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Approximation Algorithms

How to deal with computational intractability ?
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Knapsack Problem

¥1 : n items with
integer values vii.

0

integer weights wi >
0

integer capacity W ≥ 0

Objective : Max I vi
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Recap : ① NP -hard to solve exactly
① Can solve with running
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Greedy knapsack
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Fractional Knapsack

Claim: Densest first is optimal for the
"

fractional
"

knapsack problem
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Modified Greedy Knapsack

① Sort by density
¥
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Faster Dynamic Programming fer knapsack

There is an algorithm running
in t.me ◦( n. § ✓;)

/
""" " integers

i= ,

what if we could scale down the values?

n
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③
Run dynamic programming on

{ (vis Wi)}

Running time is now 01¥)

THI ModDP is a C-E) - approx



DP Knapsack n
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Thy : ModDP is a C- e) -approx ③
Run dynamic programming on

{ (vi. wi)}
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Alternative DP for knapsack
it {0,1, . . . ,n3

Original DP ↓ - t
c- { 0,1 , - - - , .FI

OPTLI
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and knapsack of size u

OPT ( ist) =

OPT / ngw) min { opt / i-1 , -1 ) , Wi + OPT / i
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Running Time : 0(
n. -7,4)
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Maximum Coverage ( variant of set cover)

Inis : sets S
, ,

- - -

,
Sm ≤ { b- -on}

A budget K

Objective : Output sets { A , . . - At} ≤ { Si , . . . > Sm}

maximizing
16A:|
i= ,

Recap : Problem is NP - hard to solve exactly



Greedy Maximum Coverage


