
 

Small frequencies

Q why does vertex cover have a 2 approx but

set cover doesn't

Def The frequency of et U is

fe l itch eesill

In vertex career

every element edge has frequency 2

The Let F hefty Fe There is an f approximation

for Set Cover

PI

AI
while not all elements covered choose

uncovered element add all sets containing it

Analysis like VC

I.es al r n fo k iterating



ALL E KA

N t o elements chosen by algorithm are

in same set

OPT 2K



i i
family of lets Si Si Sm each Si EU

Integer k n

Feasible Solutions I m 1114K

Objective Maximize 1 Sil

Greedy Algorithm

same as for set over but stop after k iterations

The Greedy is a l te approximation

PI Like for set over

9 index of set picked by greedy in iteration t

It 9,92 It the sets picked by greedy in first
iterations

Jt Ul Yee Si the uncovered elements after
t iterations

11th Jul elements covered at iteratin t

OPT elements covered in optimal solution

and solution itself abusing notation



2 OPT OPT 1 s Fyi LY.fi
Note elements coveredy by OPT not covered by

is at least 2

claim

PI In iteration it the k sets in ont

cover at least 2 uncovered elements

at least one of them covers

uncovered elements

greedy covers
2

uncovered elements

claim 2 1 4
i
Opt

PE induction on iteration i

i O 20 OPT O OPT

inductive step

2 2 n Xi def of 2

2 previous claim

1 4 2 1

1 4 1 4 OPT IH

1 OPT



Greedy X OPT 2K
21 OPT X

OPT 1 talk OPT pre ins claim

Opt e'OPT 1 41

l te OPT

Extensie
Submodular optimization

Minimum K Union

0cm approx CDM 12



Inter
Input finite metric bid turn

integer k with leken

Feasible Solution FEV with IFI k

Objective minimize TI du F

dens mu 2144

r r

Greedy
Init F a for some arbitrary well

while FICK

Let nev he node maximizing d a f

Add u to F



The Greedy is a 2 approximation

PE Let f optimal solution OPT deaf

F solution returned by greedy

WI EV dL F 2 OPT 2 dL

at dlifleldlu.fi

for each we let cluster of u be

Cu nev dan d a f

Lemme let My e lo Then d x y 2.01T

PI

144 E d Xiu td 44 D ineq
d x F dly F

OPT OPT L OPT

consider arbitrary well WT d n F ELOPT



141 ueF CCI AF 10

Let vef sit ne lo

e Iv nF
to

dL F d un 2 OPT

5 lemmaby def

lad tve f it C nF

by pigeonhole v'ff it i nF 22

Let a.be i nF with a added by

greedy before b

i
u

let f be a.de

added by greedy
until b added

d n f d if f F

dlb F greedy alg

d bra aef

2 OPT by lemna



Q Is analysis tight

Yes
mm

or

Q Is there a better algorithm

The Assuming PINP there is no c approx for

K center for any CC2

PI A dominating set in Yf is a set

SEV it every vev is either in S or is

adi cent to a.de in s

Dominating set problem Given h k YES in G

has a D of size 9 NO otherwise

NP complete

iition given a CUE k create metric

redspace V d where

d un
1 if sulet

2 otherwise


