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8.1 Set Coverage Problem

Problem :

min

m∑
i=1

yi s.t.

∑
i:j∈Si

yi ≥ 1,∀j ∈ [n]

yi ≥ 0, ∀i ∈ [m]

ỹi = 0 for every i ∈ [m]

Algorithm 1 Algorithm for Set Cover LP

1: do
2: Choose i∗ according to the following distribution:
3: Pr[i∗ = i] = yi∑m

i′=1 yi′

4: let ỹi∗ ← ỹi∗ + 1
5: until all elements are covered by {Si : ỹi ≥ 1}

Lemma 8.1

E[x̃j ] ≥ (1− 1

e
)xj

⇒ E[
n∑

j=1

x̃j ] ≥ (1− 1

e

n∑
j=1

xj)

Proof:

E[x̃j ] = 1− (1−
∑

i:j∈Si
yi∑m

i=1 yi
)k ≥ 1− (1−

∑
i:j∈Si

yi

k
)k

≥ 1− (1− xj
k
)kln(n

2)
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≥ 1− exj ln(n
2)

Need :
1− exj ln(n

2)

xj
≥ 1− 1

eln(n2)
= 1− 1

n2

8.2 f − approxiamtion for Set Coverage Problem

Define : f = maxj |{i : j ∈ Si}|

Goal : obtain an f-approximation for set cover

This problem is similar to vertex cover problem :

Given G = (V,E), V : sets, E : elements
Choose a minimum - size set U ⊆ V s.t. ∀(u, v) ∈ E, {u, v} ∩ U 6= ∅

LP rounding algorithm that gives f − approxiamtion for set-cover problem.

ỹi =

{
1 if yi ≥ 1

f

0 otherwise

return{Si : ỹi = 1}

ỹi ≤ fyi
m∑
i=1

ỹi ≤ f
m∑
i=1

yi

This is also works for weighted problem:

m∑
i=1

wiỹi ≤ f
m∑
i=1

wiyi


