Geometry/Falk


     Bust-a-Move
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Problem:   Tower of Hanoi. 
For an interactive version go to:
http://nlvm.usu.edu/en/nav/frames_asid_118_g_4_t_2.html?from=grade_g_4.html

Puzzle Objective: The objective of the puzzle is to move the entire stack to another rod, in the least number of moves possible obeying the following rules:

· Only one disk may be moved at a time. 

· Each move consists of taking the upper disk from one of the pegs and sliding it onto another rod, on top of the other disks that may already be present on that rod. 

· No disk may be placed on top of a smaller disk. 
When we first began this problem we started with a 7-disk tower. What were some of the challenges in solving this problem? __________________________________________

_______________________________________________________________________

To solve the puzzle we begin by making it simpler, and creating a table to relate the number of disks to the number of moves. Complete the following table.

	Number of Disks    (n)
	Number of Moves (M)

	1
	1

	2
	

	3
	

	4
	


Finding a Pattern:  Describe a pattern that you see in the table. Write your description here: 

The pattern I see __________________________________________________________

________________________________________________________________________.

________________________________________________________________________.

Use your pattern to complete the table below. TEST it by MOVING the disks. Does your pattern work? _______
	Number of Disks    (n)
	Number of Moves (M)

	1
	1

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	


Now according to your pattern, how many moves will it take to solve the 7-disk Tower of Hanoi Problem? ________________

The table above would only suffice for 7 disks, how many moves will it take to solve a 10 disk tower? _______________________________________________________________

Calculating Time-

If it takes 1 second to move one disk , how many seconds would it take to

 move 5 disks_______ ____  seconds  ………….  ________hr________min________sec

move 7 disks___________     seconds ………….  ________hr________min________sec

move 15 disks__________     seconds ………….  ________hr________min________sec

(simplify your units of measurement to hours, minutes, seconds as appropriate)
Name:








Class Period __

Go to the website below to play the interactive Tower of Hanoi, and to answer the following questions. Add this site to your favorites.

http://www.cut-the-knot.org/recurrence/hanoi.shtml
Questions

1.
Who “invented” the Tower of Hanoi.

2.
What two topics will a computer science student encounter when introduced to the Tower of Hanoi puzzle? 

3.
Go to the CONTENTS link at this site and explore the Geometry section. If you can find another interesting puzzle, write down how to get there from here.
4. Go to the link for the Manifesto. Who wrote it? Write a short summary and give your opinion of what the author says.
Making the Connection
What is the relationship between the solution to the Tower of Hanoi problem and the fractal POP up hanging above you?

Let’s make the connection between them.

Class discussion and play.


Take out the puzzle ( keep only 3 discs on a rod) and use your 3 stage 
pop-up from your classroom folder. Review how to solve the puzzle- yes 
actually do it!


Review how to construct the fractal pop up for 3 stages.


Let the prism formed at each stage be represented by the appropriate 
sized disc. So large prism = large disc. Count and move along the pop-
up  as  this is the appropriate  “move” in the tower of Hanoi. 

So what size disc moves the most?__________  the least?__________

Well – what did you find? 
