MAAMK B4
Today' Matchings < biparfe graphs (332,34 )

$322 M-augmenhng pashs

Recoll * A madrching of o gruoh = (VE) iIs & Swbset
MCE st ene'=¢ S all exe'eM.

Let V(6)=max 1Ml M i a vvxon’rd\m% in 6)3.

Def : Lek M be a matthing in 5=(V,E)
A coth P= (Vo) in G is M-ongmending i
\i\g, \l3\]q)---;\]2t—|\fzkeM and No, Vare ¢ eke?\)«e-
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Trhen M'=s MAE®P) is a matching in G
(: M\i\!‘\"&r'? \'z&-\\[?czi U {\]o\l‘) \’z\l%"'/ V&VZH-I % J
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Tam 22 M is & Moching in S, either M{=y(G)
o Fhere exisis on M-augmenting poth.




(Root) 1§ thereis on M-gugmenting path, then M' is o matching

with M IMI o IM) ok masimad

CO{\\IPJ!S&\td, S\APPOSQ M is o W\O\er\mg with M MM\
(onsider G=(\, MaM) Evey VeV s degee ¢2 in G
= each Comected emponentof G s & path or & Circwit
Since (M'|>IM, Some convected component of G hos
more. edges Som M Jhan Fom M.
Tris Q)N\Po{\@(\'\' must be an M-wgmw‘m\g poth !

M = mo\\'dmvxg
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A geaph G=(V, E) is bipactite if there is a partition
of the vertex set V=V 0V, with no edges

between Vertices in +he Same P(l(‘jc %
That is, leV;1=1 ®ralleeE =172




524 Algerithm for max. Machings in boiparhie graphs

Well use direcied graphs v do His

A directed graph is o pair D=(V,A)
\= “Verfices™ (finite set)
A=“orcs = ordered pairs of verfices (b)) ¢

Ex 21 V=11,234 A=102)@2N(14) 24) (23) (3)
*h 03,43

A path in P ansists of ores (), W6) . (e )
with \; #V; Tor 1%, Pofhs (omo\ Shor est pa*\*v\s)
between vwe V' con be (omputed in poly Fime. (See §L1)

Algorithm :
Wput* Bipachle geaph 6=(V,E), watching M
Quipu* Larger mafching M' (i one exists)
Write \[=ALW,
Bor e=1uwieE with uell, weld, divect edge C
w—=>u £ eeM ond Uu-=w ¥ edM
WLk I, W' denote the set oF verbices
U\‘§ of ‘U, W (resp) wncovesed by M




Cloim = A path PCE is M-augmenting i i gjves
0 divecled poth from Some well' Yo sme we (W'
Qrook) 1§ P is M-ougmenting, s endpoints lie fn UWOW!
Length (P) 0dd => one end B fies in W', one i W'
ps\%ermﬁﬂg cdges fie in M => oll edges divecled W' —w'
Covx\lerse\y), § Pis a dicected parh Srom well 4o we )
Then \eV\@r\\(W IS 0dd ond because o edge divechons
edges wust olfernate betwesn M and EA\M

One can find Such o directed path P in O(E) 4ime
[ it exists). Take M'=PAM (o bigger makching!)
Stacking §om M=¢, repeat D(NY) Yimes o gek mox matching

Improved. alg. by 'r\‘DPC:mf-{:, Koep (1113)
has vunning time. O(N1#1EN)

SQQ ' Blossom alﬁor Pam o0 %ﬁh(’/a\\'z—aﬁon
0 non ‘o'\‘aa\rh‘re gmp\\s‘,



