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Disjoint Paths

Disjoint path network: G=(V,E,s,{)
* NINLLLRNANI (V,E) source s lLlaz sink t

® Path 2 path aziilu edge-disjoint path 81719@84 path 1wl
N9 M UTaN (edge) NNDUNWLAY

® Disjoint path problem: FAINITU edge-disjoint s-t path
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Disjoint Paths
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v dl Qi = v 1 (%
Eumanniaansassaniutiy path

alas] v
1N8N1982 lsARNY I

3 wL9N1Teyun Max-flow A&NE Wg12318N1944 flow a1n s 1 t

dl 1 4 1 di o
FINITAN flow FIANFABLUANNY

pazilasuliifuToymn Max-flow dusiasinisliueylsting
Wnazlating viraanaslating



Max-flow formulation
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Disjoint Paths Problem & Max Flow Problem

Theorem

3 k edge-disjoint paths a1n s 11 t Aislaida max flow AW K




Network Connectivity

Network connectivity network: G=(V, E, s, t)
* N NLLULNRANG (V,E) source s LAY sink t

° pUadduman F C E NaAn1sudaNaAa (disconnect)
1 o/ v v 1 v v di
TN t AU s D9N° s+t paths 1Hasinatias 1 dumanlu F

Network connectivity: 119 1uRUIELITaNNTiaaNgANLHaLaN
EUTANAANLANASAANITTANARTENIN t AU S



Network Connectivity




Network Connectivity
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ANUIUTD edge-disjoint s-t path

Theorem (Menger’'s Theorem)
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Matching

Matching

* Input: N LU INRAANIS G=(V,E)

* M < Ewlu matching fusiazlnunilsngas uduiman M i
1 A3

Max matching: 1141121289 matching NNNNgR




Bipartite Matching

Bipartite matching
* Input: NP UL TNRAANY G=(L U R,E)

* M < Ewlu matching fnusiazlvundsngetluidwman M lainu 1

v/

P3N

Max matching: 11411212849 matching NNNNgR

® 1-b,3-a,4-e

(b) Matching
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Bipartite Matching

Bipartite matching
* Input: NP UL TNRAANY G=(L U R,E)

* M < Ewlu matching fnusiazlvundsngetluidwman M lainu 1

v/

P3N

Max matching: 11411212849 matching NNNNgR

® 1-a,2-b,3-c,5-e

(b) Matching

@
(&)




Bipartite Matching

Max flow formulation
® 459N NULURAFANIN G'=(L U R U {s,t}.E")
e AvuanAN19ann L b R aeldi capacity 1w infinity

® i1 source s UWATINIEUTANLLLNAANIIAINA 1 utaeann s Tl
wAasTvua i L

® Lfiu sink t LaZANETaNLLLNRANINAINY 1 MdgaInusayinum
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Bipartite Matching

Max flow formulation




Bipartite Matching

flow f NRAN k 11 Gaznlifhé matching 2106 k i G




Vertex cover

AUUANTINLLLNA AN G=(V.E)

vertex cover @ subset 184 vertices C € V ‘Vl ‘VmLsz"]j@ﬂJ
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Vertex cover

AUUANTINLLLNA AN G=(V.E)

vertex cover A@ subset 184 vertices C € V 9 nnL&umay
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Vertex cover

Jadans 14 M 11 matching waz it C 11 vertex cover 18N/ LA37
M| <|C|

WAAY vertex daNN130 cover b kLN 1 LEuTanli matching

® 1-b,3-a,4-e
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Vertex cover

Konig-Egervary Theorem: T bipartite undirected graph, ANUIUTAY
matching NNINNGAALLYINALANUIULEY vertex cover NTatNge

M*={1-a,2-b,3-c,5-e}
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