Bipartite Matching
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Maximum Bipartite Matching: Given a bipartite graph, find a matching of maximum size
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Bipartite Matching solved by Maximum Flow

6/ " ;n?ﬁ b mae flou K KF,/_"\\&?

racds

iy N Y by,

s Jak

: A e
k. S T, ",/,,©

MAK- BITART ITE- mATch (6 )
N (mdwd‘ YA h\u‘(\&- ,

) Lud °
3)) wl-r,J,””M- { yde G i £y~ "g

M ((A ) ((,
(8.2) (wf

cewma )i Thee is an intogus -valved fow € 1n O/ w-l-l}‘ v(if)=k
2
Thet s & mu."thvj Min (b wh In)=k

ceea 1: For direded gregn O whh waeyr coprabes, Hun Hhoe b o mew Fliw

Had Wy tv\'l'Cyf c«raul\'-s L/ oif e O
O/?Dbib_/_ﬁo @<>é>®

Thm . For Liperhle (g mar fow £ i & §VS  pmnx nm’cle
Proo;: Led L‘ kX “ow) M lu u”(slnnkmj mr"d.mj

L2

foi intepy - valved
Inl=v(F) a3
SUPPO“ M no“ MEX i o Ml i‘s mq‘}ttlﬁj wJ‘l\ IM,‘ > ,m'

Then thewt s uflts Fbw f uith ar

U' [>(ml=v (£)
;, -{ i ﬁl{’ may (= ,M ‘

S So M 15 maximvm

Bipartite Matching Page 3



DEF: ¢-t c¢ot s

M Lt f b o A,

(A,B) be an $-E oot
Proof : vi€)= £(<)

= £ - £ (6N

£ 00 e N veA- (8]
v(Fy= ZHUD-F70)

tA

= L T F- T e
veA (WHX)eE (w0 ¢E

= Z_ Z ﬁ(v,)r)— 2 ((«,u}
VEA  (vyHEE (u,H¢E
X¢A wgA

= A= £7(AY

LEMMA | TLwc i$ em ‘m'hyl—h\vu( I’ou { n ()I uJ-L v(f)t k
2
Thet is & maﬂ'(hvj Min (b wh |n)=k

Prn‘ . —) Constrvet M= {(Xd) | X&X) \IQY, F(X,y):-'Z

M S a Mn‘}(.“v‘b in G

(DM = (xy) €6
ng'* L“v‘( (X)rn ) ) (X, 11) (M 2 yliYT
vt Wiw (7‘.,1) > (YI,Y)(’M YK E Ky

Debne st et A= Xu s, B
vi(EY = £7(A)

2 Flxy)
(x,yd¢E’

xcA

yeA

= 3 fley)

()¢ e’

= ‘)"Vf'ti

n"

xé X
yey
CoN=1

'fll‘n) | *‘x,yéf, [()'17)='I‘
| ™|

Bipartite Matching Page 4



Bipartite Matching Page 5



Bipartite or Not?
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Bipartite Matching solved by Maximum Flow
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Bipartite Matching solved by Maximum Flow
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Bipartite Matching solved by Maximum Flow
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Bipartite Matching solved by Maximum Flow
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Bipartite Matching solved by Maximum Flow
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Bipartite Matching solved by Maximum Flow

Tim . R Ln’wae G , Mar fow £ i VS may "”h“wj
Proof Led § Le wmex fhw

‘ iy 3n“(r«(-\ln|vlt( CEMmA 2
Frod M ¢b. (M2 k cemma 1 (M= {(x,y;)¢d f(x.-,y,-):lg
Surroﬁ M na* MY S v MI N mq‘]’tlvij with IM" > )M’
Then thewt o5 ufrtstde fow ' uth
v (f'3=lm'| >[(ml=v (L) Lemmat B
§, '['S M{’ max flo D&

wSo M 15 meximem

PI..F: Vv ('F>= 'F“*(g) “"f .
BRI e elys o (71020
.ru.* ‘v\- _{"v\(‘\zo L’ ‘" v€ A_. (‘i Lov\‘cl\l—kﬁw\
V(Y= ZA, £ - £ (D VE S trms o O

= z ((Z flnr) - Z ‘(“Jd)) Ak ‘F"‘, [“-; Z‘ ; = (vZ

veA (V)¥)eE (4, ¢E (S0 »?

b 7_--/2_ £lvD— 7‘ C(u,v)v edy A"A cance |

Bipartite Matching Page 14



venr v - .o v

= Z(Z “W)‘)" Z_((u,u)> de) A"’A (ﬁn«-'
VEA (vyOEE

(u,v&‘&
X¢A wgA

= A - £7(A) e s b ETAY, £ (A)
tewma )2 Thee s an inteur - valved fow £ n 6/ wilh v(f)=k

)
Thet is mn"‘thvj Min b wh jn)=L

Prn‘ ) Constrvet M= {(X,)> | XEX) \/EY, F(X,y)z-lz

M S a matching in G

(€™M = (xy) €6 ne tdys adlid Lduan XY

CGV"* L““ (xly' ) ) (x'r‘) (M > 7:171 — ot ige :’(x,*\'.);[(!.'h>=\ ) So
) “UDHZT s

(&v“ hew (rI.‘) 5 (’1,‘[)6”\ )f,t ,l \S;M"“ [h (x) 21 .

{(’)')"7- ==
stk A= Xu {s3, B= Yo fe]

{0‘4( A’3 -{iv\(ﬂ) = _FOU"’ (A) T"'" THM; ¢"‘Sj- 0"' " :'ous
n g ind

2 Flxy) L

(x,y)eE’

xcA
YeA

= Z C(x,,\ Al oty Flag e O
‘xd)‘E’

x€X

yey

€=

Defne

v(#)

'i()‘a'l) | XGX”(-Y, ‘(‘)',7)=|I‘
| m

sub ’LL 1'0!\
é, sxn«,w

Bipartite Matching Page 15



Bipartite Matching solved by Maximum Flow
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