Computer Science III Spring 2003

Homework Assignment #3: Graphs Algorithms

Assigned: 4/3/03

Due: 4/17/03 by midnight to your TA
Graph Input

Your program will perform various graph algorithms. In order to test these, you must read in a graph from a file. Each line of the file will contain a start vertex of an edge, the end vertex of an edge, and the weight of that edge. Each vertex name will be a string with no spaces in it. You are guananteed that the every file will describe an undirected connected simple graph. Here is an example of a file storing a graph:
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Algorithms

You will implement the following algorithms:

1) Floyd-Warshall's Algorithm

2) Kruskal's Algorithm (or Prim's Algorithm - YOUR CHOICE)

3) Bellman-Ford Algorithm

User Interface

The user should be presented with the following menu:

1) Enter name of graph file

2) Run Floyd-Warshall's Algorithm

3) Run Kruskal's Algorithm (If you do Prim's list it properly here.)

4) Run the Bellman-Ford Algorithm

5) Quit

Options #2, 3, 4 must produce the output corresponding to the LAST graph entered by the user in option #1.

For option #2, your output should contain a start vertex, an end vertex and the minimum path weight between the two all separated by tabs on each line. You may order the lines in any way you line. Do not include any lines that have the start and end vertices the same. Here is an example of the format:
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(Note: It's not necessary for your tabbing to produce nice columns, but you should have a tab in between each start vertex and end vertex, and each end vertex and minimum path weight on each line.)

For option #3, your output should contain the start vertex, end vertex  and weight of each edge in the MST on each line, separated by tabs. The last line should contain the total weight of the MST. Here is an example of the format: 
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For option #4, you must ask the user after they choose the option, which vertex they would like to use for their source vertex. If they pick a vertex not in the graph, display an appropriate message and allow the user to reenter. When the user enters a valid vertex name, the output should state the source vertex on the first line, followed by the shortest path weights to each of the other vertices on the following lines. Each of these lines should have the destination vertex followed by the shortest path to that destination vertex separated by a tab.
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What to turn in

Email all necessary .java files to your TA. In your email, please tell the TA which class the TA should run.

