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LARSON—OPER 731—CLASSROOM WORKSHEET 20
The Primal-Dual Algorithm

Concepts

• (Sec. 3.1) dual LP, Weak duality theorem.

• (Sec. 4.3) complementary slackness, cone, cone of tight constraints.

• (Sec. 5.1) primal-dual algorithm.

Geometry of Optimal Solutions

1. (Claim:) Let x̄ be a feasible solution to max{cTx : Ax ≤ b}. Then x̄ is optimal if
and only if and only if c is in the cone of tight constraints for x̄.

Primal-Dual Algorithm

2. We will revisit our minimum cost perfect matching example (C4 with edge costs:
2, 3, 4, 5). We used “reduced costs” to find a dual-feasible maximum of 6 (so the
minimum cost is no more than 6). How can we use complementary slackness to prove
that 6 is primal-optimal?

3. What is the set cover problem?

4. What is the edge cover problem? How is it an instance of the set cover problem?



5. What is the relationship between the vertex cover problem and the vertex packing
problem?

6. The authors claim that the vertex cover problem is an instance of the set cover
problem. Is it?

7. Try this algorithm on our set cover example.


