
 Lecture 2

Somebasickte
Peldti Pc d

poked OCP o

kid Ocp so

D bald we dont have any
info

paid Pc

thm Ford 2 we have

c kid I

want Pc 2

to show paid so d 2

Actually we'll show 2

d



and PcC2

Proof
bed

1

TIE

length In
Cowergument starting from

tth
First step has 2d choices

Next step has adt choices

All further step each has almost 2d 1
choices

Total of baths from the
origin of

length n is almost 2d 2d 1



For a
given path

of length n the

prob that the path is open is ph

So the expected number of open paths
of length n

starting Thegn is

Épathison
over
All

qq.gg

kn
Bin 2d 2d 15 Ph

OCP EEP
here

is atleast one open
path from the

origin of length n



open Paths from the
origin of length

n

2d adt ph

0

for 2 Idt
040 0 for p

I

pin Meier's

itfd 2

Let et denote the

edge in which

m edge e of 4 Blade 212
intersects

Reece 1 1 2
Dual lattice of 4



The edge e is declared openlosed If the

edge e is open closed

Suppose the open cluster CLO of the

original lattice is bounded

FIRST
FgfHEE Hei

Dual
Edgesclosed

closededgesCircuit
in the

1 openedges
dual lattice

4 Cco is Iff a closed dual

Circuit surondery it

for formalisationWhitneystten
graph theory



gr

Now we'll count the of circuits in

2H
surrounding the

origin of k of

length 1 3445Eur
forfep

Erices

rightmostI
edge of the
Circuit

closed.ru 3
of length

n

Any such circuit it is closed w.p.CI Bh

Ep of closed dual circuits
surrounding off

1 of



n 3 4 An

20 Iff 1 b

From for Choose NS.t

n 3 1

For Pp any closeddual Circuit
of length N or more

0

dual cercent surrounding
The

box must have
12 length on

An all edges of the lattice

Δ in DN are open



B any closed dual circuit surondingly
DN

Pp Bn 0 from above 72B
CANS pN 0 for pro

Event An depends on

the edges inside the box

DN

I ii event depends on
the edges of Δ

outside

DN

AN and Bn are independent events

PpLAN NBN PpCANP BN SO

for p

OCP Pp LAN Pp Bn 70 for



β 72 3

Such canting arguments
in mathematical physics

are called Peiers argument after Rudoft Peier's

Thus kids

Tod required to study Percolation

lemma Subadditive lemma Fekete's lemma

Let an n 1 be a R valued sequence

s t
amen am an

min 1

Then
lim exists and

t.EE



PE limit if
Write n lm 8 re 011,2 1 1

by subadditivity

an Edem an de 1 6 1 e

may an
demaetap.pe

may Tmax as S O 1 1

a 0

May maxlas so 1,2 1 1

n

If maxtas so 1,2 l l

n

as n is



This is true for all 131

so

an

least inf
es

BY Subaddtive lemma

Mathematician

FKGIneq Harris FFG ineg
R 0,1

E Physicists

W W E R

well weez

W E 0113
w 20113

Defense wees wite



w w Iff wee e

e EE

If edge e is open in

agggga.am
is

ones

w e 0 W'let
81

EEE

Def A function f R is increasing

if f w f w for all w w dec

if f w few for all w Ew

38 9An event AE f is increasingdecreasingif 11A is in dec



Thy FRG Ineg Let f f2 R

be both increasing
or bothdecreasing

Assume they are square integeable i
e.fi

Tent

Ip f f f Epcf

In particular if f 11A andfz MB
then

Pp AMB PCA PCB

FKG tells us that Eplff Effi Epfa
30i e Cov f f 30 i e f it are positively

correlated



Exercise

D a roofed

binary tree

I

Find ECT

Using Kolmogorov's 0 1 law show that

04070 Pp uEV sit Ca a

L

u v is
increasing


