Advanced Algorithms: Selected Topics

Test 21 january 2003

Solve 4 out of the following 6 exercises:

1. Devise and apply the Eulerian circuit algorithm to the following digraph G = (V, E): V = {1, 2, 3, 4, 5}, E = {(1, 2), (1, 3), (2, 3), (2, 4), (3, 4), (3, 5), (4, 1), (4, 5), (5, 1), (5, 2)}.

2. Prove or disprove the following claim:

“A Hamiltonian undirect graph G = (V, E) has no articulation points” 3. Given the undirect graph G = (V, E) where V = {1, 2, 3, 4, 5, 6, 7, 8}, E = {(1, 3), (2, 3), (3, 4), (2, 5), (3, 6)(4, 7), (5, 6), (6, 7), (6, 8)}, compute the generalized chromatic number of G = (V, E) and color G in the following 2 cases:

(a) no adjacent vertices get the same color, i.e. L(1); (b) no vertices at distance ≤ 3 get the same color, i.e. L(1, 1, 1).

4. Draw, if possible, a graph G whose vertices have degree 1, 1, 2, 2, 2, 3. 5. For the max-clique problem, consider the following heuristic: Let S = ∅.

Add to S a vertex not in S that is not connected to every other vertex and repeat until the remaining grapf is a clique. Show that this heuristic does not result in an ϵ-approximate algorithm for the max-clique problem for any ϵ, with 0 < ϵ < 1.

6. Describe what is a Fully Polynomial Time Approximation Scheme.