1. What happens when you add an edge to a tree? (you are not adding any new vertices, just an edge)

If you add an edge to a tree then the resulting graph will contain a cycle.

2. What happens when you add an edge to a connected graph?

It is still a connected graph when you add one more edge, and now it will definitely have a cycle when the edge is added no matter where it is.

3. What happens when you remove an edge from a tree?  How many components are there?

If you remove an edge from a tree then it won’t be a tree anymore but a disconnected graph. If you only take one edge away, then you will have two components.

4. What happens when you remove an edge from a connected graph?

If you remove an edge from a connected graph, the graph could be changed into a tree, or be disconnected and have two components, or could still be a connected graph with just one less edge.


5. List the equivalent conditions for a graph T to be a tree.

a. T is a tree.  
b. T is connected, and the number of vertices is one more than the number of edges.  
c. T has no cycles, and the number of vertices is one more than the number of edges.  
d. There is exactly one simple path between each pair of vertices in T.  
e. T is connected, and the removal of any edge of T results in a graph that is not connected.  
f. T has no cycles, and the addition of any edge between two nonadjacent vertices results in a graph with a cycle.
