INTRODUVCT(ON

| CERNOQULLI PDPONO D ERCOLATION ON 2‘*

SC}(Apl - G = (ZO\, E) € - {)x,‘és c,zd l(x-a[\‘ :l}

I [ P
A:l !
Ad- 2
A=3 ~
- p ele)
w(e)=0 * Pos ed”
g
== edge s ppen wctg\ PQOL“ ..
w(e):l‘_fe- . cooscot leQ pf\oLa. (l_r)
((Or‘m\\ [

< P“COQ“LL‘W\ mef@uc\ak‘m w = (W(‘)>cee € {O/ '3 -

P:lo\w«&'ofsl'fc {)r\armerwml( (ﬁ Y, G'/ P,)
} €

.Q. = (0/ { ; ?nootuc.\ G‘—aanqu\

®CE
P' = (Der\m ou@f(p>> ‘;ﬁoo\uck m Casune .



P(/\c oQo«‘\'(m Pf\oLab‘. Qt%

}@(r\:el(e% f i O“LF ]

[0 X o Wa )

Oe20 (o a @&Q-o\e()mo( e«)cn" (oee Goceacs ¢ SD\eeL ,)>

Pf\op:\ 9: EO,IJ —_— [O,IJ e Mmen OkCC.r\eaSCMq

——

P:_Oo?: see ~C9~o-pb,r\ | .

-

Pz pd)zsup { pelo. ) 2 O(p)=0}

O}

O Pe L P
— | —>
©k)=0 G (f) >0
W‘J N_\/
SMBML’CQO < wup MC’WLL(AQ
negme. nealmne

d=1
’J;n>,\

9(9) :PP[OG—/)*_) < P' [ S (w\'g oQ Qen%Hl n 9\,,., OJ _



Tgcmem: IQ d 22

‘o <e¢(o\)<q

a— ey

fﬁiﬁg pe D0 ! /14 :

o -
o 1

f
tﬁr—o - paeve l%ox!' ¥ P <Z—L\ S (f) =0

Le\' Tr: = {’h’ eo\ge seo?—amocdcm% pa's Qe"ﬁ*o"‘li

om O
Leh a2l TET,
9(” < \P & U {a@ Be edges oQ T ane openﬂ
e,
<2 P,[oQQ&cAaew’{“'“"CW"J
T xe N, - -
P
= “\n\ ?h
<?_o\en > O
o \)(C-l-



Pc (2) < \‘4

(29 & @) nomsbaid s (1 3)

w ~ P? — 0\)“ ~ PI P
keia r\e.Su(}\'I O ¢S mol‘ ancclcco\ l‘o fres) (mn W

LPQ O us D'M'\(\/\aMmDLC.A ‘04/6 o u?wouOL dm.w"






, A
Pernovicr fPeErcoLATION ON 2

| DEFINITIONS

14. GrApm TermINOLO&T .

4
. A ,
Foe ac=(3,,..,2x,) € 25, loel, = Z\ [ (L MM)
4
fx.‘\qpp\ S}M"uf\t on 2 _'.
E:{(N,;)}C?“Il‘x-%l(.:l} ”d.@t sc\’e

: 4
No—lal’(e e FG\ t/a €l J ’urL(lC. x% :{*/3‘ .

. IQ x«a EE we sa.é LQAL i omd 19 ane MCCaa\QOMF\S ama[

we Mi“e, D&u\a 2

4
5 (2 ,€) s om c.‘fnPimilc %’mpg oe Aeep\eg 24d.

[

Dﬁﬁj A ,QQE‘ UQ Q‘”“b& ¢ Q‘”’“ a ""‘f\\"oﬂ— 7 ‘o o 'ucql'eoc ¢ & a |
§¢1u_emc¢. \5-‘: (Ko/ i ‘fe) oQ gl(_{fcﬁ?ﬁL ’Ut’\l’(cgp ol‘

\6 = %- 364 =9 om A Jvi;.e{l\/,,,/Q} K;K;-.QE_

L

|

S
s |




4.2,

Re«rﬂml‘; floc-gll, = emim '{ Q""Q)ta(x)/ ¥ 'Pa{g‘ P\Om x }ob }

‘g\aPQ A&S\'%Cc 5¢\'rwe.cm oc amd %.e

NOJ’, ,\n: {‘m/"'/m}d "box { SCze ™M MOM'""A O\\

p_eQ -gel’ Sc¢ ZA . We Jepdn-e

VS8 iz {xes:ayert s %.Q-_}

“ ngenteoc me; es"

/'géao Loomolm” ge s°

+cAS iz {auaée ;zesl‘a¢s‘9

PERCOLATION CON FIGO RATIONS

(bbonJ\) 9¢nc¢°n}¢‘m cr-?c‘%a.nal’cm . w;(@(c))eeE € (o, 1‘$€ '

r_(l‘. : ‘0/435 c-l-)-‘.-i> 8‘(5)
w « E, zle: «-)(g)';1}

We oe‘em Co\eml’t‘()ca w wi(‘Q th Su\vg\agg%‘.(zo‘,gu).

&Q: el o € {o, l_ge

s Aon edee ecc s said to be -open P wile)-1,

- COOSCA C( w(e)=0 .
. ﬂpow\ V- (f,,T,,...,YQ) s sowd Yo be opem Ce ¥o w(Bd)=1 .

A tQu.olo\ o o carmerleol cmponem" ae Gw .

No‘ah‘h: € lw) = LQM“M c;m"aim(mea 2%



I3 PROCGACGILITY FORHAL\SM.

GoaQ ; ma’(g\gmwa‘(cao ¢ o\)é‘toL by Aesmi¥>fmoé 0\

nono\om CQMM\\- oQ {0,[3E ,wQénL kai compmmes

unt O\ol'm'm(& as “MAQPCMACV\L “p- \;.‘o..seak Co«?’ﬂ'Q QJPS .

Tdeas \: nom dom 'Uaru'aLOe. gmméo/isﬂﬂ )

@l, %,\pJ abelngch auoccuidmo pﬂo‘od\oigcl«a space

meaSuﬂa‘oor_ e " -

ane cid  Gemnaddl (p) a.v.

L; maw\emo\lcm@ o\p&‘c.c" : 'lamo\om oam‘o\aoc X .

aa\mm“aae, . \)Qeoci.&oa‘}«a , g We Com odd nOvnAhnmes

o\,;so-o\ruow\]rag,c e PN\Ovmcl‘CA PG meAcJ

- A \cunQ" bo S“u.Aa & e@u} oQ p ™ '5

o olismn

Tdeo L : ea,pQ{c,L\- pno\_»\a(QiL.a space

me, d(neA'QAQ ulw{p & S,e\' "Q C?’“e\'%uno\}c‘ms 'UJLLQ\
o pnob«\o(OAU shuachune - ({O,He, T, Pf)
e Fis Re pf\oo\uc} - o-oeac\of\a .

s Poa I Pe Cproduch measune  whene pe zp8, 40508,

‘ Pﬂo\)a. ™measunl on 20, ‘;

Ly mo\\Qcmo«}‘ccaQ o\o&‘(c} o w LQemen\' oe {Ol} (equtﬂ\ Kr)\ Pf>> |



R eVakcms \ac\rfween the k'wo QO\maQ\'ws.

. 1@ (X(Q)(eé ane ik B%mowQQv' (p) . ['an
e Cro o X = (Xw) s P

® I% me Co'nscokcn_s th SCCOY\A Oﬂ\ﬁhoxei&'ﬁ. , WV\A
‘wnse__a 10,1}

W wi(e)

e pﬁob'u\-«-ms. Xc\

Um den P, (Xe)eee ane cd &&wmcwgz( (f}

I'\ @cs cOo\SS we w\QQ MMMQ% | wm\( wd& @w secondh Q(Amay&m
thnc @ ¢QQQ<} DQ 4 (& mnone m\,(’;al . we howe
O e .rmco\.cw\cA Space G a ()ow“ t@a Oe ?no\m\o\Q{\‘g measw s,

| (\0,11,3‘) | KPP‘)M P<)

. ..Sf'f_'\(’, eocownp.eu oQﬁfu&hL& ((e. (QermcﬂB Oe G’) :

—y { wie) = ay ) Wleb = MLB e,k €t Wy, uk €0)]
A )
-5 {3(1-0‘6}; {3 Oanpa\\'Q\ Qnm x-‘o‘a} 9‘,\662 W%’

- {A c—-)BS: 1316'\ 3565. WH%} A'BCZO\

o0
d
) lac () oo} = { x LCOO"Q’ b o t‘me(m’lrc cou‘c/\} xéz :\f



@ \

=
- Some MWIOCS 69(\(«& ’\MJM"\)O\M'A\OOCO . (\'e. mt’us.?c\ 40T R V3w
o1, (0,1} X
- wie): \w'(—_; w(e) t vawc oQ one eo(%c .

