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Lesson Summary: 

This enrichment activity is meant to be used by a math club or math camp, or similar.  In this activity, students solve the puzzle of the “Towers of Hanoi” by trying to find the least number of moves needed to get disks from one tower to another, without ever putting a smaller disk under a larger disk.  Students will find the least number of moves when dealing with 1 disk, 2 disks, 3 disks, and four disks, and then will guess the equation relating number of disks to minimum number of moves.
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Lesson Introduction / Motivation: 
Give the students the Towers of Hanoi Worksheet, and read the italics section of the worksheet that coins the myth out loud.  This should get students interested in the puzzle.

Lesson Plan: 

· Preparation: To prepare for this lesson, print out enough Tower of Hanoi Bases so that there will be one set of three circles per group of students in the class. Cut the Tower of Hanoi Bases sheet into horizontal strips, so you have slips of paper that look just like this:
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· Next you need to gather a medium-sized collection of pennies, nickels, dimes, and quarters, to use as the disks you’re moving from tower to tower.
· Finally, you need to have a firm understanding of how to solve the Tower of Hanoi puzzle yourself quickly.  After you’ve finished reading this entire lesson plan, go to http://mazeworks.com/hanoi/.  Put the “Speed” indicator on this webpage down to a low setting, and then click on the “Solution” button.  The computer will then show you how to solve the Towers of Hanoi Puzzle with three disks.  You can then change the number of disks to see the solution to the puzzle for 1, 2, and 4 disks.  Once you are comfortable with the computer version of each solution, try to solve each yourself without the computer’s aid.  Once you can do that, you are ready to teach your students about the Towers of Hanoi!
· After the Lesson Introduction/Motivation, go over with the students the rules of the puzzle.  Students will be given a number of different sized disks (coins), which they must put inside the leftmost of their three circles, with the disks stacked on top of each other, largest on bottom to the smallest on top.  The goal of the game is to get all the disks stacked in the rightmost of the three circles, again with the largest on the bottom to the smallest on top.  However, there are two catches.  You can only move one disk at a time, and you cannot place a disk on top of another disk that is smaller than it.  Thus you can only place a disk on top of a second disk if the second disk is larger.

· Have the students start by just using one disk, which will be a single quarter coin.  Ask them how many moves it takes to move the quarter from the leftmost tower to the rightmost tower.  The answer should be, just one move.  Have the students will this out on their Towers of Hanoi Worksheet.
· Now give the students a nickel.  Tell them to place the quarter in the leftmost circle, and to put the nickel on top of it.  Ask students how many moves it will take to make the tower on the rightmost circle.  The answer should be three moves.  Have them fill this out on their worksheet as well.
· Now give the students a penny.  Set them loose to figure out the minimum number of moves they can make to move a tower of a quarter, a nickel, and a penny from the leftmost circle to the rightmost circle.  When the students get it in 7 moves, have them demonstrate their method to you.  If their method follows the rules, give them a dime, and tell them to solve the puzzle using four disks now.

· With four disks, the minimum number of moves to move the tower from the leftmost circle to the rightmost circle is 15.  Once all students have solved the puzzle for four disks and filled out their worksheet, stop the class and go up to the board.

· Make a table on the board that has “Number of Disks” on the right, and “Minimum Number of Moves” on the left.  Tell the students that they need to guess a formula for “Minimum Number of Moves” based on “Number of Disks.”
· Help the students guess this formula as needed.  The formula is:

Let n = the number of disks, then:

Minimum Number of Moves = 2n - 1

Lesson Extension:

After this lesson, you can inform the students that there is no known formula for the minimum number of moves to get disks from one side to the other when using four towers instead of three.  You could have the students research this further.

Activities used in this Lesson: 

· Towers of Hanoi Worksheet 
This is a worksheet the groups will read the Towers of Hanoi myth on, and then the groups will use this worksheet to fill in the minimum number of moves needed for differing numbers of disks.
· Towers of Hanoi Bases 
This is a printable sheet you will use to make the bases for each students’ Towers of Hanoi – each student should have a strip of paper with three circles on it, so cut this sheet into horizontal sections.


Materials: 

· Pennies, nickels, dimes, and quarters
References: 

· http://mazeworks.com/hanoi/
· http://www.kernelthread.com/hanoi/definition.html


Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 
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Texas State Standards
7.2 (F) Select and use appropriate operations to solve problems

7.2 (G) Determine the reasonableness of a solution to a problem

7.4 (C) Describe the relationship between terms in a sequence and their positions

7.13 (A) Identify and apply mathematics to everyday experiences 

7.13 (C) Select or develop an appropriate problem-solving strategy 

7.15 (B) Validate conclusions using mathematical properties and relationships

