 oJ4c—°a°-\' ’
Mb ) O0ue Ctw au.o R\ uj Lewts &/L L’J KZIO)’W Lﬂhmbry Codi hoe. J ’

| T D - L EFA;CQWQJ I, /1

TV
=] & L Ela (&) -a3, )]G ] - E[25:(8)+05)]G,] |
4‘ " Sell ahy = “wel Lel,aumwm}

Ploveouer | cbicy poiduil ayaauc e | (o0 e Gndilion
L. 5 'E[A C"’)H?z;] —p IE[ ELAqg (=) | TR 11 M’

4‘1‘u

T ke ELSD — avt A L(P).
Qouark: Needdo oo ATH> 0 pite e Qhled Qi u



EXpmPLES : L - hesvert lA&'JLLod a Pk, Vbrous: am/«l 1
PGJ!&]-(N Folls At bar d

— c[.a"&J:uj [mnl: Grven H W"H’M S‘l-rou(q dabilation !

—> problew :  percolaion i Hle udrlyng grople Car Yuuflioa] Qouplex ) —»

dmﬂnﬂ l-Le, |cml ‘\orul auf:‘?uaka« Caw ladc 'ovma; G/éall

'ﬂewar&; &wml Pa"JN On 0{70"'40%0 /&ortualif?« oud &UGL’&;HH@&/

= 7&':«[ Adead a/ﬁv‘ab&‘ga/m«. A Lee (1997, 1977)
— qwukw\'\)& Aot sl a/)fraxiu..al%«— (ra/eg a/ Cb«-wVD(az b ) )
| Clataiee (deo8) | Laol»;éaa-ﬂqw coat (2016)
~  Score fuchudi H(R) =T ECx, )
o ey ehal(2ol9), " Sopthuoras ol ()



TERSISTENT BEM MumderRd avd CLT

v Qb ol oboz: (8,), , Gule, (M )L;

¢ Tihobew: X o Buk , r>o
)  Ceck: e(x) = {Pex| N 80xir) ¢ #
(&) Vidomt-hpt: VR _(X) - ,ngxlxa EynEEs j
A de ]{Llfow‘uﬂ %rCX) vF'f Wl . KX):= (’erX) : P>o)

ddddd

° Pe\*&i&kh\t 2k Mmuw ke : S IR :
QLTLA < 0, o_équ—l J /
o (1) = diwl(Zy(%y))
= Ol:W(Bq(KA)!\ Z%(KI‘)] -

CB&A )i s pecdidteace olagraa



+ Cowtribebioe : qu&ltwam.u el al. (&@IZ} PT’Z:F)
(JETEN))
u.b.TmL Colo)‘?, EcP) , farcueeks (T )
. aud Polowk (L9) . ° S\Lfau‘j &b (reban
&xﬁkf 6# “;l.’, Ol‘l:i WL/J-F'VOJ‘M('C a«p«ﬂolyc /horwqé»‘/7 U Cr;}lcal l’?lhc

TheorEn: Lot beN ond (r,4,) i (2. %) e A . Lotk L aub-
Wicow( M&Hau Lo, l'\l"l [of 'PM DTN procead au fowl]d w/
4&@&\7 m-k . The #yrau c}eﬁo.- .dli

( "‘1&4 Ad e A \,4,5))

e LR )]\—>N‘@0 r)
\Bg L k(a2 ) EC & ek R)] / Gnspue
. Cuecc/wﬁ )Q
Rewark : Qcke Chobowent for biusw] praced .




HWLICRTION : THE SPooTH BooTILTRRAP

v Aiw:  Gouldeae dgvl for E[ RS (kcat8)]
. Id,(,m Ute m&\y\u"o)\t MOPMHQ Yo euam, aroxie ate o.ﬁolo‘ce Aderl:
[3'?7 Cu&""‘fﬁ)&)) * Y
. Probla. - Qi Cavkot lee Cnm‘u.}eo( Al prochce |
| Solubay i * Sl @ael&rqp %y@e// k., Plowd | 2o2!
1. Bhuwde A avd daw ’P*' ) ,7’“3 #ww

2, Cowpujf» -pat J‘ 0 B

= B (ks "'497 V- BT ke RU))]
2 F*rl‘“"“w‘@ Pupc 5‘/ ““d"‘"‘“’*“‘*?’ &V\ﬁ)" Tor
FA L n (L&'Cb(u 4R,)) - ﬂg(to"‘q?\ “'?wc:l




BB

1 Ne. FRomM

GALAXIBL oF SDIS-Y

v Three Qeu-.f\a o,

.S?

2000 4
=
@© 15001
S 1000 4

500 4

¢

laxijes

L'L c«CCoMbu,

red- glefd

-
@ 15004
o

401

301

201

number

10 20 30

number

10 20 30

10 20 30

2000

S 1000 4

5001

404

301

201

number

number

20001

-
@ 15001
o

500 1

401

301

number

number

S 10004

201

. o . Qibl
D O
0 i" _ O _ 0 . wek /),,,-;.
QuesTion
; ERE &{'QLH,‘IC&”Z w f! eual [)Q"'k}h A
ead Qau.‘t
M+ Rulpe #Ds jor g=0.L
' w/ VR- ‘L""O}'Cu
Gu( e &'7 Qulley  w!

Quesehle boekﬂ'vap