"‘.> N ‘ ){‘o,qe.__» \\ \){-o oo}

w — mumbea oQ ton e\fm{l’c cOus ens (t;\ w

» RCM(MD\L'\'. Pp cs c(,)‘anactf,(ieA \‘"6

‘ ~ (wl k-tu
‘¥¢'...¢L AJ\A'»-.ML P‘,.{w(e.'):u,,.../m(el)—_u\() = P “(\'f) el

k
wikere Wl = ) w;

Tes)

.N}'o\'o\t‘m : EP — Coépt&akm ossooﬁolcl l'o P,

2 PRo PERTIES .

21. MONOTON: CIT‘Z_

V) incneasimg  nop

Qu.e,.s‘uv\s; \He CoCPCC—\' Pr [‘.)cc—-axa \
—) WQO\" S kgt Qno‘)f/\\‘\a DQ P\;\'x(—ﬂa) umeAa\ma @\t’.( QO'C ;

- How ‘-o poovc,(\?

EO’*M'P {0,‘32 wi& k&C pnoo\uc‘ n denimg

w €y = Ne €E w(e) € mle) -



I
DeQ: Amn emm‘ Ae@l (K3 0mm¢0~$(‘mg \.Q

wesy

weA } - 7€A'

A ¢S Aecaeast‘m% Ce R d(,a\cas(mg

.G_x: {""""63 /2 “C’t\ >/ lO} one -«Cmcwl‘mg .
{lcl‘ = (o } (V'Y M&‘w\&\ "l'ﬁ\'c'\eﬁSlTMla n D‘(O\CAS(W\@ -

,p:!i. Cf A,D one L‘Mmco\scmg te\av\ A(‘\D, RAUD ane mtreasing .

'D'FQ A QW\CL[M (- {o,11€

) lR Us cMCmcn.h‘ma. 1\{

© €y o (W lm)

Lb s decneas ngy c‘e

Wy B () fp) .

—Ell: e{“’> & 'szu)l 0 (meneasing

R*I A UnO\caS('mg &= ‘"A ('Mlheo-xds\% i

|
P:ﬂo.\(i)it” RETF be am (mCneasimg - ) them

P = P' [A:) <S mo'n-o\ecneasc‘m% -

(,;,;)yc‘ Q-. {01135,_, R w\co._sw\aLQe UM LaS (Mg r waied n 2o .’l'e\e.\

P — E, [e) S ™Mon Atcf\co;s(m.a,,-

R_\_g_ge: Ik Ju()()\‘cpi l‘o"nwc. @) . (W e"@NS ""6 a‘,re,a._‘mta(.‘,) w\‘lQ P: MA'
We ase a rw\mo('m CM,Q.;“% - wc" (UC)eGE be cid wm‘emnn o (o,1])

&P&nt QU\ C'\J"’Ua r € t°/4J xf (e) = ﬂu, Sp-



We Qwvc PSP' =% Xf < X, a.s.
= {0 < @Ky as.
»> ELf00)] ¢ E] fex)

e e "

Ef[e] E'[Q] |

ﬁp_f%: P, [xc—eg] , fr[o:@-) oo]/ E, [ICOU ane mon o\emea.scma (o p

2.2 Russo’s FORMULA

\x,/g Qms(‘Aef\ Pencapa‘c‘m m o Pt‘mdc %\0'0‘ €& < (\/, E) .

(jban'ne de?. as om (21 E))

_E_x'-_ G-; 5u\>%¢\apg Cmducecl ‘°‘0 N

~m 4

I 1|

I -]
———— ’
! A
] H :
i { i

—
QSQ M.t Ac (0,1?6',',» \We say tQ\c«‘— e €EE <o Pi’U'O\'aQ Qg A

(nmw(Q
R

'4|A (w) # A, (we)

wheae w¢ = wi) €
Do we ) = | l_(w(éf*gi

5}:.1‘5& ememb {e s piv. Qor A} (= {w: '“HA(W)# '“A(w‘)) ) S
Y meOLS.'VU\D\,MQC o cth nespect bo (w(e))eic- )

- Uv\o\cpenolcn\- oQ w(e) .



va: o /\ A = 0 — 'b/\,,‘ "

~—~—— ”LOocL\‘m% (_Oogcl Sun cc:

L

@iag\mm\a‘tt n CP(\ es (/n\’ A.\'(‘h-\

tPe Ncm\* {e. is PI?’UO"LAQ Qo\._P-}.

I -
frop. . Lt Ae {°/'?E -")"0"""";”&_ (ma(’@ Rat |€\<oo> . Rem .

I 0%: Pr[Al =Z rr{e cse-.‘r\r.()mAJ

e€E

Rie P LAY = )7 o (l_e)lEl—qu

WER
?

¢ ecm:h Sum®

PoQtam am{,a() om P m pon\i,cu.pm EN

('\DQO\( lwlz 2 wie >

ceE

Rk: Rusgo“’s ?mn‘hu()ot guves o 'gemc}m‘c (M}ane"a"tm OQ

tﬁc o\uu)va—l(‘f\rc OQ Cm\.mc_c‘um ()nobaeio,cl‘ucs, For eourmpoc

irf[OM),\»\]:Z P {f{?\;] )

Ap ecn, '

f_«_o_o?'. ?J € ={¢u'-'/€|rl S
@epc‘mc_ V—p,,~,P|< 6[0/‘] )'Lwe {Ollle
ke

/ Pf.,.../ Pk ({w}} = -_‘T' Pc‘.u; ("’95)‘-“;- WQC/\.& w;::w(e.;) ,.

(Re: B, = 6 . p)



OeeCma 2(9,, ,f),) P.,-/rL[AJ

k
4 d - P
2P - 2 - - 2 sy B ) .
X ,[A] 5 f(r /P) § b”e (e f)

Fioe € {1 k] “sisjoick”

: ¢
Aa(leondpnlnhln A )y (4 Pvlantn )
—_— D ;_\(_\/
=: A’ s i piv o A} N {ule):1)
A (ncreasing

- A) U({e;‘)(\/Qm AJ (\{w(c.‘):l})
1 I

meas. w. .k (wte;)) §31

s ek [A) P, e LA7D 4 P,,”,,,,“[C;PIV (nn) . p:
-1 i
Ao nol depend om p:

/'aQefmg ;anck‘m w@ pe )
Hence _3 f(p,,.--, Pk) = p‘,”__,,” [ecpov Qm h] a
P

2.3 HQRQLS Fka INEQUALITY (FKGK‘.Cm\‘uih,kas\’cpcuan/ %(m(b\e)

c- (2%€)

k'wwuhg t&‘&\' @ Ccfl\'aum CW‘\MCC"(M c,r\re,n\j occuns

In‘ui‘wm

SQ‘ Ou()ol erp o&t'\ cmm(;c.km,s I'o Otuun:
Pf [ 2(—>E l x(—sb] 2 P, [i«-’l’}

PLAIB)2P(A)

We eocpccl- - ¥a,3, a‘,l>€2

~omad mme%en&moqg ¥ R, 0 7



Brop. o) Let AN 7 evembs /thm b, LAND] 20, (A) P, )

e

“’) Let X,¥: Ll - R be h.ua boumd.ed (neneastmg nomdom
’UWD.LQG . TQCM

E,Ixv) > E[x)ELY)

Rk; Ho% M Mmone gemenaQ c,m\'coc": - Jefemdeml' rmooLeOs/ %emo\aﬂ

po oduch Space ...
P&_"Q A’ Ou.WOCCS to prove (5) . (1) ?’QQMS \"8 CMSC&&\.Cmﬁ X;aA
amd Yz Ay . Onden E=teey,-) amd wile o = wier)

FM‘C 'DOQut'mc.

Ve 90&31' prove “"6 induchim on = 21 that

(@) ’fe,%: Q"/\f\) R (J"\Cf\eaSl‘Ma
Er[e("’“"v“-') %(.wi/"'/““)) )/Eftgt“'u"’/“‘q')] E, [%(w,,-.., ")")] .

mel Yol e,%; {0,1) — R CMCQCuSON\g. WL.C)CU we oM aSsume

ot e(o) =9(0)=0 oumce atlo\m:a & comshomb o (’ aond /o
) o\acs moL chac wv Oﬂd,weﬂil’l’, I su
have (1) 0 ond 5(1) 20

CQ case , we

olmce e, 9 ane (‘mmaSc‘ma.

Hemce E‘,{e(w,)‘@(u,)) - ﬁr[e(w,):) [rf_‘a(u,))
=p {)q0) - pilOy acy)

20

Yow Qet n) | ond assume ol () kaQol.r-

Let Q,%: {o,-t)nlhgk t’mmeasﬁma,



Ef[ec"’u-"/”-n) %(”1)"'/ “’mn)]
=k Ef[g(w”m"’w”/‘> %(u”'"’ w"‘/')] + (l'P) Ep[e(u.)"'/w..;a) %(U.r-; UP‘}O)]

3

——

P E,[e(wu.",w..ll)] Ef [%(“"l""“’";‘)] « - M Eﬂ_%(m,,.ﬂ,w./o)) .
=0(1) =:4.01) =:{, (o) = g.(0)

a,
= Ef [e.(u.) %,(u,)] ) Ef[e,(”;)} Er[ﬁu(“’s)] .
TR&.S proves (@,,, Simce

Er[e|(w.)) = p&(\) +(1-p) Ql(\)
P Ef{e(u'/"'iuﬂ-/')] +(I“P)Ef[e(w“-"/ W ) o):]

Eptg(“’i)"') u‘"“)] '
o A eqw.:r\rOAOle’esa Ef t%‘(w')); Er[%(u,,...,w“,)‘—)

h

n

Lo Pom{c )] opwm €.

