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1 – Given a weighted, directed graph G = (V, E) with no negative-weight cycles, let m be the maximum over all pairs of vertices u, v ∈ V of the minimum number of edges in a shortest path from u to v. (Here, the shortest path is by weight, not the number of edges.) Suggest a simple change to the Bellman-Ford algorithm that allows it to terminate in m + 1 passes.
2 – Suppose we change the line:
“for each vertex u, taken in topologically sorted order”
of DAG-SHORTEST-PATHS to:

“for the first |V| - 1 vertices, taken in topologically sorted order”

Show that the procedure would remain correct.

3 – The PERT chart formulation given above is somewhat unnatural. It would be more natural for vertices to represent jobs and edges to represent sequencing constraints; that is, edge (u, v) would indicate that job u must be performed before job v. Weights would then be assigned to vertices, not edges. Modify the DAG-SHORTEST-PATHS procedure so that it finds a longest path in a directed acyclic graph with weighted vertices in linear time.

4 – Give an efficient algorithm to count the total number of paths in a directed acyclic graph. Analyze your algorithm.
5 – The FASTER-ALL-PAIRS-SHORTEST-PATHS procedure, as written, requires us to store ⌈lg(n - 1)⌉ matrices, each with n2 elements, for a total space requirement of Θ(n2 lg n). Modify the procedure to require only Θ(n2) space by using only two n × n matrices.
6 - Modify FASTER-ALL-PAIRS-SHORTEST-PATHS so that it can detect the presence of a negative-weight cycle.
