



































































































































2nd MomentMethod Today

LoraszLocal Lemma
Chebyshev'sInequality

V 2 o Prc IX pl a eat
Anotherversion Pr Xero eVE a

PI prfxojeprclxmls.pe s

Corollary If Van o ECHTthen Pr X o L ou

Another 2nd momentinequality

PRIX o EMI
EXd

Follows from CauchySchwartz
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Lovatsz Local Lemma

Let Ei Ea En be set of bad events PrcEi i fi

Say want to show PriamET 0 positiveprobability that
nothing bad happens

2 cases whereeasy

Ei are mutually independent

Pr Ei I unionboundsuffices

LLL is clever comb

Defn E mutuallyindep ofEi En Y f subset I Eft.in
Pr Ej Ej PREE

Defn Adependency graphfor Ei Ea En is G YE
where V 1,2 in Ei is mutually indep of Ej i HE

Lara's2 Local Lemme

Let E En be set of events set

PrEi p ti
The max degree in dependency graph is d

4dpsl
Then Prf E 0

several variants generalizations see notes






































































































































Application k SAT

Let 4 be a k SAT formulae w herons
m clauses

1
each clause has k literals

Thmi Let 4 be a k SAT formula w nrans
m clauses

If no van appears on 1 2474 clauses

then formula has satisfying assignment






































































































































Application 2 PacketRouting

graph n packets

eachpackethas
Si source and specific path Pi s ti
ti destination

only one packet can traverse an edge pertime unit

so a 3

K
Schedule specifies for each packet whento move whento wait

D max Pi dilators

c maex pathsPi that use e congestion

How long for each packet to reach its destination

chcotd Oled

Leighton Rao Maggs 7 scheduleof length Occtd always
indep g n

Can be proved using LLL

High level idea

for each packet assign random initialdelay
in I acctd

guarantees limited dependency between congestion
on different edges in different time periods



Algorithmic version MoserTandos

2cleanses Ci Cj are decent ifthey share a van

Dfci g Cios dependent Let D m ax ID Ci

Thm Let Y be a k SAT formula with de mclauses n vous

Then tf is satisfiable a satisfying assignment
can be found in poly time

Supercool proof

Algorithm Fix C

Initialize x x xn Randomly reassign kvass unC
where Xi T wpta to Tff indep wprob

F wp ta gives updated
While 7clause Cthat is not while some clause Dg f thatsatisfied shares vars w C is violated

Fix C Fix D noteDcouldbec

Always process clauses in fixedorder

Dmg
x

Fmla Fixka FxKm magnet


