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ParallelMaximalIndependentset 4
29 19

LubyisAlgorith

Inpit Graph G N E undirected

Det ISV in independent if no pair
share an edge

An Ind set Iis
maximal if Wwe VII WUI in nod ind
Maximum If Find sets I II 3 I'I
Note Finding a maximum ind set

is NP Hard
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Note Edges outof B caused Ek O o



RandomizedparallelMI
5

In it I 0
While F 0 MISC GIV E

pros Mls Gslv E
0 Add all singeltons to I
1 In11 each Vpicks random PCD cEOD uniformly
2 Vertex joins Iif Pcv s PfNeigh v1
3 Set V Vl Iv Neigh II
set 15 s E Edges IV Neigh I

47returnIVMISIG.lv
Note step 1 is equivalent
1 Pickrandompermutation p v El n3

Thus V joins I with prob duty



ImplementationDetaily 6

O Assign a processor to each vertex and edge
1 Eachvertex proc generate Ptv
2 computing I

a Each edge um reads PIM Ptv CB
b It marks Pln if Pln Ptv CIN
c Vertex joins 1 it unmarked

3 Each edge um marks in for removal if VEI
4 Feel edge u r with removed endpoint removes itself
5 Use Prescan to pack G



Consider Random Variables 7

Y edges removed

Yuu a 1 if UV EE is removed
0 O W

Thus 2Y qq.hn

T hm2iEYIE
ie Expected edges removed 31151 2

Critical RandomVariable WEE

Xm 1 if Pla s PfNeigh Neigh lu
O O W

Note Xm L U C I and Vrs out

Claim t.EE uvIsProblXuvsD3du dv

su



ClaimA Edu Xan E LY
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UVEE

Consider all edges into VEV

At most one

JI Xun lU Uz

ie E Xun SI
UENeigh

Ontheothe hand

Xu r l Yuu l for the c Neighj J
thus Ed Xurs E Yuu

UENeiglv UENei

Finally Edrxuv je.EU
dmuYnvUVEiEEsEYuv

2Yv ue.niTYuvc
E

O



From ClaimA we get 9

243 dvXuv EdrXuv duXvu
ur EE 1hDEE
ordered unorded
Pairs Pairs

Taking expectation

21ELY IEEE drxuvtduxu.ae
WEE

unordered

dr Hur du k Xun

E ddfudrtdu szdntduve.isdntdr
me

dutdr

El lEt
Ure E

ie 115152 LY



Thin RandomParallel Mls terminates 10

in 0 login rounds with highprob

PI we use Chernoff bds
Consider random variables

2 is 1 if round i deletes at least b

o
reamwain ins edges

Reed Markov
IfX3ORVthnProb X3a sEl
Consider 7 1151 Y 1edgenotdeleted

Problz o Prob I BED's Y 3 17 44

Thus Prob Zi'D744
Note Alg done if after r rounds i Zi BlogYam
Claim Chernoff Bds After 8 logy m rounds

Prob EZi slogan s n take

PI Dote the Zi are not independent

Chernoff bounds require independence



Let Yi 0,13 be iid RV ProbHis17 44
Chernoff Prob EZis logym s n

G

Intuitively Claim should be true

since Prob ZED Prob 4 1

Unfortunately Claim needs a proof
We will use Coupling Argument

Let Go G i G be graphsgenerated by Mls

Let Pi Prob Zi'll Go thus Pi344

good Generate sequence of RV Xi sXx

St Prob ZipsProbExist
Consider If Yist then Xist

If 4 0 then Xi 1 withprob R
1 14

Note ProbExists 44 1 Pi
Xi Ya

Prob cm sprobisxiculbProb EYim
a


