Approximation Algorithms - Exercises:
7/11/2000:

1. Analyze the dual algorithm for SC (SET-COVER).

2. Give a linear implementation for the primal/dual algorithm for SC.
3. Analyze the algorithm given in class for VC (VERTEX-COVER). Show that it returns a VC and that its approximation ration is 2.
4. Show that the greedy algorithm from last lesson achieves a ratio H(Δ) relative to the optimal solution of the linear relaxation.
14/11/2000:
5. Show that the Next-Fit algorithm for BP (BIN-PACKING) achieves an asymptotic ratio of 2.

6. Show that FF(I)(NF(I).

7. What is the best lower bound you can show for the asymptotic ratio of FF? 

12/12/2000:

8. Prove: if U is an orthonormal matrix, and r is distributed normally) in n dimensions), then Ur is also n-dimension normal.
19/12/2000:

9. What happens when we use the Goemans-Williamson algorithm for MAX-CUT on a triangle? Square? Pentagon? Specifically, what can be inferred on the algorithm's ratio and on the integrality ratio of the relaxation?

10. Find an approximation algorithm for MAX-2SAT and analyze it.

11. Generalize the algorithm shown in class for 3-colorable graphs to work on 4-colorable graphs, or generally on k-colorable graphs for a constant k. 

12. Prove: if a graph is vector-α-colorable and α<α', then it's also vector- α'-colorable.

13. Prove: if v1,...,vk are unit vectors, then there exist 1(i,j(k, i(j, such that 
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2/1/2001:

14. Get a ratio bigger than ½ for the sub-problem of MAX-SAT of inputs with no contradictory unit-clauses.

16/1/2001:

15. What is the ratio achieved by the Noga Alon algorithm for 4-WAY-CUT?

16. Find a similar algorithm for 8-WAY-CUT.
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