
 

Bipartite Matching

Goen bipartitegraph L R E
a matching M E E is aset ofedges that
share no common endpts
Goal find matchingofmaximum size

Online bipartitematching

L is known aheadof time
vertices in R anive one at a time Killer appwhen JEB arrives Internet adallocatm
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Greedy Alg match arrivingnode to anyavailable neighbor

Claimi Creedyalways obtains a matching of size 3 LopT
Analysis everytime Greedy adds on edge tomatching

think of it as earning 1
Place 504 on each endpt

Nowconsider anyedge
i j matchedby art whenjamics

Tf Greedy can't match j Theni is already matched
charge opts edge to 504 on i
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And no deterministic ally can do better
So we turn to randomization
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Fractional matching problem 1
When anode j ER arrives can allocate it fractionally f IT AT

Xij fractionof j matchedto9
constraints xij El totalamtg i matched It

zxij a total amtofjmatchdel

Claim Let It be a randomized algfor integralmatching
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Water level alg

Imagine vertices on LHS are watercontainers withcapacity 1

RHS each vertex is source of 1 unit of water
whenJEB arrives fill up neighbors in obvious way
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Primal dual analysis
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Summary of what we did online primal dual analysis

Primal Dual

Max E xij min Lit pji EE
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As vertices arrived weconstructed near feasible dual
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Integral Online Matching
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Ranking Algorithm Sleet random total order ITgelts ILL
when new vertex in R arrives match it to highest ranked
neighbor according to it

Karp Vazirani Varirani 1990

seriesofpapers simplifying

Devanur Jain Kleinberg 2013

First idea online fractional l te competitre

every fractional matching is convex combof
integer sons

Can we maintain integral matching whose expected
size valueof fractional matching producedby
water Level



Fractional Randomized

Joe
a co

0



Linear programming duality FYI
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y by cx both are optimal

Dualitythin If CP D are primal dual pairof LPs

then one of following holds
1 bothinfeasible
2 P unbounded D infeasible
3 D unbounded CP infeasible
4 both feasible 3 opt sans y sit cx by
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