
 

GraphSpannery 15 750
2 20 19

Det D G V E undirected funtowdiighted

2 HSG is a K spanner of G

Tx yeV distalx D b K distgHill
Note K is called the stretch factor
Goal Min Epl for a given factor K
Known

Thin 312k D spanner with
Yal n't edges

Def The Girth of G is min size cycle

eg The mesh graph
has girth 4 Mn f

Thus HE Mn the stretch 33



ErdosGirthconjectury 2

Conjecture Erdos F GIV E

1 1151 1 nlt't
2 Girth IG 32kt I

Thus Thm is worst case optimal

Today Olm algorithm constructing
14ktDspanner with 01Mt Y edges
we settle for expected stretch size
Procedure Spanner G K

1 Set p logMark thus 2K to
2 G n C 3 ExpDelay Gp clusters
3 Foreach Ci add BFS forest to It
4 For each boundary vertex v
add one edge to It for each adj cluster

Return It



Since ExpDelay G p is 0cm
3

time so is Spanner G K O m time

To show
1 Expected stretch is 4kt I
2 Expected sizeof His 01NHK

Testartwithstretch
case 1 e is internal to a cluster

it
ExplstrleD 4k



Case2 Edge e is between C C
Y

and e is added by bdry vertex v
case a e is only edge from V to C
In this case EE IIH e

case b F e't e D e e Ea

e
2 e from V to C

Str lets dialc tl Elstrle a 4kt I



TheExpected
5

Two types of edges
1 Internal to a cluster Forest Edges
at most n 1 such edges

2 Intercluster edges

baundry nodes s n

clusters common to a bdry node

Let ve V consider random variable

Cv distinct clusters common to r

Thin EEG s e2P

Thus Expected number of intercluster
Sn e2B neh nHYk

We need only prove Thm



Question How many clusters will a 6
vertex see f share an edge with

1 It will belong to one cluster

23How many edges to distinct clusters

Back to horse racing
Consider early arrivals to V

o f

7
A vertex must arrive within

2 units to own a neighbor of V



Possible Neighboring Clusters to v 7

f possible
owners of
heigcluster

t

f 2

O TTn

We prove a more general thm

suppose B is a ball of 6 with
D center Ve
2 diameter d

Consider randomvariable

CB Cluster B cluster cluster n 134031



Thin Exp Cp edp
8

A BE number of arrivals to
within d time of first to v

NI CB 4 Ap
Claim Prob Ap t p edp

pfofda.in
Consider time of tth early arrival
i e Ten.tn Tt

We give two proofs
The first we consider time TTn.tn
and we look forward in Time



Lets use the light bulb analogy
9

When we turn on the bulb

t.tk to last
µ p failure

Fln till

y
t

it

bulb Iife

At time there are t l memory less

iid exponential random variables
one for each first t 1 early arrivals
Each must take avalue Ed Theprob s l e'd

Byindependence we get l e
dB t t



Prooff consider the order statistics
10

I s stays In
Consider random variebls GAR In In it
is GAP In In
In Probability 101 lecture we showed that
GAP a Explip

Thus Prob Apet Prob GAP is d

Lets do case t 3

fly Prob GAP GAP X

X

FH petsLpie dy findGAB

2pct pe dy



2pE2B e't

FIN 2 BEM gpetM

ftp.fo CD 2 i fBY f1 e
2M

1 2e fY e 2py

l EMT setting Ysd

Flap Prob Ast Ea Edy
P

t 1

1 edp
the

QED Meuse fact that ai 1


