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, p) : connectivity, diameter

, expansion

~
. prob. 1-o(7)

Y
Recp: When pa , Gu probably

has isolated vertices , (i disconnected)

When p > Utahu Grp) probably
has no isolated vertices

-
but is it connected ?

A discounting action
of a graph G

is a partition
of V(C) into

sets A
,

B
,

both nonempty ,

such that G has no edges from A to B.

Et.

A graph is connected if and only if

it has no disconnecting partition,

Strategyfor verifying Glagp) connected with high probability
1
.

Calculate #C# disconn partitions]
2. For p large enough

, attempt to

prove this expected value is $1
.

By linearity of expectation

El disconn partin)=onsA9Pr(T,
B is a disconn partin)
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Consider partition A
,

B with 1AEK
,

IBEn-K

WLOG K

Pr(t,
B is a disconn partin)

= (1- f)k(
-k)

#disconn partin) (i)(rp)x-)

> (i) (rplkuse

-1 + (i)((1-p)427k
=

- 1 + [1 + (-p)
+3

Recal lep & et so (tp) > Four

Set per ,
then (p) < exp)-3e%)

=
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= n
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n
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.



The connectivity threshold for Gln
, p) is

actually at en a

though we won't prove
it here.

Jef. Graph G witha vertices is

Ocalled anunder if

V vertex set & with Isl,
the set Scolar value

Vertet = Ev/vS Ch
,

JueS st Gut()
boundary
ofs" has at least @/5) elements.

e
V graphs G

Lea. If G is an acpander with

n vertices then the diameter of G

is 2



·D
an expansion

-> ball of radius r around

553 has (+) vertices

unless it has vertices.

...
and same for to

Let Br(s) = Gratices reachable from by
a path et v or fewer edges

& Br(s) = Gretices at reachable from S

in rhop butThehveres
= dreties at distance rectly realfrom s

= Bre(s) (Br(s)

-Expansion => 10Bp(s))3 G· /Br(s)) if 180s)/*

=> IBr() (1+2) · /B, (s)) if IBriske

Induction Starting from 180s)) = 1 = ( +2)·

=> IBrats)/(1 +) if IBr(s)-



when w = 1 = Tinta]
(Irano

Possibilities - (But(s)) (1+)
**

In

=> all vertices reachable in

r + hops from S -

Ibraht)( (1)
*

>M

=> all vertices reachable

inrer hop from t

(Bris)
, (Br(t) < (1 + 2)

+

=> like
,

IBH/

=> Br(s)
,

Br(t) cannot be disjoint

=>J a vetexa that can

reach both set in fr hops.

All cases= diameter (6) Zr
.

"Region growing argument
"


