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=~ with some links
o

> between

-

components.

A link requires
power supply:
need to supply

sO as Yo cover
all links.

ObViOUS\y , You d
like to

power the
smallest number
of nodes.

Can you £ind
such a seY?

to some nodes
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Is a cover of G=(V, E) VERTEX COVER

If V(u,v)eE, ueC or vel

w

» An undirected 6=(V ,E)

Minimization Problem: —

» find a minimal cover €

Theorem:
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L
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Uzgision pironai | . For a cover €, V\C is

- Is there a cover €, |C|=k? an independent -set®
e ————————— N




Optimization

prebleim MNin/Mex  Thistanee Parameier

Algorithm returns —

* Best solution according to o

optimization parameter. < # -

» What to do if NP-hard?
I ————.




¥

Approximation

Definition:

N .
* An a-gpproximation algorithm
for a maximization/minimization
problem with an eptimum solution
Q, returns a solution that is
200/<00

* @ and © may depend on
the size of the input




SRS VC - Approximation Algorithm

ozgin while C not a cover
| Pick (uv)€E s.t. uveC

-

Edges algorithm
: is a pleks:

? ) Have ne Ccomimion
L@J vertexes

Optimal V.¢, must
contain =1 epd
7%
————



Mass Mailing

“We must be on a mailing list.”



G SE-COVER

» a finite set U and a family ¥ of subsets
of U, which covers U

* find a smallest family €<F that covers U




QT—C@_VEQ 1s-NP-Hard

» SET-COVER is NP-Hard

¢ 1 szt for each vertex,
comprising adjacent edges
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The Greedy Algorithm.
| INC+ ¢ U X

2 begin while U = ¢ 2 algorithm
S - .

e} Pick $eF that maximizes |8~U| PURs ':

Al ccuis ' *
2 U«U-8

B cad while

— X .

4 returnC g sa




A

* Described the greedy
algorithm for SET -
COVER

\
* Analyze its approximation

ratio in 3 distinct ways:
lg, n, In n, even better
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