Lk X, ¢ 2 {o,4} ; — R be b & vncneasimy bowmde & nownd om MW&QJ‘
.26)' xm = Er {Xlw,,---,u,.} }ym = Ef[\,\uu"’/h’mi},

Fo evean o ) | ,we kwe) \oca 0 )

E,[XMV,) P Er[xm) E,[Y,,,),

Q'a me G‘hmh‘m% ape Cmr\e\renlaemu: &Cﬂ‘em‘/ i Qm

Xe =X omdy Y w U oamd L

omd we &\"Oum
E, [xy) > E,[x)ELy)
bqa H,;Q;‘moa @\z thv“." ' tﬁ\c ea,ual'un\ a'bau—c a8 mn tmo(.s }a uv\Qam-‘}td_

'Scc_ €.q. Grinnetr CTIRZARKER [ 4?4. (3“‘24‘:‘«-‘&\)
o WALTERS  (faobabilily aoill mankomgdles) ¢. 134, .



C; n O(Oa% .

Ie A,D ane decreasimg Benm
e lAann) 2v1AdP (o)
IQ A (5 Cmcneas(m% omd Qs d«l—cr\co\smg y, t&(m

P, LAnod < gAY P (0).

Cmoo()ama: (squane ~noot trick )

P PLA V- UAy) Yl-¢

l
Teem MAax P,[A;) ), - 84.
l¢o <l

,E'J A,,----,Ak be k Cmmcoxsfm% ey emrs /\<>,I : 2t &0,

froofs P (A 0 0AL) = 1- blaa.nAf)

FKe : ¢
AT AT
'H"'\;MCus
\
$ 1o (1 maxpla))
lte € ke

4%
e manc I’,[AJ), (- (l-PrLA,U---UM])

(€i <k

Afpeécal’cmv: ?o\ '&\c&al’c‘m o Zz

P,[@] -8 = f,[@] y 1-{e'.

¢
aR  Paom 0L ?
ST e ol o U
l"0 nt%a)‘ wot’ WJS o

19\.: wpeen ““Oe oe@mml-
U'g &. ’\\.‘%&\\’ S(\Ae _



2.4. DK -ReimeER TNEQLUALITY .

G=(V,E) epem.‘e %ﬂagQ.
no‘o‘ua}cw\‘; We QP-CJ 1 S ] P ‘_"Hg)\f t%c—) ;J .

AlS ),O(

-
9_16,.9 'pel' A be om (,mem\' ; ’8Cl' w e{o/l‘e4
Asek T CE o a.f\ui.l'messoehww (IwiL-A‘”‘W> cQ

w €A amo\'Vw"é(o,u)E /(wh;wl‘t>=)@'€ﬁ\) P

Ef . Ren open ()a& Q\M e ‘:oza im w o arw{\rmess ‘Q"‘—"‘é i ks
we aow%s Qane E wi\. A ¢n W,

. IQ w ER P tﬂcm
0 ¢ Q
GU“"""‘ wQa\' 'wou.OA ‘oe‘ o "witmess eo’\ \Ca\ =5 ? 1 E,196 - (ol 5.

\» tfhene oocishs aq_,_,*, 1 Qo\ A\m.\o

EKMC(&(“. °\€C\' A 7\ , w € A. Paove teb

..+ .:{-ée:[ we)=1.

|

_D__C?\ °<@¢.li A/B be LWU émem"s . éDere .

’[> 'mwta dep!MAm w
5 wtlf A imw %

Aol = zwe{o,lfe; 3I,d AASJML .t
Jw&-bmw

-

U)Qm Ro OCCMS/ we Say J&a\' k mA B ocan &SA"M&-

Exm()cs . (C- s opem § ol CS opem | = p"e eze
remdelles oy = Y cpend @ enp

e es gl o {geme) s («S:\/Z

x d‘t'saﬂm e



Rk: We oPiyoys Rave Rop c ANR,
Yomebmes , we may Bove Aol zAOD. Fa ecampbe
Bes equaliby  Rofls o A omd B depemd o dis yoit
seh oA edges , o o A 7 omd 6o\ (eocencice).

€xuu‘sg:-pel’ A/(},' I’ . prlove (Qal-

I wi\'. A o w

~ .aII'J'A‘:‘”L e S.\'.
AOB-{W- Syoum” opem J'w';".& c‘mw3

/

v
“ o seb TcE i opem Ce aop .

;Lc eA@es ane apen i

TRm-' (Bk— Qe\)me(\ Cn\eqani‘U)

Ceb A, D ve bwo sk ( depemdimg on ?[m.(le% .any eAge;l)
TRer '

pLroc] <P LRI P (n].

_R_k'; Paov ed by Vam dem Dewg amd Keslem Qd\ (neneasim g enrcml:’, ’écl’”‘ol“\

to %mm@ evembs L.o R efomen uscmg o A.:(per\.eml— ofpnoacQ. Jm

atﬁ cmAse/ we 'r\e.scmL tﬂ: qao& ea\ Cmc.r\ea&‘m% eoemlv-

ﬁ\_t_bg?: el A,f}A C (o/”e imcneasCm;. Wute E:-{e,,...,e.,} :
Ve wse a CMSth,LCM ‘wQef\f— e eO\%e: ol A“eocm‘“l § @m

eack eo\g e; we add a paa OCQ ecﬂgc e’

L

; €
€
x ; RO Y
et

'(‘m AQO wl« (moa( k& Sc}s wi‘M&sdma A D ae ,Qu%;

MSWMCO\ B 'o(, 6pon .



we @em CW\S{A&(\. ;Mo\efema\eml’ ?fﬂccg a\'dm on @\e t\QSMQJCJ‘V\.% ?‘aYQ'
| OQ '@xe Spaces

'TQA:S o.mou.m\'s l—a CmSCaéA ‘“wa copres

A / ’ u/)
Wz (g s Wa) o W'z (wh, eI

wQer\e_ w- = wley) y, U’; :wl(eg). We u"\ib «w = (w, w’)
o A ?FP e CMG&SFMACM%' ()nocL,A' m e Sune_ . Ll'na&um

Qm Q¢ 4 € m

) / /
W - 3y '
(U,,.--,wi TRy Wm)

émte«powm% be"wcem W

£

= W an A w(«-): w/.

‘E\;:{&;ZQ)CDQA‘& am A& E:ﬁa)‘wéb‘;
We wub € .eye on B ol O (0
’TQe.dxsa:m“mL

A"’?&ﬁaleci G%es .

oCCwnneme e {5 1pell o\eQwe @n o, 43%_ am )

wé QW\)&

o ot

R AUN FAN RIS

(o(mca A, omd § depemd desyoimt o) °€ ed%“)
el

Ils_' S:/-\_o oEJ = ﬂ", LAop)
(sence Ay amd T gne oy defimed tm Feaom {4 w ) :

Hemee , Bk Ov\e?u,aa:"(ﬂ e be Mm@&em as .

{d’—'[ﬁaw@}g‘b"r [lf\_me’@:],
It 5u?€cce& bo stu ot QU\ eveny | ¢i g m

G ULe5) < PLR oB ).



A ———, — e' e\'
N e
A‘: o O O"” N ~ @in en
. —
€. C,il ¢

Ippus"qal'cw\ og {ﬂc co\odcw ,,useolv ko Aceme
A ol omd B: o

Fn Gelo i @ and ge{o,lj , defime
(o/g‘)

w w11

leb D(3) = { seton' ; 55€ A oB]

(mohee Hob D(5) mensunoble wdh. nesy Yo cw‘;))_,*go;»m)
Gnce. B: 0B s tmcncasimg , B sch D musk be imocnsiny
(=) € 4 {w‘, <o>lf\<(o,oz}, tmfo,n,%‘o»}w{u},scl,.ﬂ,ﬁ}

D) L
: i A o
" <
” admn s {\:Qc

8(6 wstnyg er Accmpos('\n'm
GKS:[C)-'- ZP[CI D =0) P [33 0}

Qo‘ € = ﬁ:,o(s omo\C’ : ik gu)ances



prove B LA 08 [ D=0) <P (Aol |9:0)

Qo\ e,m&v.g m&m’.ss(LQL D, wQCcQ AWEC mow Aa (M o case

btg CosSe omommen .

— 7

D P LA o8 D=0 | P [R.08 (D:0]

l?o/‘;z | \
_io/”z\{@ﬂ)} £ f+(>(\-‘,)

'{01‘3 "{l‘ g ¢
3'} X 5,0/|) P s
(1, 1] 5 "
V4 o ;

TR c:m,;@eh;.s wv., ?,,OOQ _ .

ALpQA'cah‘ms ?a\ Pencopo.\’t’m om (ZA/ E)

‘a :
fogle 1 {T&*J $ P lxe—y) # (pe—z)

das a m’m“

No - Q"\ S ca2? y wnle A"’S_’ 0 ?0\ the evenks

(Qa‘f act\c eoc(SLJ‘ o PD}Q Q\ow\ A LO 6

oe '\chCQ \oe()onoa ks © .

