MAJAMA D\4
Today: Matchings ¢ biparite graphs (§32,3)

$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 s a vvxa’rd\m% i 6)3.

Def : Lek M 'be a matthing in 5=(V,E)
A coth P= (Vo) in G is M-ongmending i
\i\g, V?:W;---;\]zt—\\fu;eM and No, Vare ¢ eke?\)«e-

v, Va, V3 Vs Vio
N Vy
\/o V2 Vv o

Trhen M'=s MAE®P) is a matching in &
(: M\i\‘\\‘z,---, \'z&-\\[?czi U {\’o\fu NN, Va o { J

WV“
Tam 22 M s woching in S, either Ml=y(G)
o Fhere exisis on M-augmenting poth.




(Root) 1§ thereis on M-gugmenting path, then M' is o matching
with IM1> 1M1 8o 1M st mosimad.

CO(\\IPJFS&\%, S\APPOSQ M is o W\O\er\mg with M PW\\
(onsider G=(\, MaM) Evey VeV s degee ¢2 in G
=7 each Comected emponentof G s & path or a circwit
Since (M'|>IM, Some convected component of G nos

more. edges Som M Jhan Fom M.
Tris va\\)m@ﬁr must be an M-wgmw‘m\g poth !
M = ma\'dmvxg

Q ) M'= = lorger mjrdmng
@s{ boty M- O\u%mu\’m\@ POTHI\S

823 Kbmg‘s Theorems
A %mp\/\ G=O,E) is bipactite if there is a partition
of the vectex Set V=V WY, with no edges

between Vertices in the Same part (g)
That is, leV;1=1 Rrallec =172
Lemma 1€ 6 is oipactte with edge e=tunS then

either u or v is  Covered \03 EVERY wox. motthing.
=Yhere 1S & vertex covered by ey matdning of largest size!




(Ruof) Lek e= e E ang Suppose. there. exis’
matcnings ™, N oF wioximal Size where ugv
M doesnt covec W and N doesn't Cover P
SW\CP_ neirhec Mue wyr NUQ e W\()\*Chi(\%S N M

u \
M covers v and N coders w. %
Let P e Yhe connected component of MUN F
onkaining w. dince W is ot covered loy M, u§\(

W has deg 1 i MON and Pis o path
ending i U. I length (P is odd, then P is
. M-augmenting path = M it a max. makdhing 7%
¢ \ewqf&dﬂ is even, Then P does nor end ad v

Snee ny Parh storting in \/\ ond ending i \s

WS 0n 0dd number of edges. The deg of \ in MUN
a\so equals 1 and so P mnoet covec .

It Bllows that Pue is on N'Qu%menﬁﬂg posh =<

T 33 (K 4's Thm) Tor o biparhite graph G,
waidnng # = V() = T(6) = veckex cover
Losk fime: Showed p(5) £T(G) for arbitracy guphs &
ond V(K =1 ¢ Q:T(Ks) (note. Ks ot bipactite!)

TCo:v\'+ be v



Pk ) By nduction on IE.
1§ E=¢, then y(6)=0=T(6). So assume E+ &
By Lemma, Some veckex wee is containg in every
B \orgest matching of G
Lk G=G-w (remove u and o edges Containing i)
Then V(E) =v(6)-1. Why?
M largest moirching in 6= JeeM wisth uee
= M\e masdning of ' = v(5) 2v(6)-.
By wadching M o8 &' is also o matdning of G

Hhat doesnt cover U = M not o mox. W\O\*rd(\mg of G
= M| < v(E)-1

By induction, v(6)=16). Let CeV\WY e o
\rfex cover of G with size (6. Evewy edge ecE
either Containg W o §S 0w edge in G = conkaing some ve (.

= Cuiud is o Vertex cover o% G Ve
= 7(6) ¢ \Cotubl=y(@E) = v(6). %

mox, N\M‘d\iv\a
tame Size = both @ml‘.

Cov = 1§ G is bipartite and s o isolated vertices,

Solole sef ¥ = ol(G) = p(6) = edge cover #
Pook by Gallai's Tm = (&) T(6) = (G §(6) = 1(6)-y(6) = pl6) (&)



