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1. Consider the first LP we wrote in class for the minimum spanning tree problem:

Minimize
∑
e∈E

cexe∑
e∈E

xe = |V | − 1∑
e crosses S

xe ≥ 1 ∀S ⊂ V

xe ≥ 0 ∀e ∈ E

Write the dual for this LP and design a primal-dual algorithm. Which combinatorial algorithm
does it remind you of?

2. We have seen the maximum matching LP:

Maximize
∑
e∈E

xe∑
e∼v

xe ≥ 1 ∀v ∈ V

xe ≥ 0 ∀e ∈ E

Write its dual and give its graph theoretic interpretation.

3. An LP for network flows is given below:

Maximize
∑

u:(s,u)∈E

fsu

fe ≤ ce ∀e ∈ E∑
u:(u,v)∈E

fuv −
∑

w:(v,w)∈E

fvw = 0 ∀v ∈ V

fe ≥ 0

Write its dual and give its graph theoretic interpretation.
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