. e verhees



‘fﬂooee; %c\' m2) 6‘0 Bk- (‘ﬁ\equ.o-oihd/
= As e Na
f’ [<7‘£"‘3$ o{vac-—a 2]’] < fr[aciua] Pr[tac—o 2]

amo\ we OU'O«‘m t@\c (\CSULPI' \ua chq}-\a m I‘emol l‘o— ‘:"‘P‘\'"‘."é' »

2.5 IMVARIAMCE, MixiNG Prorerty  anp ERGo PLCITY.

G = (ZJ,E).

. A
z ("“""l‘l*‘”‘ gowr)  acks o . 24 by }HOMSOALOM 2.2 = 24+

., E ’Zo{“fpa} :@2-:»1,2.”33'

E
¥ 40/11 : (‘2' “)“—”‘/9’): w(]x-'é, 9 ej)
SF LA {?-W/ “"eiA\.} :

'\.)_B..: (C opem h))(=) (-2-: opem (m %.w}

€x: I -

~ f"—xwg,tﬁm 2-A :{%+1c\_az4g}_
|

P:‘_",I" F o eveny event A and even 4 -Z'EZA

, e hawe

P, [2. A:] s I" [A]. "Pr

(S tm r\:ar\im\'

PLde Taue P" %Q‘)'“AMA Crveml.s . Cmcpu.o\c e & rmmol'omc_

CQASS tﬁ\cmem "

ez_(iii P"{Oc—ocﬂ) = P[_Ec—s QoJ




ROP. LAinve Prosera 1)

Lt A be b o events | —TRCM

o P LA 2.0] _PLATP (o)

J2l—ee

g“ﬁﬂQ -&:" E>0 . CQoose. AL ,‘55 0\‘-?0"‘&*\"\9 on PCMACQ‘G rmovx\a’
ed@cs pucp. &OL
PLA %u\e 1<¢ odf [pan st
”s«ammcLu‘r. Aaﬂ)mamc:
B.é CMA‘(’VCMO‘%CL ’/ LQ [2] s Oanee e.mou%@\/ we \na,(vc

Pr [,Ac f %'bg] = P' [Ae}'Pr [ (g

- b LAg) B Log )
1

TchYmc/ ‘Q 2] Qm%c cmou%g
Planz.0) <PLR nae,] .26
= fr[ﬂe} Pf [’55_] 1—2?_
< PLAJP (o) +4€ -

Equima@emm.b /PrY,A Na.B) 2 Pf [n) l’*[g} -4€ y wau.'cQ
Cmneouol(a J&‘ p\o&.




Appe‘axlém : P[O@—es o

v Bé—) e

s Pleese)” (= 07

(2] =4

ﬁw‘,, [eraeaootcrry )

T“

;{0&1— A he am CMNMA:WL efvémL (ce. "J%éza\ Q.A.-.A} _
Z,Qem

b LA) €do 4.

Pnoae; By muvaatamce oe A, Pf{AJ - PY_F\ O Q.A] . Hemee

P (A) = &m FLAN 2R . P a]? @

Rl o )

Flin t'maa

ﬁﬁ&ﬁéﬁl‘ Qé'o&l' N(w) be tﬁe Muemb en o@ A;,_,am'm)— . m?om;ﬁ cpusl’v\s
m oo, Ten N k€N Uy

P,[w =\<J S {0113 _




CHAPTER 2

SUBCRITICAL PercoLATION .

(”.(z‘i(-:) ERYS

i, PHASE TRANS (Tion

Nef. - G(P)ﬂpr[o‘?‘“’)m] . QM(P)ZP(;{OC““"‘QBAMJ.

nmpmicn.

fak: 9.' i@/,ii) ""“3(:5/43 LS mm,alameaswﬂ% i

Exctlcccet foove fﬁ:&L O e -"u‘%@!‘ cm{'m-mwg,, LHV«n L use O = OA:n@ )

“EMBP tQ@ C/\L\'UC(XQ Faﬁq,ﬂmgler\ Pm b&xmw@ﬂc C’@"\CDQCLL\N\ s aleet}v\éal Lb(a

Pe = sup{ peloq): 9(?)“0} .

E_lf'.‘ {De haoe a(JaéaJ-«a Seem  gm th &n}’ngAMJ?m “@a& O<pcC A .

Question = We ko Bok l p<pe ©.(0) —> O . Akl speed ¥

LA 1721

2. EXPONENTIAL DEcAyY

im s Sec\rw\f\ J Bun %oa() s te; o0 gue @\@ PUQ(MOM? Téxamém .

“’]’Qm [A(«ZENMHN - BARSKY , NENSU( o ¢, ’g;]

(k) ¥ P < @c Je ::.6(‘!#) /.).L- 3(""’\.>/t [
LA

On(p) € e, |

" meam Pocld Onven bowemd

@) ¥erpe  9() 2 %(Pm).




TQL Lou.mdn (_u.) Cs SLH;('\P cm te\c POQQO‘LUCM% nemse FaL B&\MWQIQO

d
pe/\coQavm m. a lhee o on 7 o( )é
’ ">P¢

Ths & )<b\0wfn QO\, aeg /ar\A Re appen l”“"“"‘d 9(,)<C,([ Pe)
_is ke owgon B 24 Ay b 2° we m@ see @al— 9(',) >¢G, ,9)

we Cocpu;lv' 9(9>NC@ pc),

<l

q
Bl g2t gk L) ees zmlnwe-
49‘,(3) = ZP'P‘, [OG-S-J:LJ

xy eéas

Cm;umtwn e O0¢S we $c" ¢r(S
G(CMCL\A')L WJM?'\J‘J"'

(h (_S) = Z Pf[,xg o‘-.cm} [" [D@S—.’ﬁij

Ty ELS
‘C«-\JC'_
i Z ?r[ociwx/&(a o‘)(MJ
xyen S

;E[ 2. UNE:

x9e OS x, X9 opem

me  com il C ’L“'J"""& ol

b (s) - 'Er[ umben o) e e w ek ]




r

Lemama | 404:\' SC.ZA 9&'\;1! s.l—. OeS. «prSSucme tQaL

b (s) < 4

TRCM tﬁenc a_;c.;rls c D0 o.L.

¥ o 21 fr{ 06——93’\,‘] Taal

F'\bo.oe °é,0¢" "( Oangc emom%Q ,,,I—, Sc /\l‘

Ie o) é_,,}I\l“M occu.ns/ tﬁem (Rerc ecishs am Cdfac

xly aL tﬁ¢ b m :

y O do«ng oe S P-L {OC““:/’“a Optm} amd\
g‘éc'“*’ /\l&m} O coun dk‘sa'ofmwg
tﬁt P.‘nsl— %‘\MC'\S‘(J

A

g ‘ (To see ‘ﬁv:s ,‘ Ct;ws(‘o(c,\
edge” ob Be

8 a Low—\olw\,‘a % S /wacm
thg aen opem (’atQ ?\M o) [»o },\L... )

30c—>:£,x9 op?m} arnA ’8‘_’ ')n,‘ml

otaun g aow‘-% ,wQ\m
tp\me %G(S):f o opcm fn-te-n .
Bom o Fo N o




(9 AN \DMMA WV\A Qk«- L‘Mc_a‘,u.aQ{_&:\a s we QCN\A

Pricbé——-—-—)}i\kmm) < Z f;&ﬁéﬁ-‘)x /fcgo,cm}@ {&a e-—aéf\hll]

*YyeNS |
Bk
<
N %AS f, [b(é-:)‘x/x«a ayem] C[%Mé’\l«n]

\——W\_‘d
,f’:' loe—s ML(«.-;)]
“ "”)GMS alch
(‘%MC(\s
(ete 95)
= Ch(g).. P o i‘(m.‘)}
By WAMCLCM 5 we o\ol'edm , eor\ evey M|
Plo s an) ¢ ()
|

Rl: ﬁc »;awCaQol{m LOwSrm c, & ';ma()oe«“ CQAM o~
Su\bm\’oco.() bﬂtmco‘if“% process roblem t%r(s).d; cf),(s)
con be émLé,p«c\'eA @S tQ¢ Z’“%em‘; ”Q Co at @e

o |
emma 2 | Conseden Re nomdom seb Q. - {z:él\m: % G N\,,,}

™

TRem fon eveny fiowed w3l amd eveny ¢ efo,1)

0. (¢) > ! E L 6 (9] .

pCt-p)




E?,,‘ Y tﬁcﬁ)\.:
set oe pm'm‘s
Eo\al— one moL

cmamecled ko YN,

'Jun be seem as

W«. tm‘a()u'mem" oe

afl (e cbustens
tom-cou‘m% DN

‘.)?_cio{)_:_ 'pel' EM Lg tﬂ.g ul%es ev}wcem *utn‘cccs tm /\,... Apppca PusSo ‘¢
toe Az 0es dN. ko geb

Gm/(f) : Z boLew pov. (o Al

CEE,,

i Z Pr[e_ PCM.PU\A ;e cposcol_)

’F'-P CEE.,
le s in) mer. 4 e

=L 2 p, [l v fnn A

I-p

CEEA
Now we use (ﬁ; Po.ah‘lmm Ac: U 'l ?M"'Sj .
Scnm:
0ES

1 .
0. . = gn Z_E P [e piv-fa 9 -s]
Oes "

Dbs enn oJco\-\ :

AM edac L (S pl."uol'ap Pm A CP

- ne Oe(}s exL'\Cﬂ'W;

~ e

Lﬂ x (S8 CMMCCJCA ko 0
olﬁer\ coclncrm‘l'c}c} vs c;nmer.l'eol fo' } ’\,.L

- 0 do mo\rcmmec‘l’c(ﬂ “a A

//’N
SL

{,

o

m tn dg .




