Makh H09: Discrete Optimizadion
%dm{i Max matching, Min verdex cover

Bipartite graphs

Kenio's Thm * Tor G=(VE) bipartite,

max M1 MEE makching{ = minT1U): UV verdex cover]
Tean be foond in poly time O(NIEL)

Non- bipartite graphs

mox{IMI: MSE makohing { < min JIUj ULV verdex Cover
Why? Every eeM coveved oy some ue Uk

dince M is a worching, map e-u is injective.

This “¢ con be stick E.g. G=Ks

Blossom algorithm computes max size watching

in poly. fime O(NE). (> 00VP) with corehd
implementation )

Computing min verrex cover is NP-hard !

In fact NP-hard 1o compute within a factor of |47
Todoy : Computing within a foctor of 2

in poly. time. That is, B st. p < |u*| <28




Approximation Algorithm 1 froctional Rounding
|npu’r G=(V,E) undivected  (neF wecessarily bipartite)
Gool: Min verlex coter SEV (with lenSi2L VeeE)

formulodion as an (P:

min Zge sk Oeyel, gzl ViudeE, yeZ!

et \I‘p OP\' ol for (1) =1g for min verdex cover SEV

\,Lp =~ |Preloxahion
(Rounding ) Define e 0¥ by o _ ii % (y5) 2%

W Lo i (V&) ¢V
Clogm 1 q is feasible for (B)  (ie. '\]=1S, SV a verfex coer)
(Proof) Tor JunleE, (Yidur ey 2L = ot leost one 2
= qu*’ Ju21
C\m“\ ): ]__ \/LP < 1 \I\? é)ll. ] (Ls)l\l P L
P(DO'G\ \\ W\m\m\?nng over \N' %Qf SQ'\'
() § fensivle for (1), wap= min '1\\| over all Sens. \

(3) Z‘{v S ZZ(\’L\’)\I Z‘J.\ll.?

Ex (n ycle) i Zx{, sk, 06yel, yivps2! Vst

5 " VitYn 2|
3[ ("iLP (', ) 1\-\1\.\’_ "
) ro\md (\, y 1) 1[' §= -



Approximation Algorithm 2: Maximal watching

Inpuct 5=(\,E)
Output * o Verdex Cover oF G

(D Initialize U=¢ E'=E
(2) While E*é

(3) Onoose e=Juyiet’

1) Updade U=lofund, E'=E"\(Swu$w)
(5) Ourput W

Cloim* Ourput W is o vertex aer with
AR VRS

(Proof) Every edoe in E sharts in E ond is only

cemoved once covered by W

= is o verkex cover = W £ \ul

Let M denvle the set of edges Chosen in (3)

Nole fhot- M is o madching of G = IMI¢ U
Moreover, by construchion W = 2{Ml

= Sul=IM] < (U




