Research - How do you generate knowledge?

No external sources or web searches allowed. Please do not use a web search, books, or external resources, since the goal is for your group to attempt your problem without outside help and to reflect on your strategies. There is no need to solve any questions in the time allotted. 
Work on your problem goal and (if time allows) some of the related extensions until time is called, but keep track of your research processes.  

Turn in by the end of class – one per group:
1. Did your group use paper, manipulatives, pictures, or some combination?

2. What general strategies did you try? Ie did you look at examples and then try and look for patterns, dive right in and attack the problem head on, plot out a strategy and division of the work, etc.?

3. How did you communicate and work with each other - did you work alone and then explain to each other what you had done, or work collaboratively, or some of each? Did you split up portions of the problem?

4. Did your group enjoy working on your problem? If so, what was enjoyable? What would have made it more enjoyable?

The Tower of Hanoi Research
The Tower of Hanoi was invented by Edouard Lucas and was sold as a toy beginning in 1883.  The game begins with some disks placed on a peg, as shown in the picture below.
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The purpose of the game is to transfer the tower of disks to either of the two vacant pegs in such a way that at the end of the game the disks are stacked on a single peg, different from the original peg, and the pegs are in the same decreasing diameter pattern on the new peg. The game restricts the ways in which you can move the disks.  You can only move one disk at a time and you can never put a bigger disk on top of a smaller one. 
We are interested in the smallest number of moves it takes to end a game.  

Goal:  What is the smallest number of moves it takes to end the game with three disks.  Why is this the smallest number?
Here are some extensions of the problem, as times allows:
What is the smallest number of moves it takes to end the game with four or five disks.  How about with n disks? 

What if you can only move to a peg next to a disk?  Does this change the number of moves?

Are there versions of this game with different rules that make it impossible to complete?