6‘*\ lﬁe ememl— ?: S/ one sees LQAL am col%ec IRy L? amd mea L.(

» & EAS

s ne Coc.lnemu'ta °€ e o Cmmectol l‘o O m S .

Htmce/

0.’ L
M(P)=—-&. Z IP,[OCiMc,/ ?.-.'-'-SJ

I-p Sen,, 2y & AS
0ES

TRe ememl' 2: S ¢s fmeasw\aL& hnm ncSpch ,‘o w\c eAgCo ﬁA&accmL

to a" QcasL on A C <
c e ge v 3 / u’a‘cp‘ te( e'\)le' Oc-\sgx csrmeaSmaﬂQ(

W(:‘ta\ f\CS‘)ecl [‘o (ﬂ»g eolaes 'LUCEQ Lolﬂ\o %c"\.tm\d

ves im $. Hemee _

Rese "fwa &mcm)’: ane dmdemeolern}'/ amd e o@k‘m‘m .

gm’(f) - -|—. Z ( z

I-p  Sch, %y EAS

=4 4,{(3)

=4 Er[ 4)«'(‘9«)] . |

p(1-p)

Pr fo<—ox)) Pf [\_?ﬁ__ SJ

Pq,op op @4 @em&m,

ASC" 'S (s apwaﬁs.-» oo wene d bo Q“‘“P‘d €] oo 0es.

Iml’n oduce F; = Sufi { fﬁto,'l,] S $c2°| ¢f (S) <1 5

0 Pe
+ P : P
IS ()< VS d(s) 2.
4 Lemma A I termmaz

Oa(p) cemsm 6 (¢) > L(p-7)




By Leamamo 4, we hane ¥ecpe Jevoi¥m B.()ge .

R

B% eemmaz) we hamne %’f},(;; omd N m

- /m) EP{4(oe§m}

Fece I .If @«.(?) ),-Z'- we a()so'Qamf &)

6‘Qewu3¢ we Qwvc. \ qé[ﬁ,?} e.’

~ >/"’f;: CUV\O\ we O\SLmM

On(p) 3 (b p0) by imbegpakon g bel

weem p, omd p,

Cﬁh“—puSc‘m . _VM ,‘V_P‘)é.z

oblai ,50(p>1>? @(P)Z ._2‘.((,_%) by QCH&n@m&mAl,

Cm()\’mi}% . TQiS Cﬂnc@uo‘c& (-9\ Pe = F’c y om ol P{m,{sg\e.s ).Qg pﬂac@
O? w\e tﬁ\cmeﬂh .

&

ReMMLS: , A
4. Lemnmmp 2 acluo‘ Q/Q‘a Hx o ¥ P {;’c @M 2 m O - 9“)/
'wQ\ UCQ

com be (MLeﬁwacb( beknveem i omd p ko poove .

o boumd >4 Gy
shongea b &) > 07 (p-52)
2. {v: 38 g<1] = U v b, ()<

Se¢ 2'l P\mt
BES

ﬂ‘m PML\)an\r\ p. does ot be@m% lo {ﬂ-c.e Sc]‘ amd we LMC
Yot fanile shoes,  $(s) 2.

TQxS L'rw\’e\'&b EPc [lcol) 2 N;Z: %,(/\m) < £

%) 0’(2’9\ .




i ?Cmce *r({”) = 20\‘; , we See téoj- Pg(o‘) 2% .

3. CORRELATION LENGTH.

We hawe seen ¥ ¢ < Pe pm < 9...(9) g ¢°7 Cero C»\sl'oJ')
0

=D Com we OL"ouC(\ a v ne pnccixeol'dﬁho\l-c .

m [ DLPimiloov_\ a€ t&c Co‘\ﬂepal'om Qemaw\J
Lek 31:(‘,‘,/___,/9), tt P €(o1) TRe Olul.o:nh‘l
DR
Cs weQQ olcpwncol amd famile Qv\ r<e¢.

— - - A

DtP Y cs cQQpeol lﬁ\g cmneioal Oeo-na‘ﬂ

Leomana (Felcete s Qcmwﬁ) i

-gelr ' (u"“)m)o be a sequemce opmurm‘oeru Crn t, o, ”) Oa)ti?xafmg,
¥ ™, >/O Lo v 4 W ¥ Lo ”s“kaik‘t\-\n’.‘:#

TRem tec Qcomit GQ (%‘-) ox,cs‘s ¢n L- °‘°/°') G

-l (%)

">

Qs'cm i
(2]

’m = o°

Paooe QQ tgc taemem\,
fbta Fkea WCQMC\&:L&/ we,L-aan ¥ m, w2 0

P [ 0> (mm) C.] 2 f' [oc—o"ﬂf.], f' [m\.e, e-a(mm)c,J
—_——

B P[o(_—-o me,]

‘/\b’—[?m fn 0-000-"-?0-\
(M on (ence

me, (mem)e,




Hemce/ w, = = pog (g[ﬁfm)MC::l) N Culdcnoiah‘l'c‘fvﬁ_

o FcLeL:’s Permom o ¢ onclud es (ot G.":‘l> emanages
bow ondks mg (%"3.) ) .

&: tp\e‘ C“LPOMC)'CM Gﬁ ?(t) Cénm ‘:c aOscr ﬂe’\n\:&tm ag
PP (0@-——ame,3 = e*l}?(}) +o'(~:)

E_p(r: !

f’<?a ,IQC/C >0 m.l’. Vm},

| il | e
[C%_MA-; ) & | 0.(;) < cat e~ ¥

~

?_'}2.%1 ZUN&\ LW%&UJ F(‘f’c P <fec .

W . h.,
‘V‘m hade) >/ Con - . 4
" my "

0
e %f‘\ ?ffO@cm elj SE Q-M/?(P)
B«a S%MME"% We Com pc‘c@ oc € b,\,,1 : Q.L. %, =M ik

frtoé—-) :c‘:):n;\éo:;:\m IP'[OG—a“%).

B‘a Of‘nma(\i.;am‘ce oQ P? fwc& n%pec" Lo' tﬁ‘c r\cp()%u‘m U {m}x Zdj

Pr{DC——a x) = Pr[x =50 eJ




%5(6 k& CmQCIwe\QA‘.{Fa

P' [0&-—-—9 2m¢‘3 p) P' fe; c_'-.a:c}ﬂ[?ce—szme'j

2
= P‘,[OAc-——)xJ

FGMQQ%
S, (e) = P‘ [o s 3N.)

S Z Pr[°c~—>‘a]

yeIn,,

S \B/\m 1 F' [Oe———:x_]

4

$ PN R {0 cstne, TP

Catt @ /?’(P) .

N

U.. owea. bowmd. J

le‘é'm £m k‘ ;) we )‘\a;\;ﬁ

ondep.

wawfn (f) g: in[OH>Amt) P{_[}/\MH >[\ }

\-—-———\’______‘_’ .
=9, (p) \m%"\v—\_.

-y

€} c- 6 |
A-1 - 30\’, d-s
C@n ‘m) Qmw\( f) < C « C2 m) % @m (f’) * ™ @m(P>
.g@ ! @w@ (c ! Q,@@




Hemee tal. S&c(uemC&‘ v, = Oota (C ’"A.IQ.\(P))

e Su\padolilfﬂ’(—». 0‘6 FcLelz'.: ()Cm\ma/ we hane P

on &vema "
v
VUm 2 &m Vo - 4
- ~ — =

e e

j P Eome K
floene) <o) sce e T

Hemc.’, 7 e

0.(1)y o Tf0
C i~

Exencqse: ‘éoc" p < Pe

el
C C- y{f) Ix"uo

———— < P (e ¢ e f0)
Pt > 4§

.'Pr\ov( tﬁal- Je >O.°.‘!-

K& Nove pnecese Go"l'ma\lf.s y ’(mwr'ﬁ as 6f1m3,'c0m -Zenm«.“«_

eol’tmafq o"oJ'c th.L 3 c =c(p) DO o.l—,

Pf[o c——»""‘.}s - C‘_(M/?(')) (I+

Aot o)),

m med

Gcome}'u‘c t‘m‘u’l’om Cmceam tong {ﬂ, com.e()al(‘m ()cmatg

n g fl) n 5> F(3)
- Qooks WL‘C@Q ; ~) M&Q% 900‘0 SuLo»‘L'cag,




CHAPTER 2
RENORMALIZATION AN O
EXPONENTIAL PDECAV - IN VOLOME _
{
P <te ' —ent Gomowe
P lc.b,ﬂ &
v [ ) » € do\oc\ken?

5y

Rl ¢l n) ¢ {oem IV,
| PERTURBATIVE REGME OF SITE PERCOLATION

d
G=(2,€)
sllc Pcncopo‘..l’t'm:
24
. cw?(guna\'cm P € {O/I; y
(bO\MOuQQi sde (wo>

sike @2
, measuae Pr z (fg, +(l-p)$.)

x - 7 (e)=0

e""7('a)=l

C()u Jcm 9

ﬁ_!‘_? OQQ ‘\DQO} we hawe dome so PM\ Cacl‘e.l\o\s Lo ':50\”‘0(4@\‘

Sdle fef\COpa}'t‘M . \
St
0) c
5 ‘ sike
P:{oem):o PP LOH”)> O.

