
 

Max Flows Ford Fulkerson computes max flow
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can use BFS to find augmenting path in Gf
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Application Bipartite Matching

Let G V E undirected unweighted bipartite graph

Goal Find a matching in G with maximum size ofedges

Real a matching M is a collection of edges from E

St no two edges in M have a common vertex
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Algorithm for BiparMatching G V E V X OY

1 Construct flow network G V E s.t
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E add edges s X V X E X with capacity 1
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2 Find Max s t flow in G
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This is a reduction of BipartiteMatchin to Maxton

given an algorithm for Maflow leg FF

Convert Bipartite Matching into an instance of Max Flow

apply algorithm A to solve Max Flow

extract solution to BipartiteMatching from output of A
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this shows Max Flow is at least as hard as BipartiteMatching
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Suppose G has matching of size I
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by FF discussion

Take such a max flow f in G val f k

since My f ee G

O E fle E Ce I

since fle EZ then e o 1

Doe IM
hgqnge

tom.ae

É

Claim IMisamatchingingofsizet



Proofof claims

1 each vertex in X is connected to at most oneedge in M

Suppose F X E X s.t M uses x at least twice on Eyez

bydefinition
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but X has only 1 incoming edge from s

so fin X E 1

this contradicts conservation fin x font x

2 each vertex in Y is connected to at most one edge in M

by similar argument

so i z M is a matching

3 To show size of M k

Consider cut A B A s UX
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So we have shown correctness
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For running times
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1 Convert G G I O mtn Olm
2 Find max flow in G FF O m C 06mn

3 Extractmatching in G O n

r Running time is tom to solve Bipartite Matching



using naive Ofm C

if use scaling max flows

Of m2 log C 0 m2 log n slower

if use Edmonds Karp

m2 n slower


