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Approximation Algorithms

Assumeoisthe optimal value for a problem X
Assume an algorithm finds another Solution with value A
A is an approximation Algorithm for if it satisfies
a bounded approximation Ratio

T
X is max Lego Ms

is the approx ratio
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Approx ratio I for optimal approx ratio e l
we want to design alg with Ming approx ratios

Groupthfuffeneexists an approx aly with fixed approx ratio
Group2 It is not possible to design an alg with bounded

approx ratio
Clique

Groups for a user providedvalue Eff we can Satisfyapprox ratio of Clt E



An Approx Alg for vertex cover
Sst
while an uncoverededge left

Select an a edge ku ie EE
add us and I to S
mark all edges that are connected to ER
as covered

return S s I 23
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Ss 115457,3 4,8 93u 0

This Alg has approx Ratio of
Observation All of the selectededges are disiointgg
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Mls

if optimal solution ve selects k nodes
v n Mls has n K nodes

using the approx Alg for V C K's 2K
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