(IoaQ: P’s{ei\c.\ >/V"'-J < e " Qa\ P SMAQQ ;




De?:\ &.n: {CC 20‘/ canmec}c(}\ , IC\:nB ”am}w\o\Qo:-l

v

PSR !
f f '\19!': }“C {‘é¢c' +3x€C 9(«.«33
§ -

g ek

Auﬂ\o«d'u}mogQ Cectg

. @mma: Fn evemuy n > 0 e h ant

dn

|k, | < 4

P‘\ooQ c" ny2. Fa CE&, we hawe

sét Cocl’

L Bwec) o et O"’>H <]
”cQuslc/\ / - ‘Cl |
of 0~ 2 b (1-¢)

‘DcCaM.S/L' \>CQLCI = ‘ U {%¢C:x~~3}| g‘@d-\)\c\

xeC

Fm ?5\3 ; we h ane

S BB =) ZP L0 ]

Cea,

—

2“}'-»\ —ZLZAH ‘I



NO\' EL v { oo
(’é >\ = S:\o { \()ﬁn\v\w <
we  hone
\én \(]k“\ < >\ﬁ >

aop - n emcr\)iﬁA |
F F N Y 3 ¢ DO p"

¥ar
/ i
") <

| siL
freof! PfUCo\?nJ 1
C s open } -

-—‘

< |k, | - P“’
. | g |
GcenenaQCzaJ»Jm : (% P) '
A 2

;ioe"c\ﬂ .
(0, P)5) bea ‘
o pwo\sa\)ie:l«d ‘SP Q \'
ace , Ve ‘)??l

C ‘l Cm : ~
. L (V3 a (\

° 17 s l(— Cmde ld’ A (5
? ( Le.
J C 2

A A D l( =D 7A c”‘; 7[5 "’ole
| ( / ) 2 \
7 man%emas . | |
Has @ QLﬂﬂoﬁ \<' u h F)
( . €. Jix GZA(SP x
\'7() } <\"k>




Pﬂooe‘. &\ n = ‘/\L\rN ,@Ao\ ome N 2.

Ll coe &,
ZQCM ecccst ),y Xy € C.‘o.L. (1o d(xg,x5) >k,

(‘.p(cQ %, € € -, Re n a, € CN N (), -- )

>k

P [Meec »()-) | SPLy@) = =5 (2)=1]

k-imo\q’-

< PLoba)s =5 (oo )e) P 501
N———

N [
S (P =

()\__C—Sn-

20) ¢ 2 P ¥xec rp(¥)=\j

cea,

HCnce_ | \F [ \%o ('7)

4 [

< A x

-N
c

e .

Exercise:  prowe ‘&&L Pon Beamoulli omd pencolatum ¥!’<Pz, ¥n P,UCo)Z"JSC-n-

D ) 0 Pe ' ‘
. @ i “fz . ! Seam ouQQC
V ' 1 "7 b pPACoOaJCm .

'PP [\C,\ 3n) e "



ZCORRELATION LENGTH REVISITED

(': § bQI\MOU.OQC ‘dnJ Pe.ﬂcooo."'l‘o-n on (Z A/E)

[_)_g?: Fo\ P Q{O/‘I) ; O\QQCMC

0(s) - "”’Q{ S I AP VI I "sj

“ \\"i“ﬁ . {[B)

>
n

0(¢)

frop. t‘lqp <re ey < mJ

%_9_0?: ,\n (’2‘.)::‘ De + ’\,, . 406‘ f <fC

Pr &, /\ﬂ — >/\2nJ \< Z P'L x e—> Bl\n(”)J
xé)’\,\\—\/'__*/

=0, (¢)

> O ]

< W\, e "

N - e

Execse Prore Bab 3¢ 50 L, Yrelo,n

L)

2

< 9(1’) < e COF(p) (2,+Qog(?(f)).



©

3 EXPONENTIAL DECAY N VOoLUNE

cdea oe aemonoma eigaj’cm

‘:P(‘,) ~“200m 00T
. ——
p DL

p <P | Oook Cke p=£

4 -

e Pe

|

nen F\Maeiz A)(M .

WC %(pp wuse \&is d ea \>O'Pnofut kﬁlg_ ?OQQM (n\% &m :

'T-p\m (&:cvonm\\‘ag decaus im r\)o*Qme,>

Ll P < pe TRene muds ¢ >0 o).

30(‘n>,| Pfilco)zn] \<C-cn.

Rk - TRes te\co'\erm ‘(m«pe«'e.s

&Cpm\'e_n;‘tag Accab (m t\a.'diuis'.

-cn

P leemdn) ¢ R (ICIna) <



] 2P "
}1,, - = (@) O ()
129? 20y | y — Y
F {° Qi ® o O
bt o
€ 2"
we{o,lg = () €{O/|}

\ (Q '\() (?_Qv) C-i)},\zQKQQ\’)

\UQCqC VvQZd '7(\'):: \
O ofhenunse .

24

O\oscnw\'\vn-. vk ' S s {o,\?E _ {O, l-}
lno\mdm S(\'c_ pencAa\‘t‘m (O\ee- on ( {OI‘IE/Pf>>

2 - (mo\ep.

— 7 ¢S |
- Pf h(u):l] - P,[ \ {:MZ‘} N
Hence P (@o(y)m] < eck o eveny k3
1 ‘ =~
Now,()c} n 2 ZU\Q\ .
T"€ \Co(w)lz N /t'Qt Co (\-J) Cm“(nscc“s a"' peas\'

NI LS SN NER N



pnooe OQ Voounme eocPom'n‘u‘aQ o\eceua

A

Summ“-. g_\z_tp
(n tg\c ()Cf\."uﬂ\oak‘fvc f\e@\:”'\e p = g .
Sep2 i oension o B nesll bo Hhe adole

Su\occcu'\'ccao anegvme p € {o/ fc)

T T —. L PO P



CHAPTER X _

UNIQULENESS OF THE INFIN(TE

CLUSTER .

& - (2@\/ E> 22

fa w Gzt?,(%é/ W\c M(“’) Qd’\ ﬁé mwmgc*n cQ L'mQCmCe_ cQuSi‘@

!
on ﬁxc m?«)% u.AaLOW\ w -

.;VB:L;_ L p€led |
Eten PF[M:O] =Y P P,[N:lj:[ :

(Zt%z'noiei @CMC& &QL .

0 as. f B(p)-0
N =
{1 a .S é@ @(f’)>@.

4. IROOF OF THhe T|HEOREM .

i

P Llv=k] =1.

(.,C\' P€(0/1>, B% ?/‘%O(idollié QL:):(%) € NU{“’G@z 9-"-

;Lﬂf?__gi:‘ ‘?c €lo 1, =} i

.'?c}o&gi: . Asgume | £l < oo,

aéoc\‘ 3';, =4 N & =0 om d an] tﬁ\e Wpf“dl@— C“Qu-slch_(
; crbeaseck W box A | j

Fn o ()Cm%)e cmw%a Pf’ [ @,\J P ;;-: jpi(sgmm‘ <N » o.s. ) :



' glu.s nahn oﬁ 3. Q n Nz§& .
(No‘ e e L T s Omo‘lpemtienl' oe
c"‘g %una A /\,.. ) ;

P Iv-1)2 P A Lol B edges im N w,,mg

P Y_g } P‘, QO-QO @e eol%es (m /\,., ane OpCmJ
imdeped. 7

70 Cm\'naolk)’Om La N:‘( a.S. l d

[

c?{m{}cm: ,
Ld we “olu}e, A '\w\leoc x € Z S c:;gp ) Qunca ‘o
((m u.)) C@ e 9oC \\as eocac‘.Qla 3 OAJ‘OACQ"’\L Open\ eo(aes‘_

° C'x SPQLL Cﬂ'\‘o 3 0\"530‘:""]' -‘:’“%fmi!e Ce«.sLnS (e

we COose *9\4 nges ao\a‘o\ceml» (‘o o,

!\12}; Tx = {'x_ S o }r\.{Quncalcmj ‘

ﬁQOu.s\n ah*m o( Tx




l

Lemmaz I £ (N3] >0 ,

thean

eLT,] >0 .

P“"Oe L l’ R, be e l)CLQQ

pLCLd\>3Qﬁr\ac C/r\own\\ Sl’

’wQer\c E. s t&c (’.ruemL teal‘ alr Qeas" Q di.sgo«‘mL
'Er’r\eim;l/, c()ust'ns thmSccl’ 18 |

o<t (e,

WQCGG En (7(,46/2> S tﬁ¢ C’\)QML aa‘L
(;QA»S{-&\SOQ 2,4 amd 2 ane

/*f/ ;

//

//////

P, {:E,.‘:} >»0

¢ 2

(\OAOLMULS o

C&A\e C\CA Qr

- We howe

P etz .2))

Xy, é>BM

LCL Xy, 2 ey, p.\—.?‘%mﬁx,g,t?)] 20 .

