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Disjoint Paths

Disjoint path network: G=(V,E,s,t)
A1 UUNAANI9 (V,E) source s wag sink t

Path 2 path azdu edge- dISJOInt path mmam path
talaiginnslddudon (edge) Mwdiaunuiag

Disjoint path problem: #8451 edge-disjoint s-t
path uIUNINTEA

Application M lUTHlGuA 1w3ad1en1sRndadadENs
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Disjoint Paths

Solution
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Disjoint Paths

wrzuidgmiiilaagngls
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Wudeuiidendasranudu path §35n150zlsAdnelnu

15Uty Max-flow ade 1ws1z31dinsds flow 970 s U t
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Y4N1569 flow AIRBLUBDINY

wrazUasululudyn Max-flow dudesfinnsuiuezlsdne winezlstne
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. Max-flow formulation

nvualiusasdutauiaug 1 wilennduay

Ul Max-flow algorithm Tunsuidsymn

A1873 81 Max-flow algorithm wA1nauld k wirewansdndl edge-
disjoint paths Al path
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Disjoint Paths Problem & Max Flow Problem

Theorem

fi k edge-disjoint paths 210 s U t fisewis max
flow fandu k
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o Network Connectivity

Network connectivity network: G=(V, E, s, 1)
AsLUUdNANIe (V,E) source s uae sink t

LAVDAULBU F C E Naan1ssdiausa (disconnect)
58198 t iU s 679N st paths Tdegnetios 1 L
Woulu F

Network connectivity: #131uduL YUt NIgaTIie
LPNEAULIDUDINLAIVLAANITLYDUADIZUINN t AU s
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o Network Connectivity
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o Network Connectivity

dadans IUIUVBLAUTIUNAaNRandAwINNUazlS

I1UIUVBY edge-disjoint s-t path

Theorem (Menger’s Theorem)
I1UIUVBY edge-disjoint s-t paths ﬁuﬂﬂﬁ’sjﬂ

W ° Yy A a v a a o a '
AWMU INUUVBLFUTBUNUBENFANAANSIWBNAD
TN s NU t
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Matching

Matching
Input: nsuuUlLiRAn1e G=(V,E)
u < £¥u matching dusasnunusingegluduidon M litdu 1
A3

Max matching: ¥131U479UY4 matching NxN#ign
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o Bipartite Matching

Bipartite matching
Input: nsuuUlNfAAn1e G=(L U R,E)
u < £y matching dusazTnunusingegluduidon M lithu 1
G

Max matching: #13142UY849 matching AiuN#ign

® O)
@\;@ Matching
@ @ 1-b,3-a3,4-e
o<~ @

: ®
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o Bipartite Matching

Bipartite matching
Input: nsuuultiiAAn1e G=(L U R,E)
m < E¥u matching dusasnunusingegluduidon M litdu 1
A3

Max matching: #1131U479UY4 matching NxN#ign

Matching
1-a3,2-b,3-c,5-e
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o Bipartite Matching

Max flow formulation
a@319n519uuuidianig G’=(L U R U {s,t},E")
Auuafianiean L 1U R Ineli capacity 10y infinity

LW source s LaztinatdURNLUUNIANI9AINY 1 ide
211 s Weusazlnualy L

W sink t waziiaduaNLUURANI9AINY 1 MdaeRn
usiaglnualu R Tuda t
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o Bipartite Matching

Max flow formulation
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o Bipartite Matching
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o Vertex cover

AMRUANSINLUUERAANIS G=(V,E)

vertex cover Aa subset ¥4 vertices C S V 1 AL
a a A A &
VAN (v,w) € EX v € C 3B w € C 30990

C={3,4,5,3,b}
ICl=5
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o Vertex cover

AMruansINLUUAAN1S G=(V,E)

vertex cover Aa subset ¥4 vertices C < V 7 AL
a a a A & .
VAU (v,w) € Ed v € C %38 w € C NIBVINA
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o Vertex cover

Jodaunn 1% M 1Ju matching waglik C \Uu vertex cover 151
dunaldan M| < |C|

usaz vertex 11150 cover laluitAu 1 1dudanlu matching

g\;cg Matching

1-b,3-a,4-e
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© Vertex cover

Konig-Egervary Theorem: Tu bipartite undirected graph,
I1UIUVBY matching NUNNFALWINAUIIUIUYD vertex

=5 o
ver Yl n&an
cover Miagng M*={1-a,2-b,3-c,5-e}

IM¥|=a

C*={a,b,3,e}
|C*|=4




