Exercise – Graphs
You should have already created a preorder traversal (depth first search) and level order traversal (breadth first search) for the binary trees exercise. Your task now is to write one which applies to other kinds of graphs.
Download and open the “GraphsExample-TODO” project from moodle.
This project provides the ability to create a graph. From it, you will need to write a BFS and DFS. There are two classes:
· Vertex, which manages vertices and their connections, supporting edges and arcs.
· Graph, which holds vertices and allows graphs to be created by adding edges and arcs between them.
You may look at this code freely, though note that understanding all the methods is not foundational to the task, or the key objective of this exercise.
Included in the zip file are 7 text files, each of which describes a graph and outlines what a successful traversal should produce. For example, the file “simplegraph1.txt” contains:
v A
v B
v C
v D
v E
e A B
e B D
e A C
e C E
bfs A A B C D E
dfs A A C E B D
This means there are 5 vertices, labelled A, B, C, D and E. There are 4 edges, {A B}, {B D} {A C} and {C E}. As such, the graph may look something like:
A
B
C
D
E

The line “bfs A A B C D E” states that a BFS traversal, starting from node A (the first character after bfs) should produce a traversal A B C D E.

Similarly, a DFS traversal from A should produce A C E B D.

Important note: these are not the only valid traversals. My code gets these results because of the data structures I have selected. You could equally get, for example:

BFS A C B E D
DFS A B D C E

These are equally valid traversals. However, if you use different data structures to those suggested in the notes, you will have to figure it out!

The 7 files start simple, with the above being the simplest, then test a range of different things that good BFS and DFS implementations should be able to handle. Note, in some cases, arcs may mean it is not possible to traverse the entire tree from the node listed. This is intended and will be obvious from the intended BFS and DFS output (i.e., if it does not output every vertex).
Your goal is to navigate to the methods:
void Graph::BreadthFirstSearch(std::string rootLabel)
and
void Graph::DepthFirstSearch(std::string rootLabel)
I have already given you code to get the root (a vertex pointer) from its label.
There are two methods which should be useful to you in the vertex class:
GetConnections()
This returns a vector of Vertex pointers connected to this vertex. Taking the example above, if this were called on A, it would return a vector of two pointers, to B and C. If it were called on B, it would return pointers to A and D. While if called on D, it would return a single pointer to D.
Note, arcs are represented by only connecting in the permissible direction of travel. For example, if we had a very simple graph of:F
G

v F
v G
a F G
Which says that F connects to G through an arc, e.g.:

In this case, calling GetConnections() on F would return a pointer to G, calling GetConnections() on G would return an empty vector – F can traverse to G, G cannot traverse to F.
Additionally, there is a method named:
GetVertexLabel()
Which returns the label of the vertex. E.G., “F” or “G”.
You should not require any functionality beyond these two methods, and appropriate data structures – refer to the PowerPoint for help!
Note: you can potentially add a Boolean to the Vertex class (with appropriate wrapper methods) to mark whether it has been visited. Personally, I opted to use a data structure to hold the label of all the nodes I visited, but either approach would be equally valid.