O’*\ cCaAm: CQCCL; (&a\{

te B, N0, amd - d,(.sdmt'v'ﬂ\’ PAtQS
k. Kb v(_;mmcclrs b ko ¢ Qm CW“ei

o
i

bl ‘:M(x,g,;g): { T, v, , B2 ane opem amd o«@ e otk

eo(%es 0@ B e CoSeo\j

tﬁ@c e:uxL o ‘At-lc'wm?nr}l'cc w\ta
! Y U‘é m‘k b‘&

(¢

v
,90'\ ww L ol.islanq m

w\s LzlL &

. -

dus ébﬂ"r\lf am A Umel'rw:h .

4



Pﬁoo? oP th Jd)‘4501&""\-

Assume 90\ CM‘”O»A&C"UM @a‘- l"_ [N-’-oo] =].
B(a -@emmazl we \'\awf, CZ;P‘;TO] >O_

.De%/:mg_, CM(“) 3{3( EN,: x & a t'u‘euncadm}

B\a l’nomspahow Cm'uoncmce/ we Low-c

Ellz.)]) -2 Plu) = e | A,

< ENa

/%éz

~

2.0 € AL

\XIC COO\A}N\ tQ\oJ' em me\(e cm@u‘%uno;. ot W J

To see &S, consvden @\c Su\a.tyme 06 N.. obtaimed ooy tfl.

Q(@wﬁrma pcch.‘m% p"OC€J~Mc -
-@c\' F - {e” ety En] Ye tﬁ: Scl OQ opem cApaes ™ /\m
o . \.) "'\SLOac Coc,,QF‘.'
Foor Ne) < e; defomg A
fn ¢z, 0 Sc\' Ft . {( ¢} Q

F;,, o&emw-&c ‘,
Aeh“- te"s e‘\”sl'-obf CQ‘¢ ?\RPQ Cmd.ucca\ boh Fa vs a Qo\e.&' :




TQcm, aemove OQD 6lc '\;m\lcce.s‘ OQ o\eg\cc '1 cn texa %Aorpgx LMMLCCA
B‘a F(\ y, &,ccq:\’ tﬂ\c QJC.(\\'L‘CC.S Oﬂ B/\M . chca," &L‘S op eralirmm

Mkdo w\“ ‘OMC tQC(\C (S mg NnNe /\)'(/\ttx £ O\CQ\CC 4 y, %QCCPL
AL[.)\MG o } /\,\ . C(mS(AEn (.D\e, %\OPQ t)md.v«.cco\ ‘oua ’(ﬂg r\ema.,.‘mha

e o\oal_.r .

A /

N —

}/
A/

w'\i\c N, Qr\ th ‘\)‘m\vccs oe "'o\.ecxxce, 1 m t&“\s %"O‘Y’Q‘ # OW‘DL

st - 33

°

NolﬁCce, YQAL N' S \B/\m\ o,v\A N)/3 2 \Zml (\Dccwu.se,

er b\.CQu,ncaJoov\s »\ONC. mo\— ‘OCEM oth,LoL dwm\% tﬁ'\c (i)CCQCm%\\
Pr\ocaobw\e —_ Bué OprAaCmoa LCrmrma 3 ('o eacQ 4 tﬁ\( CanmCC«LE(l

dmmpmeml oe 16 %‘”6’0‘ i . we o\ola{m
,\Z»-\ éNas S N’ € \B,\”\

Ta\(Cma rﬁc BoC(;Bc"a}L‘m ) ‘we o&‘.mm
BUNEES YN

wQ\écQ S Q Cm"'\M!@CL)"“ ka B’M ey [D v
(]



g«‘ma@% \b Y L‘mA@@mAmCQ .

0 < fLe(xy,)]0 LF, (34,2) )
< R EEM\ (’x/ ‘3/2> N ‘Ff”\ (*/%/ %)J

celm)=rLT,)

Ea MSQ&L)M N wpnlomnce |

— ) ﬂ

Lemema S, ip¢\ (“T/ F) be o Q\‘m,:lc bree - Qa Qc,m't%)/
] cmmea\u& gwop[)\ wiﬁ "o c«aég, ..,)
iﬂe\ N‘ = l‘{'x €T d\é%(‘)&> = l}\ ,’\"2.3 :l{xéT’. ée%(x)),f&‘)

Ten

N; ?’ Q*Nggi’

&)
..
.
/ A

dheg 23
w hee 1ot N':72 SNy =4

&gﬁ{): We O\me \Ti = |F + | (‘o% LW\AMCl‘é'fV\ m ,T\ )

\X{m‘.\e N, = R% ET: &e@(:’e)=?_§§
Bg cwm[wmg &c eAcae_g o@ tﬁ@ bxca ton Lwo A‘PQ%CM\»

waws , we Q(m& 2MFl = 20 deglx) 2 W 42N, «3N,,
xeT

Jince 21l 2T w2 = 2 (NN, +4)) ¢ 2,
we O’QAC&/{«\ N o N)/j; +2 B

i



Free Hand

Free Hand


2 Untaveness ZoNE -

Fn 1<k ¢ <o ,M

- 1K <\ﬂ

UL,., : [ < .
.Ugenc k CCMAm\'S t&c Mumem 0€ \3) ; /

OLISJML cg«s’-&\s tm /\m (mlamscctumg
- Abowe , K=

N amd DN,

Rk; U,

]

Pf [Uk,m] S CanCO&SCmS Cn m ACCncaSL‘Ma ¢m \( ;

qu(-,_ Fm QUCr\La £E>0 OV‘nO\ L’ZI y, 3 M:M(E/L) o,".

-1

¥eelo 1] P L U . 121-¢€.

Pok: Fioe £50 amd k21, Defime
Sreto, ] b RLOL]>E] (o)

By Gx Guemess oQ‘tﬁ\c &n@iﬁ\re c()u.st:n (wa.em i" w‘sls)/
we \vme SOLP efo/q:) 3 m(p);]‘g \ PPL —l S |-¢.
Hemee  Lo4) = O O U O .

M\Z\( 7 1¢ce$

Compo CL‘héSS

o (p)

C,Q\oosim% m = mox M (,mc()mdcs ﬁ\c pnooQ. »

FEEEN




CHAPTE R b -

PeRcoLATion Oy 2°

Im Ros (_Qaplm ;) we efoc d=2. TRe Q\Op@\ (27; E)/js P()MM/
’u)D\LC,Q\ VnmﬁAPS DC_(\J—C/\AQ u.SePuQ "o-oo.s Qo\; (ﬁc ol‘uota "e
yb\c_oQaL‘;m: ppomo/\ g\&pQ.t | SOLLBSP% o\.u,aQJ% (\Qb ()o\l'yo»\;/ TQJ
Wil hane  deep emsequences P Pe"c"Q“L“'“) oleo / ot

W COQ LC ea_g(a La ” P‘\c_g\\ opemn pa{ﬁ\s l‘0' W\Lﬂs%l'

4;) pe= g

TQ«M [keslm R0 )

Pc':-(z— om ol 9((5}-);0

DULAQA:L& ?a\ Ppo/v\om ‘,encaQaLM.

PM‘W\AO d.,uo\o
Q{\apQS . (21/ 6) ((Z) ) Z 6) l’nMSO t-cAl Lb % %)
pex\eoQo.‘bm wé {%”E W ei",ﬂe" w () = -4 - e))
W ~ PP / W o~ "," .

ks
3
w
O
e
7 '
R
v
N —




Fa o, comscdathe gopl 6oz (v € ) defimed by

l l‘ /*\‘

|
e |
RERERS

Sttt

AN
’ \

Leb 6l =(V2/€2) he e Lo gaR  bebrw

o
(s,

Fe JI aow
L L : ;

N '~
ithﬁ — |
&
L]
\ . .|
e €E,

No\(ce tﬂa\' ¢ OM eo\@c e UQ €. crosses &oconC)'OAa one ¢o\3¢ c‘QE:
. &:\ oa c\ol-o.lzo\ ol “r\mspaLA LN NN OQ Q“ .

Adm\BﬁA' kau‘malou‘ao c\esug";
&3 QCQ\’ -MaQ\‘ o‘)em PA\Q‘ n W')(;J) Qa ne \'OP-AM”\ pA‘Q ' w")



Fn o ‘.w\ooQ oQ m r\c‘\\;Qx/ see €-9. (_Do(x)olaa’s ;RA:G\O\QM,CQOP.:}}

P, \ ] s ]E -

19 P’-;— ) tﬂc (’two pno\aoeﬁQALOcs oane eolqu OW\Ok we \'WWt

¥y 0 ¢ UWM] -
| 2

M)

Thes omplees

N

Pﬂoo{ OQ tﬁc tﬂcmcrw\:

Fon P:ii we de fnot Rane ﬂ,[@ﬂj-::'l

Hemee 9(-—';) -0 GMO\ P¢>/% o

Fr b= 4 we do mak Done P,l@ ]_@,

2 mo
Ten N\Lucu NE 8 M ¢

(l 5 C/L P kﬁc e o‘L to pmemlwﬂ, Acm% ‘,e "(ﬂt
Conme Croon Pr\o\oae\QC ces |

Hemce Pe \< i ; o

2.

Q ue s‘t‘m

.: 2”‘\
Fon p4 , do we hane L‘mQ Pr{ B Lﬂijw\} > O
¢ o0 , : L.




2. . Rysgp-SEYROUR - WELSH THEOREM .

