
 

Approximation Algorithms Intro
Given a Problem X let the optimal value be O
an Algorithm Approx's called approximation for X if
assuming

that the value Appofinds is A
max Ag is bounded
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2 Theproblems forwhich one can prove there is no P time approx
Algo unless P NP9 MIS

3 The tunable approx ratio Algorithms

3 1 Polynomial Time Approximation Schemes PIAS
Given a value E o the algorithms Satisfies
lte approx ratio and runs in pastime to theinput
canbe exponential to be
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3 2 FullyPTAS ÉÉ s
Given a value a o the alg Satisfies
ite approx ratio and runs in P time to the input
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A 2 approximate alg for V C

first attempt
observation

foreveryedge we need
to Select at least one vertex

for all edges pick both endnodes
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E's E ve

OC IEDwhile E is not 4
Select an arbitraryedge UN EE
add u u to the VC
remove all edges incident to us or I from E

return ve
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observation
selected edges are disjoint



the optimal alg must select at least
One of the end nodes of selected edges

O I selected Edges

A 2 I selected Edged
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No Approximation Alg unless P Np
MetricTsp edgeweights follow triangular inequality
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General TSP G Tsp

There is no Approximation Alg for G TSP
Unless Ps Np
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