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Morterseisidorovai . :)

Long - term growth is due to sundry lineages .

Let T ~ Poisson ( r ) GW
.

root P p ( T=x)=s 1 - s = ers

Say vet survives if v has x many descendants
.

3 : #{survivors in geng } is incyreang in g

p( p has a surviving children ) =p (Poisson ( rs ) = a )
PC p has a surviving children |p survives )= 5

'
. PC Poisson (

rsta
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Morterseisidorovai . :)
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.

root P p ( T=x)=s 1 - s = ers

Say vet survives if v has x many descendants
.
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First try to understand a single vertex U
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1¥( Athreyae. Ney ; Kingman ; Mc Diarmid ; Riordaneiwormald ; Berestycki ,
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Long - term growth is due to sundry lineages .

Let T ~ Poisson ( r ) GW
.
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First try to understand a single vertex U
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I p ( exactly 1 individual in gen. g)

idea : For k -
t large , leastcostly way to have 0 < NI lu ) <

rtTun likely !
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.
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enough that GW approximation is good ,
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Bounding the diameter : wrap - up .
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Prep : muaxklu ) = (1+011) ) Crlogn
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there : rt =1og4n . Then ( rers )k 't
= th when K = crlogrn +0 ( loglogn)

so if K > Crlogrht C loglogn then IE[ # { u : klu ) 3k }) → 0
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Bounding the diameter : wrap - up .

kcu ) = min { til NIH13 log 4h } diam ( D( nr ) ) = mauxKmt ( Hop ' ' )) logrn

Prep : muaxklu ) = ( 1+0 ( 1 ) ) Crlogn

P ( 0<1 NI Cu )|<rt ) = 0 ( 1 ) . (re
.

rsyk
't

there : rt =1og4n . Then ( rers )
" 't

= th when K = crlogrn +0 ( loglogn)

so if K > Crlogrht C loglogn then IE [ # { u : klu ) 3k }) → 0

k < crlogrn - C loglogn then IEf#{u : klu ) 3k } ] → a

First moment method ⇒ kcn ) e Crlogrh +0 ( log log n ) whp
Second moment method ⇒ kcn ) 3 crlogrn - OC loglogn ) whp

CobonttE[# pairs un st
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rtTun likely !
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Bounding Imax and Amin
=

View

Njfu
) as a may .

( Treasure at u
.)

Maze is h - hard if every path fromNjlu
) to u has Z h traps .

Ideas : For k -
t large , leastcostly way to have 0 < NI lu ) <

rtTun likely !
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Bounding Imax and Amin
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.)

Maze is h - hard if every path fromNjlu
) to u has Z h traps .

Iap :←A vertex w with INEW) n Nih.lu )1=1 .⇐Eifert :*this : If Nih ( 4 is h - hard and

F at least one path of length l

from U to Nih ( u )
' then
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' then
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Bounding Imax and Amin
=

View

Njfu
) as a mate .

( Treasure at u
.)

Maze is h - hard if every path fromNjlu
) to u has 7 h traps .

e
Iap :

.fA vertex w with INYW) n Nih.lu )1=1 .

-
# .

Prep : If Nikhil is h . hard and \:###..
,u ,=) at least one path of length l Proof : In this case
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' then
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3 r
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a

Fact : Whp , fo=ad U

for f- = ( l - E) logrn ,
Nikon essentially a tree so is whp h - hard ( h= ( I -241 ogrn )

Also whp 7 a path of length < loglogn to NIH
'

idea : For k -
t large , leastcostly way to have 0 < NIH ) <

rtTun likely !

is to haveNIfu ) =L
.
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Bounding Imax and Amin
=

View

Njfu
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Maze is h - hard if every path fromNjlu
) to u has 7 h traps .

e
Iap :
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' then
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Fact : Whp , fo=ad U

For f- = ( l - e) logrn ,
Nikon essentially a tree so is whp h - hard ( h= ( I -2410g -
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Also whp F a path of length < loglogn to NIH

'
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Bounding Imax and Amin

Loyerb±nd: If D is strongly connected , r - reg ,
diameter d then

Tmin 3 11td - rd

idea : For k -
t large , leastcostly way to have 0 < NI lu ) <

rtTun likely !

is to haveNIfu ) =L
.Past.is#tiyaetexErEsugianEe*eb*t*AmbEeEiluEaIx&HabnEtg9chIHto9rn=p(1NItM=l

, NIH >o )

I P ( INI .t(u)I=l ) .pl Po ( r ) GW survives )



Bounding Imax and Amin
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Bounding Imax and Amin
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diameter d then
I

Tmin 3
at. rd

Proof : For all ✓
, P✓( Tue d ) ? r
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So IEUC Tut ) E ltd . rd
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Bounding Imax and Amin

Loyerb±nd
: If D is strongly connected , r - reg ,

diameter d then

Tmin 3 11td - rd

Proof : For all V
, P✓( Tue d ) ? r

- d

So IEUC Tut ) E It d. rd
So TH ) > ( ltd . rd ).laLOWER BOUND ON Tmin FOLLOWS SINCE D= ( Hoch ) ( It G) logrn

Upperbofnd : Consider vertex maximizing KCU )
.

o_0 - o_O .  . ,%|U k .¥
- Hu )Must

visit v many [ rk 't
]

times before reaching U

So lEu[ Tut ] } rk 't lE✓[ tjyz rk 't
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,

idea : For k -
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Thank you
!

idea : For k -
t large , leastcostly way to have 0 < NI lu ) <

rtTun likely !
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kcu

)=min{ktNIHl31og4n

} diam ( D( nr ) ) = mauxKmt ( Hop ' ' )) logrn

Prep : muaxklu ) = ( 1+0 ( l ) ) Crlogn

First try to understand a single vertex U
.

Idea( Athreyae. Ney ; Kingman ; Mc Diarmid ; Riordaneiwormald ) :

Study BP of survivors .

Let T~ Poisson ( r ) GW
. PCT = x)=s

.

1- s = ers
,

Say vet survives if v has x many descendants
.

Let p be root of T
, Z=# surviving children of p

p( p has a surviving children ) =p (Poisson ( rs ) = a )

mp has a surviving children |p survives )= 5
'

. p( Poisson (rsta )

p ( p has 1 surviving child |p survives ) = 5
' p( Poisson ( rs)= 1)

= 5
'

. ( rs e-
rs ) = re

- rs

=r ( 1 - s )

idea : For k -
t large , leastcostly way to have 0 < NIH ) <

rtTun likely !

is to haveNITLU) =L
.

Cost : MINI luyezt ) ±MINI .tcu)=l ,
0< NIH < rt )

± p( WITH =L
, NIN >o )

I P ( INI .t(u)I=l ) .p( Po ( r ) GW survives )

# survivors in gen k is inyang in kPr_op#strait.vn#Otinmnirp$etntNEm4*YkaEDgtahi3ntgopiADklo9rn