TRom {RSW,:WJ
| TReac eocxsts L\: e ) — [O»':) C"“h\”"“°“3, (S‘M‘Cw'g) mercas (g

¢l k(o):o/ h(1) = | omd,
3”‘\

bpets ven S LETD o v (6 [EF )

"&Dc\’ >\ >0 . Pame ‘tﬁo" &enc eocC..C.Le ; kA:[o,Q — [O, l-) as
abee sucll B} A}Pe_[o/,) ¥m l/>‘
() i

3l PR RGN )

n_
_=P"~0°g'- Fee pelet) , m2l. Seb s = Pf{if\'“]

ASSWMC Po\ SCM‘,QA(Al'\a @\ak n € ‘N .

Sl:ee1 fr [n [m ] p) ‘b(x) wlene %(x):: - (l—(l-x)‘/c) _

n /3

Ft'ns" , \-“a f\ota‘l‘m mewviwwce_/
N/

s | LTEY ’ /3
. 'j 3
P‘_['\U '\()D}"UIE"?HZ’:.
—9 ¢
n n h

HCMCL ¢ Lb nc[pec}t‘m (m Vo Camce amo\ tﬁ\c Squme-nool:, ’M‘c)‘/

3

U T T




we [T ¢ o]

Fla fiwadd (
2 l (1-2) )) " —(’-X)/‘)
amoh
Pr]:' "j 2 P[t\/\) ih N .]
4n/y 4,\/3 o
Fiie y
n/; > Df-l(l —(1-1)

Case ¢ Pr [l ;b}"] 2 - ("x)(/l

Ie 'tp\%(’_ wCKS‘S Qa ()CQ‘ - am' operm ra’Q g [O/ "] 2—/
de a&-nc I te e (e Q"W“L Oe()i' - "“%Q}' open rmtp‘ g [D/”Jz.
?cl F: ¢ Ce (-Qqu S Mmoo S.u-CQ ‘;aw\.

et "
/'/

/ V'///%Z*u r)

To check: 1M s wew Jept‘meo‘./- omd P,, eveay T #yf a(JmI-SSiLQe,
m: WCML ‘P - b{ (S mmean Su.nal:oe, w'q_l— (ﬁe con P‘\ﬁm“l‘l”’\
im e negqun R(Y) belar ¥




Féoc {f}{“" Oc_gl',qpsal» OAWSS\‘LQQ foa ‘396,’ X/Lc tﬁe Cma%e,
OE Y L-ua kﬂc ncg)ec}c.‘m () lﬂc mee {hs x 2 .

Ey:h

n
(e} Ey (oésr, Ek:) be t&.g ememl— rgol ‘.li-—'-',?‘-"-_]xf_h_‘ {S con -
mcol'ccl [’o ‘( (ntSr. l’oY,> vn &C QCQEMOQ [DZ ,%}‘.] X [0,") O.La'u& YU 7).

Nokee ok P LE, 0E, ] 2 P[ 35:” 2o -2,

Qres

\yf‘““—f r,{_E;): Pf{EX'J p w\c squone ,M)o" LMQ trenvy
|
Rley] 2 1o 00

No'(‘ce tQaL )f'.—. 75 av\é\ EB’ anc ':MOLCPer"'\O\CM)' . Hemee

n, 0y 0y Ny,
H 7 tleevioe]

Vid

(nJl'
AN
L34

5 2 [PJ] (1-(1-1)"’
Y4¢ .

n

= \' ’\/\J} =X
" (n/s .
Wé cmeclude ag m the eir\s" case \'aa\' P' [ "U\gq“] Pl xZ(\ -(l-x)/‘),




S‘GE 2; IL’Cﬁakm

_naiM PRANINL
S avav | BTy
- —_

h-o(i—l)/3

Fhé

2P[fﬂ/ ]x * vgta)
n4Q- 04

indn clcmn

7 Q&Q,[xg&ﬂ.

5
TRes crmclndes &e (x\oo% b ¢ sc&u‘ma %(‘r): g(x) f,xg(x)] |

N CRiTICAL BEHAVIOOR .

|
In tﬁes secfom , we erx P=Pc= 7 oA\ wu{z P:P%_ .

TRM ( Rox - CnoSSt‘M% Pne,&x\'%) .

Fn P:Pe '(Q&:c eac;sls ¢ > 0O

Ny ¢ < f{_:t_f%%mn]g P[Eh] gl-¢.

SCCMOl Cmetiuaell'(a 4 tm\'\r\to“q .

TQ&nd\ &ne?uz&a‘lg: P [HM;] . _Fl@st) < l-c .

/T
o Ginsk ime quealdly



CmoQDﬁww; | [ Polymomed boumd o B 4-onm pobalibl, ]

Je30 5. b ¥e 2 9,,(%) < —

mc.

Nin P bn
¥ [ i) ]2 P[@f“j‘;" o
A‘.‘m | A
chcc P[[DhOJ‘l‘ﬁ[]@ j<l-¢

B la won AQ PC"‘AQM(C

o
X (tl_‘) ijz Pl@] g(‘*%)b

CQoosim% L:'L9093HJ Qo\ hz 3 | conc‘Quo(es &v. enooe,

C o ,\"c,c\uru".r S— _ ‘
c
3630 ‘D.‘- eh(f) n\_’,a. -':s‘/lﬂ l

—R—".: W MP""“"‘L S/qq has been p«ovql ea\ SE}c pfncoQaJ’t‘m
m '& Luom %MQM Pa&cce -




C n onM—Z o ( A umiuth S ao anm eoc.pmcml’ )-7._—.

3C>O D,l’\th\

s e | L3501 -

Proa o exucse.

0|~

1
A

L,. SVPER CRITICAL PERCOLATION .

2y
keza aemank : P> P (Zz)c::) 1-p <Pc((@))
Hemce -\LP Spe ¥oe G(ZL)“

¥n2! f'[ ,c; )] <e ",
.

-mm [&)crmcm"oao dcccv-é oQ &Qu aodies oQ o Q&M“c col.«c\'o\]_—

'\gel' f,_(fk‘<l . CQMe, eoc sk - Ce,Cy DO a)’

-c,n

-~ .h -
¥h>,l Cc <‘:$‘0&)>An/ OQ-/_gOOJée




P ooQ : Lowen ‘oo-uum)\

| e
rioc-—) LT O‘-/‘°°°_]2 f,‘_ TE‘“—S‘h—:-—'_;‘jJ
C——————-—'h >3

- eh (‘_P)thq.

Uf'Cr\ LOVU'IA s

E_gea'- e evemt goc—-o},\n / °‘+°°°} :

Bi ,\ . 3 (’«u-ao open CC(\CuJLL W':la ’At\mcl’h
PI’[ (< .)IB n,) OF¢ )*:} ( ‘\), ()mﬁm, kg‘m n, \.'m‘ftr\sec_xon% }/\h .

S P‘, [3 x e(Zz)“ AO.L ([ <l 2Zn , Xe— B/\lu‘u (.x)]

on

~a

3 - C - n-
S C h e " S [ ‘ em n Qanﬁc ?mcw;g'

Execise: (Supo\cm'. L‘ca.o cm(\.e,\)al'dm ng{ﬂ -}

LA PP - Uscen'oa olMaQ«“.é , paove J&\al- .
?(P) - Q‘m (- Oo%(?' [o —as N E, ) Ocfs w])>

N =3 a0
n

omd  show (ol ?(f) = 2 ‘f(l—ﬂ
1

” sub M:,Ltc o-Q cnne J’Cr\ Oem alﬂ. N




Thn [Sl’e\c}cD\ eocpm:ml’caQ AC% M mo@unm&_}

Lt pe<p < | Z[‘)CAC eocish Co,c, 2O -

¥”| ¢“Jp\< Pr[ lc,lzn,oc—f-oaolgc-ﬁ'\q.‘

el shen oA pdlume 2 N

’N A-u.a.o-open u’noui-l' 46) Qem@w\ < AG\

e‘—‘_’_"{)" wMpea eou.m o\ .

j? |1C, | 2n tQ‘c“ O e— bI\E . Hemee,,
3

[’r[\C,D(h} OC’/‘""’J < Pr I‘Oe-—'b\’\._cg_‘ ;oc-f-owj

PR CYA

=

lowen bboumd . 0-=0(p)

2.} L:[@:I: Defme Nz 2 Ape a3

sel\)‘

e————*

53
&%‘ Re event % ¢ N,

We howe E(ND = T & [xesd] 2 1NN 6
' e\,

H&hcc/ \oca r10\5)‘0’\; w;cq,,.aQJ% ¢ { N2 & \’\\J] 2 % i

(kKL 508 ) g 120 1 B, )

-
—— =S

(-©/2 19/,




Uow O € be B ovemt B ol Ble edges il ool echemilie
i B,\‘( ane opem Ak OW th gA%C.o OQ AANL one cOooeol.

PP S—
of- 19

b

| 1.
) 0 1.

F: ¢ r‘r

T

> e %

fan,l

e, (F) > [e(1-9)) -

rl’ [l(’_,l.)/h] 2 rr[ 1C,| 2 ‘?“/\L]]
2 l’,[{oc—> oML, N %lr\,\.],} o c}

"X R {oes YAy, 02 2 IIRAL

F kG
02 _coL
> — e )



