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/lOdOM Mo\)rc,\r\mgs and covers (§3\)
Lingar progeamming Tov combineincial ophimizotion

Comainodorial optimizakion povlems
Given W:lw]=>R ond S= Collection of Subsets of Tm)

find mox 2.w()
Se d VS

eX : 6: ng\'\ with m 90\8&5, S:igPanmg-WeeS DG(%
for Selnl, let 1gelR" denote dhe indicanr vectr of S
IO = (s fie
_dea Let P=conv (Ci g 3e S?ﬂ “Then 0 lingos”
\ mm}Zwt\\ N 3]3 - max%wa : XéP} o Y
“ (know mox achg;ved by Sowre. 1[3)
SACVA

4=t 1l 1AL - P=conli0nmuonon)

(Question: For what combinahadial problems
(fe. sk ) does P howe 0 polnomiol Size
desorption OS P=1xeR™: I\Xeb% [

What is the dual LP?




Modchin 08 < Covers OPophs

N\(mld dQQ\mJDOY\S Lot (5= (V,E) be o Q)mph,

DA subset SEV of vertices is stable (o \r\de?ex\dex\ﬂ
it contoins no edges (YijeS, 1iji4€) <NJ

2) A suoset WEV is o verkex coler @

it or oll EO\QP_S ceE, eNW is v\m@(v\q)’%.

Remarks ** ScV stade, S€S = S shuble

*WEV iy o Veriex cover, W 2W = Wis a verkex corer

+ 2V stable < NS s o vertex cover (o dnect)
2) A soset M CE of edges i3 o matching iF @
o edoes Share o verkex (exeleM = ene'=¢)

R mairdning 15 peclect it it covers
all Vertices QLq{F\/ = M=% N @

4) A Sloget FEE s on edog cover if it N
overs all verkices (ie. De=V)

(Eo\ge colers only exist i G s 1o isoladed VEV‘HCQSB

Remarks: « MCE o matthing, M EM = ' o modching
'FEE on edge Cover F2F = F on edge Covec



Define: «(6)=maxISl: SCV shaolely  “Stble set #
T(6) =in TIW1 W vertex cover)  Vertex ower &

V(6) =max MM motching § ~ aircking #

p(@ - Mmi \Fl: F €O\gje CO\I(’I} "edge coler

Caim - N o(6) £p(6) and 2) v(E) ¢ T ©
(Roob) Let SV be shoble and FEE be on edge Cover
Eadh verkex Ve is Contoined in Some egf-

S
Jince N Shable, o fuw verkees vyy'eS @ F
Ore Contoined in the Some edge eef-

=We con define on fajecve map 5> F = I ¢|F.
= x(6)= oIS Sstadle’ € winIF F edge covert=p©)
7) Sl !

Note: These inequalifies can be Shvict

Ex: Ky al6)=142=p6) T(6)=2>v(6)=1

/rhm ) (60\\\0\( 's T\nm) F&Y O\ng gro\p\r\ (5 - (\/, EB

with o 1soladed Vertices
o(6)+1(6)= N =v(6) +p(6).

Cor: «(6)=pl6) = V(E)=T(6)




Proot) UG +T(6)=N| gnce S stable € VS verkex coter
Remoins fo Show v(6) +p(6Y=V\. AN
Take o matching M of size (M=1(6), o izhed
There are N)-2IM1 unonaiched, Nerhces.

Tor eadh, add on eo\geh \ Covering it @
T‘!\\S gNes QV\ eo\@e cover F with edge Cover
IF) & M+ (N =2M1) =)W=

>p(63 IF\ VI-V(6) = u(6) +p(6) £ |V

et T be an edoe corer of sie p(6) <\l
freach VeV delede fom T &) b one edoe ncidento v
The reswf is amairching M of G. <N
[F degelv) denvtes #leet veed +hen

M| > |F]- 2 (degel) 1) =1 Fl- =2 degel) +|V |

ve\ \_/éf\\:\\/ m\e;g:ei\:
= Mz [Fl-2IF\+ \\F\ \\{\ o(6).
=>3)(6>'\M\ ‘\/ P (6)*(3(63 > IV n

Prof Shows Hhot 4o 0t o smollest edge cover - from o
lorgest modching M, odd one edge catering emch missing
verdex (ot e ony edge loeheen vertices wicwered oy M ).



Next Hime : how can we Solue ‘these ophmx%ahon

Frbb\em

&eed\’ Q\QO\(FH/\W\ dOQS not O\\V\)a\fs NOYP\\

Ex  max ma)rd«\ung n ————— 7

(,) . — o maA-dmr\% M, IMl=2

We C(k\\”r ndd any wore edges, ot M is ot optima !

. tﬂ‘dmn% M IMI=3

S\Ach paths will be called M- augmmhng



