Computing and Software Systems 343, Autumn 2003
Mathematical Principles of Computing II

Assignment 7. Version 1.1.

Due Wednesday, Nov. 26, 2003. 5 points per problem or per part of a problem. 

1) Using the graph described in R-6.6, do the following: 

a) Draw the graph. Label each edge of the graph with a distinct letter from the alphabet.

b) Determine the order in which vertices and edges are first visited in a DFS traversal starting at vertex 4. Your answer should be a complete ordering of vertices and edges. You may assume adjacency lists store the adjacent vertices in numerical order as shown in the table. 

c) Determine the order in which vertices and edges are first visited in a BFS traversal starting at vertex 4. Your answer should be a complete ordering of vertices and edges.

2) Which concrete data structure for graphs is used in the SimpleGraph code provided on the website? (edge list, adjacency list, or adjacency matrix)? Explain your reasoning by referring to the variables in the SimpleGraph code that actually store the graph. 

3) R-6.8

4) Write pseudocode for an algorithm that computes the length of the longest simple path between any two vertices in a free tree T.  This is problem C-6.12, except that the definition of diameter of a tree in C-6.12 is incorrect because they omit the word “simple”. And your algorithm is not required to be efficient. Hint: Pick a vertex v and a vertex w in a free tree. How many simple paths are there from v to w?

5) Draw a directed graph with 7 vertices and 12 edges. Label the vertices from 1 to 7. Perform a directed DFS_sweep on the graph. Assume the adjacency lists store the adjacent vertices in sorted order. 

a) Draw the DFS Forest that results from this directed DFS_sweep traversal. (The DFS Forest is the spanning subgraph that contains all the discovery edges found in the DFS_sweep traversal).

b) Label each edge of the original graph as a tree edge, back edge, forward edge, or cross edge.  

Extra Credit: 

1) <2 points> Make an algorithm for problem #4 that runs in O(n) time. 

2) <5 points> C-6.13

Optional practice (not graded, but could help you for the next assignment):

    Implement in java an algorithm that prints out all the edges and vertices of a graph, along with which connected component number each vertex and edge belong in. Your algorithm should be using a DFS_sweep and DFS traversal. 

