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UFP #1– C++ Graph Class  
Purpose:
You will develop a C++ class that represents vertices connected by directed edges.  Graphs are very useful for capturing relationships between things.  An interesting example is a dependency graph that represents dependencies between software files.
Requirements:
The requirements of this project are to:

1. Implement a template class to represent vertices, parameterized on a vertex type VT and an edge type ET.  Each vertex holds an instance of VT and a collection of references to child vertices
.
2. Implement a class to represent a graph, e.g., a collection of vertices joined by directed edges.  Each vertex should be stored in the native heap using C++’s operator new
.
3. Develop a function that executes a Depth First Search of the graph.  This will require you to add a boolean member to the vertex class to capture its visited state, and a way to tell the graph to remove all its visitation marks to prepare for the next traversal.  This function should accept a functor that supports an application specific
 operation on visited vertices and edges traversed.
Advanced Requirements:

If your enthusiasm holds you can add the following requirements:

1. Implement an algorithm to find strong components of a directed graph.  You will find references for that listed in the CSE687 – OOD Project #2 statement, Spring 2012, or CSE681 – SMA Project #5 statement, Fall 2010.
2. Form a graph of the strong components, called a condensed graph, and implement a topological sort on that graph.  The references cited above also discuss topological sorting.

3. Display the results in some useful way.  One way to do this is to build a WPF application that plots the directed graph using some interesting algorithm
.
� Each reference is associated with a child vertex and an instance of the edge type ET.  There are several ways to do this.


� You will find a good start on the vertex and graph classes here: http://www.lcs.syr.edu/faculty/fawcett/handouts/CSE687/MidTerm/MTSp12/MT4Q3/


� This means that the function should accept a functor interface.


� http://www.ogdf.net/doku.php/ogdf:features





