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/\60\0‘\5: Fmdmg max majrdn‘mgs (§5-"\)
angl matching polyopes (326
334 Alaacim Sor max. M&FChings i loiparhie Qraphs

LQS* Time :
) ¥ o matching M is nof wax sized
hen 3 an M- ougmenting Po\*)v\

1) Tor boiparkite graphs, V(6)= T(6)

oot is | nox Mathing \ =\miV\ verex eove |
Q\fﬂe/x\\%g Findmcj M‘ausm@/\ﬁma PaHns
Well use directed graphs 4o do this

A directed graph is o pair D=(V,A)

\= “Verfices™ (finite set)
A="ores = ordered pirs of verfices  (ww) 7w

B¢ TN V=112393 A<T02)0004),64)63) 143)
. | (43)]

A poth in P onsists of ares (), b)), Gy )
with vi#v; for 1) Podhs (and Shorlest poﬂ*nS)
between vwe V' can be (omputed i poly e, (See §11)



Algoritam
Input* Bipachle geaph G=(V,E), watching M
Ouspur: Larger marching M (i pne exists)
Write \[=LOW,
for e=uwieE with uel) weW, divect cage e
w=u § eeM ond U-w € edM
W Lek U\/, W' denote the set oF vertices
u\§ of U, W (resp) wncovesed by M

Cloim = A poth PSE is M-ougmenting 5 i gves
0 divecled poth from Some well' Yo sme we (W'
($ook) 1§ P is M-augmenting, its endpoints lie fn UWUW!
Length () 0dd => one end pr ies in W, one in W'
Riernating edges lie in M => ol edges direcled W' —w!
Cov\verse\y), § Pis o directed parh Srom Gl 4o wel)
then length(P) is odd and becouse o edge directions
edges must alternate betwen M ond E\M

One can find Such o directed path P in O(EL) 4ime
[ it exists). Toke M'=PAM (o bigger matching! )
Stacking Srom M=¢, repeat OINY) fimes o ek mox matching




Improved alg. by Toperaft, Koep GE=)
has vunning Gime O(NVEIED.

v M path Waow'
- )
o M -aug. Pad'\n
= :
S8 Mz max. mock ching

Application : Assignment problem
There ave K machines my--., M and N 50\083‘)..,3“.
Eoch machine is capable o doing ssme of +he jobs
b can only db one b of o time
ool OSSign jobs o machines o do the Jargest

# of Jobs of the same time.
Creode a \oipa(h’*re Qraph wikh vertices 1My, my, j\,.-,jnf
and edges iW\i,ng 15 madhne m: can do §ob .

)

Lshys

Psssigv\meu‘s maxiw{sz{ng 4+ So\o > yax. mo@rt)/\(ng
JU gt 35
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Ex: Mi[X " .
Wy X > ) ?‘L

My XX [K " \E

™y X X% My T




See §3.5 Hor max. weighted matchings

§306 “The matching polope

Sven o groph G=(\'/, E}l ond maJrchjng M of G
deSine. Ly e R oy Lle)= i .

O ¥ e¢&M

ex: LTNe 1345 (001,40
¥ 5 S(ZE > (O/ \,0,0,D)
¢ < (0,0/0/0,0)
Two Po\\jmpe,s ‘- )
The matching polytope of o graph G=(VE) is
Pma* g (C;—B = Conv(Tlw Mis mactching in 6—})
and Yhe perfect matching polytope /s
P?e&& MM;“S(G\z Conw (“—\M ‘M is a pecfect ma+d1fy\3 of 6})

t Could be QMP‘hﬂY "3
B Puag=enid099), (30,09 090008 B
T R (6) = 10,013 i

Queshion: Whad are ¥he linear ineq. defining Frcting 07
\}} X= (X€>eeE bdDV‘QS o Pma{-dﬁt'g(&), then
D0ex &1 foral ecE
D) Tore ¢l for il vV (7 2P

esv W\OJ\‘C}\\V\%Q



| ) = 6B ¢ %20 eeE
BQS;\V\e Qma‘cd\mg(&B {X R 2 %e | \f\!é\/§

esv

= E:XQZO\V[QGE
Vet moohim A
O et g (6) § R \f\!e\}%

esv

The poly'opes E QL have the same integer poinfs .
When are #\eg fhe same Polw‘ope ¢

EX : wa*dun%(H_HS: {XGREO : X\,:\) X\+X2$\) X2+X3 < ‘J X?;é \i

Q?ex&ck m*w.\%("’“"\ - {XE\REO X=X X, =L Xtk =1, Xy= \i

X3 X%t
In Yhis Case P,. = Q.s. \ > mx,a-x,el
000 100 X
olo

X

In Btk 3 Youlll Show Yhat this doesn't hold For al gmphsi

ﬂ\_\m: IF G is \oipar‘d{f then merckug ((5) =®ma+oh;n3 (6')

and E«ke« mekhing (6) - QperPcc(-mai-d\in_g (6).

= We coan find max matching bq soling the LY
W\o\xﬁfx %20 YeeE 2.xe<1 \f\/e\/§

esy



