
 

Steiner Forest Problem

Input Undirected Graph G VE

Costs Cle on EEE

Terminal pairs Sisti i tow

Output H E G a subgraph of G set

i F a path from Sims ti in H

ii Eycle is minimized

Example
ty s at t cost 7 9

cost 12

The problem generalizes

1 shortest path ka

ii spanning tree
all 2 pairs

iii Steiner tree all E pairs



LP relaxation

variable Xe te EE ind whether we pick
it or not

Ine can write a succinct LP capturing
the fact that with capacities Xe on edges
there is a flow of 21 unit from Si

to ti for each i

However one point of this lecture is to show that
one needn't be too scared of Lots of constraints

a single si ti pair

f

Elias

Call a subset SEV binding if

I si ti ns 1 for some Isis k



Ip min Eide xe

Iybinding
x as Exe 31

ee 25

Xe 30

dual max Ys
SE B

Hee E I Ls E Cle
SEB ee 25

Ls 30

Primal
DualAlgorithnd

A a collection of binding sets

Initally A s t sa tz

We will maintain A is a collectionof
S 2k disjoint sets each terminal

in some AEA

p F of A primal foust



Raise Y USE A uniformly till

for some e EE feats Ce

At that point F F v e

O

it Als
4 A 152

if g us egg
s

se add Aettsius

A ALS

guv is binding
vet

Suv

At the end we prune
F

We go
over edges in reverse order they

were added deleting any edge whose

deletion keeps it a valid Steiner forest



Analysis

07th dual growth occurs in T rounds

In round t E 1 T

At set of active binding sets
are disjoint
increase by some At 70

dual IT Eat EIA Atl

For every edge eef

de E Ys
S EB E E 25

E E StI seat ee 25

costCF E E
Cee ti E St

SE At ee 25

I Eat 125nF I
SEAT
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MAINCLAT F doesn't contain cycles
in graph where vertices

are At ST is an edge

if Feet set one pt
one T

Pf Look at the last edge added in F

Red edge say Well when we

pure F this will be deleted

since SEA are connected



CLAIM I deg
seat

5 2 Atl D
s 2 Atl

I cost F 2ÉAt Atl
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