
 

Ch 4 of

VaziraniigApproximationAlgorithi

Multiwaycutm Given an undirected

connected weighted G Cu E Given a

set S Si Sz Sk AM sy cvt

is a set of edges whose removal disconnects

all the Si's from each other

Min weight x

oth

our g r

Min k cut problem A k cut is a set of



edges whose removal leaves k connected

components We want Min weight such k cut

Multiway cut for fixed cut K73 is NP Hand

Min k cut is NP Hard if k is part of the

input 4

Good news Simple approx algorithms

Approx factor 2 Z
K

Multiwaycuti
An isolating cut for Si is a min weight

hmmmm

cut that disconnects si from the other terminals

Algorithm
1 For each si compute the min weight

isolating out

2 Discard the heaviest output the union



of the rest call that union C

Steps
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Find Min Si t cut
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Them MC Alg has an approximation r

discard
guarantee of 2 Z

K

Poot let A be the optimal multiway cutin

G When we remove A k connected

components Vi Vz Ye lets call Aj
the cut that disconnects Ui from the graph

Each edge in A appears in two of the Ai's



in Ai there Some edge disconnecting Vi from

some other Uj
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c is an isolating cut for Si we know
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Min k cut Gomory Hu trees

Let the T be a tree on the vertex set U of G

Let e be an edge int If we remove e

we split T into two sets of vertices CS 5

The edge e is in T is associated with the

cut CS 5 in G

I Y U V ET the weight of a Min

u u cut in G is the same as the

weight of a min u v cut in T

2 The weight of edge e in T is the

weight of the cut SJ in G
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Ma Let S be the Union of cuts in 4
associated with ledges in T Removing
S from G leaves LH connected

components behind

Pt Removing the l edges in T leaves
lH connected components in T Callthese

vertex sets Vi Vz vet Removing S

r



from G disconnects every pair Ui Vj
So we have at least IN connected components

Alg k cut

1 Compute a Gomery Hu Tree of G
2 Output the union of the lightest
K 1 cuts of the n 1 cuts in T

call this union c

theorem Alg k cut guarantees an approximation factor
of 2 Z

K

Proofi Let A be an optimal k cut in G
We view A A V Azu U Are Let

Aj be the cut that separates Vi from the
rest of the graph

Since each edge edge of A is in two ofthe Ai's
K
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Assume Ak is the heaviest of these cuts

Let B be the set of edges in T that

connect across two of the sets Vi Uz Ye

Consider a new graph on the vertex set V and

edge set B Shrink each vi Vz Vk into just

one vertex Connected graph

0

Throw away edges until we have a tree
A

B E B are the leftover edges
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An edge e is associated
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with the vertex set it

Comes out of 9

e cu v C B

The weight of amin u u D
cut in G is w UN

Ai is a u v cut

w Cu V E wCAi

C is the union of the lightest K L cuts
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