
Last time : gave ILP for Vertex Cover
Set cover

VC : given a graph G = (VIE),
find the smallest subset of V
to cover all edges.

XILP :

vars : Xi for each vertex i . If Xi=
then vertex

objective : min Exi i included
in cover.

subject to : Xi + Xj =/ -
for each edge Si , j)

X; 50 , 13 for all verts i
-
integer - poly time

A few weeks ago
: approximation alg for VC

↓
for all inputs ,
ALG = <OPT

GREEDYVIG,
age is uncovered :

2 = 2

select an uncovered edge and add both
of its indpoints to cover



Def Andaxation of an ILP is the version
- of thelP w/ integrality constraints

removed.

= ) a linear program ,
solvable in poly
time

-LP :

vars : Xi for each vertex i . If Xi=
then vertex

objective : min Exi i included
in cover.

subject to:+/ -
for each edge Si , j)
+50 , 13 for all verts i
-
integer

Xi= 0

XiE)

#A Xi = 0 don't add

i to cover
Xi= 1 add it o

Solverc-LP (Xcp) cover

for all Xi : Xi = 115 don't
if xiI

,
add i to addcovers

Is S (cover returned by UC-LP-ALG) a VC for
all inputs G ? Yes



Goal : ALG = L OPT

① Bound OPT from below

For any in put G , let Xip and Xip be
the set of values found by solving VC-KPand VC-EP respectively .

OPT = E XILP

OPT = E XrP
& #

② Bound ALG from above

[xip =Exi eg
O+ 08 +O+0

↳exp eg 0
.
g + 0 .99

xjzz

-
h +

= /EXieXp : xiF23)

= EIS) = ZALG =>EXTEALG



combining OPT-EX-p and ALG

OPTI ALG

2OPTY ALG

ALG = 2 OPT

What was our set cover Ip ?

- Xs70
,
Xs = )

↓

-

-

what is its relaxation ?

and Xi to set cover if X:?2

Is the relaxation a set cover ?

(for all inpurs ?)


