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Discovering Trees

Below you will find one of the more successful activities I have planned for an upper level course.  I divided the class into three groups. Each group was given a task---shown below.  The tasks were printed out separately so no group knew what the other groups were doing, and the groups were sent to separate rooms to work on their tasks. I circulated about from room to room listening in on the conversations and asking “provocative” questions, where appropriate.

The conditions I gave to the three groups were equivalent ways of describing a tree in graph theory.  The idea was for them to work with the ideas and “discover” the conditions given to the other groups.  And that is exactly what they did!  After the groups had worked for about 40 minutes of the period, I brought them back together to report on what they had been doing.  There some amazed looks around the room.  At the end of the day, I assigned group #1 to show that their condition implied the condition of group #2.  Group #2 showed that their condition implied the condition of group #3, and group #3 showed that their condition implied the condition of group #1.  The next class period, we had a very nice, student discovered and presented proof of the equivalence of the three conditions.  

______________________________________________________________________________

Group # 1
We want to consider what happens when we remove edges from a connected graph (always making sure it stays connected).

Your group’s task is to look at example graphs and remove edges until you have a graph with no circuits.  (Do this several times for several graphs.  Can it always be done?   What happens if you take the same graph and remove edges in a different order?)

Once you have a pretty good idea what is going on, you must formulate conjectures 

and classify them according to the following scheme:

1. We know it’s true and we think we know how to prove it.  (Sketch the argument if you have time.)

2. We think it’s true (we can’t find any counterexamples), but we don’t know how to prove it.

3. Questions or speculations.
______________________________________________________________________________

Group # 2
We want to consider what happens when we remove edges from a connected graph (always making sure it stays connected).

Your group’s task is to look at example graphs and remove edges until you have a graph that is minimal in the sense that if you remove any more edges you disconnect the graph.  (Do this several times for several graphs.  Can it always be done?  What if you take the same graph and remove edges in a different order?)

Once you have a pretty good idea what is going on, you must formulate conjectures 

and classify them according to the following scheme:

4. We know it’s true and we think we know how to prove it.  (Sketch the argument if you have time.)

5. We think it’s true (we can’t find any counterexamples), but we don’t know how to prove it.

6. Questions or speculations.
______________________________________________________________________________

Group # 3
We want to consider what happens when we remove edges from a connected graph (always making sure it stays connected).

Your group’s task is to look at example graphs and remove edges until you have a graph in which there is a unique simple chain connecting every pair of vertices.  (Do this several times for several graphs.  Can it always be done?  What if you take the same graph and remove edges in a different order?)

Once you have a pretty good idea what is going on, you must formulate conjectures 

and classify them according to the following scheme:

7. We know it’s true and we think we know how to prove it.  (Sketch the argument if you have time.)

8. We think it’s true (we can’t find any counterexamples), but we don’t know how to prove it.

9. Questions or speculations.

______________________________________________________________________________

