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Matchingtheory Max size nonbipartitematching

Snippet4 viaBlossomalgorithm Schriver 5.2

How to find a max size matching M

Iso IMI V G when G is not bipartite

We know it comes down to reliably

finding M augmenting paths P in G

EXAMPLE

I
t o oofMunmatched

Revised Can we findM angpathsreliably

land quickly in the non bipartite case

where we don't know how to orient G to

get a digraph D like before



Edmonds 1961 had a good idea for another
relevant digraph to associatewith G M

Given G V E andmatching MCE

let D V A
or

Carcinomahere YA
not in M inM

Let U M unmatchedvertices in G

N u neighborsof U in G
uV Flu left nell

He consideredwhat happens when one

searches for shortest directedpaths
P

in D from U to Nfu that is

paths P from any well to any
ve N a

to oh o o Mohe U
new T Y VENG



PROPOSITION
not hard pwot

omitted

ShortestpathsP from nell to veN u in D

are either M augmenting paths P in G good

if they never revisit anyvertices

OR

what hecalled a blossom
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Tada no stem
C f steenFur pathP in D



TheM augmentingpaths welike

How to deal withtheblossoms

Edmonds explains how
to contrastthem away

If the stem has length 22 then shift

the M edges in the stem so that thecycle C

has an unmatchedvertex no
wherethestementersit
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21 Contractallof the edges in C leaving a

singlevertex To in GC VIC E C
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How did this help
PROPOSITION G has an M augmentingpathP

R GC has an Myc augmentingpath
P

Pwf An M ang pathP either

missesC entirely so it persists in GC i.e D P

OV

P enters C along a non M edge and

gives rise
to an MC ang path in GC ending

at to
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K An Mic angpath I in Gk either

misses toentirely so it persists in G i.e P P
OV

P ends at to s in se To is MIC unmatched

and then there is exactly one way
toexpand

P inside the cycle C to give
an M ang path P

in G that ends at no

Tell

expand I to C
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This gives Edmonds Blossom algorithm

for finding a max sized matching M

in non bipartite graphs keep looking

for M angpaths P using
the digraphsD

and contracting blossoms C whenever D

finds them so as to work in smaller

graphs GC where one has already found

MIC ang paths P or shown that none exists

REMARK
Edmonds 1965 also produced

a

fast polynomial time algorithm
to

find a maximum weight
matchingM

in nonbipartite graphs G
V E

with edgeweights
w E Rao

generalizing Kuhn's algorithm

See Schujver 55.3


