Boot s'('rar Peccolation

Be_jin wth a motrix M o-F Os and Is.

At each stage, \f two or more
neihbors of an entry are \s, that
entry becomes a .

This process continves \AJ&?M[{QJY.
(Do erample)
(Look at N\A‘H'\\Jo\‘u)

Typieed percolation question: i
the initial  matrix s random,
with probebility of a | =P,
what  happens’

(Note: Prod. Winkler teaches Math 100
in  wister term — percelation.)

Tovards a Characterization...

An inderval ia the ?t\’MN’wU on W
% o et I of e.om‘ijuovs indices

goch thet (T) =§mtid: 1€l s
a\to Con*i’vo“s.

E

ex B[S EINES
e [l AR

Every permutation eSSy hes
n iatervels of l.enjﬂ\ 1 and
4 interved of length n. If
1 has no ather indervals, then
it 15 called Simple.

Shepiro & Stevens (1941):

What W the iatiad metrix S
o permutation Matrix {

Whea does Me Fll wp?

Ex: = 24338145 does not
£l vp:

Ex: = 16324358 does £l vp.

How many il u??

Taflations

Given @€ Om and nonempty permutations

Ky, oo Koy the inflation
Q"["N.-v-a"m-.\

16 +he permutetion obtained by

each entry o) by an intervad

in the gome relative order a$

oAy

Ex: 243 3165 *° 2413132, 7, 21)

12[16t243S, 1)
e[y, se\324#].

ex: [ 6324358

"



\.Lf:’nv tness

Every permotetion except | s
+he inflation of a unigue simple
permutation of lengrh “at kas+ 2.

E"O_Of: Consider the marx imod
proper (e, # whole 'H‘\il\J? intervels
of & permutation.

1§ tweo of these intersect, then
“+heir  union Musk B +he whole
permotation. Tn this case the
permuotakion 15 the ind lakion of
2 or 2\

Otherwise, the maximed  Proper
\N{'Q.NO-\.S Qre d\'S:j (-] iﬂt a "Ap b\l

Mayximality, define o simple
Permutetion,

Permutations that dont AUl vp

Observetion: If ¢ of Lena'\'k 24

s Simple, then Mg does not
£fill vp. In fact, bootstrap percolstion
leaves Mg un chcmdeJ.

Proof: Svppese that +he entry in
position (i))) ' ff"\"\jd from O
to | in +he £Lirst iterakion of
boot ¢trap Percslation. Then:

e
ee

at least 2 o-P AB,C, or © are
filled in Mg If Al filled,
then Bor O Must be filled. Dot
+hin  implies that @ isat simple. B

A sufficient condition

If o and & both Fill vp. +hen
l2[™, 1 and ULME] both Fill wp.

Proo'F :

1[0 ELEZ

Ex‘te.n&iaj +Hhig...

Obgervation' Tf o dees ot Fill
vp, -then For any choice of

nOﬂQMP d\'p ey “M, q.[“‘ wy uM~l

aleo does act AL Vp.

Prook:  Consider

@



Characterization Review from lagk time

M The permutetion v Hilg |3Z-o~o'\d'm3 Permutetions:
vp vnder boo’fs-"rap PQJ’Co\o:Hov\.

. v * [ ]
f and or\y W 1 can be built empty perm U

from the permutation | using

put

+the operationd

r®T = (7 ) and l
sot = uleTl v
\ +r $x¥£
D;Qi.‘. Thes ?gxmo‘{:e&’\'ons are \
colled Seporable.
| - V1-Y%
fo —"

How M\q!\y are ‘H‘IU’Q,?_

Cov nicinj
2{_\}&9&!\359

Se—]’“""bl& PEXMU{G.’Hons-,
™ s ® -decomposable, then
empty S, E v % +here i§ & unigue ®-indecompesable
permutation guch +hat
& wv= ¢®T.

Se.puwble permy tokions

:
Pt Ahe o TR

intervel

decompositions arent oaique. RILERY G-N'] U t:;%
Solution T 1S ® -indecomposable “’ll '
W it cant be weitten a$ TORT . h;_
for nonempty T and T. + S-F
Pmalo‘]ous'. e-iAJecoMposab\e. where |

[ 3&‘. for Rporodles

9= 3£ Lor ®-\d. Sepacobles

W = 96 For ©-ind. Separables
Note: none of these count emply perm,



Now nofe:

J

"

separobles —

=X
3 \+ £
Fxcd-\j +he Sﬂ-g\i‘
h = ‘+c .
T\\ egore_‘.
er ag_‘

-F: x+——-.

- @-ind. szporob\es

2elving
'Fz"'-Fz x+xf +2F%
0 = fr+(x-Nf+F

L=x A - exex
f: )
, ?
Which $o choose:

Remember :  we exeluded the
empty 'Pc.rMu{'a&v'or\,, g0 §¢o)=0.

These are the large Schegder
AuMbsrs,



