CS 223 Advanced Data Structures and Algorithms (Spring 2008)


Homework Assignment 3 (Due on April 17, Thursday)
1. (10pts) Show the procedure of computing the shortest paths from node s to all the other nodes in the weighted digraph given by Figure 1 using the Dijkstra’s algorithm. Show the procedure in the same format as that I used in the slides for Bellman-Ford algorithm, i.e., indicate the current distance and the parent node for each node, and the newly marked node in every step.
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Figure 1: A weighted digraph
2. (10pts) Show the procedure of computing the shortest paths from node S to all the other nodes in the weighted digraph given by Figure 1 using the Bellman-Ford algorithm. Assume that in each pass, the links are examined in the following order: (s,a), (a,c), (a,b), (s,b), (b,s), (b,c), (c,b), (c,d), (d,c), (c,e), (b,e), (e,d).  Show the procedure in the same format as that I used in the slides for the Bellman-Ford algorithm, i.e., indicate the current distance and parent node for each node in every step.
3. (10pts) Show the procedure of computing a minimum spanning tree in the weighted undirected graph given by Figure 2 using the Prim’s algorithm, and compute its cost. Assume that the algorithm starts with node s. Show the procedure in the same format as that I used in the slides for the Bellman-Ford algorithm, i.e., indicate the current distance and parent node for each node, and the newly marked node in every step. In addition, highlight the link that is added to the current tree in each step.
4. (10pts) Show the procedure of computing a minimum spanning tree on the weighted undirected graph given by Figure 2 using the Kruskal’s algorithm, and compute its cost. In each step, simply highlight the link that is added to the current tree.
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Figure 2. A weighted undirected graph
5. (10pts) Show the procedure of computing the maximum flow from node s to node t on the weighted digraph given by Figure 3 using the Edmonds-Karp algorithm, and compute the maximum flow value. In each step, show the current flow graph and residual graph. 
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Figure 3. A weighted digraph
6. (10pts, 5pts each) Suppose that the digraph given by Figure 4 is searched using (1) BFS and (2) DFS respectively, starting with node s. Show the sequences in which the nodes are visited. During the searching procedure, if the newly visited node has multiple neighbors, these nodes are considered in the alphabetical order. 
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Figure 4. An unweighted digraph
Total: 60pts

Note:
A) For each question, simply giving an answer without any justification will get 0 point. So be sure to justify your answers by presenting detailed reasons or showing detailed computation procedure. 

B) The homework is due at the beginning of the class on April 17, Thursday.
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