Example 1. Write a recursive function gcd that returns the greatest common divisor of x and y. The gcd of x and y is defined recursively as follows: If y is equal to 0, then gcd(x, y) is x; otherwise gcd(x, y) is gcd(y, x%y), where % is the modulus operator.

Example 2.

Before you attempt the next question go to http://www.mazeworks.com/hanoi/index.htm and try to play the game.

a) While playing try to find an optimal solution, meaning the least number of steps required to transfer all the disks from starting peg to the finishing one.

b) What is the minimum number of moves needed to transfer 2 disks? 3 disks? 4 disks? n disks?

Example 3.(grade 12)  An ancient myth tells us that there is a tower in Hanoi where monks are transferring 64 gold disks from one peg to another, according to the following rules:

The Tower consists of three pegs mounted on a board together with the disks of different size, with the largest on the bottom. The rules of the puzzle allow disks to be moved one at a time from one peg to another as long as a disk is never placed on top of a smaller disk. The goal of the puzzle is to have all the disks on the third peg in order of size, with the largest on the bottom.

Supposedly, the world will end when the priests complete their task.

Write a C++ program to solve Towers of Hanoi problem. Use a recursive function with four parameters:





a) the number of disks to be moved (height of the Tower)




b) the peg on which the disks are initially placed




c) the peg to be used as a temporary holding area




d) the peg to which this stack of disks is to be moved

Your program should print the precise instructions it will take to move the disk from the starting peg to the destination peg. For example, to move a stack of two disks from peg 1 to peg 3, your program should print the following sequence of moves:

1 to 2 (this means move one disk from peg 1 to peg 2)

1 to 3

2 to 3

A recursive strategy:

Step 1: Move n-1 disks from peg 1(starting peg)  to peg 2 (ending peg) , using peg 3 (temporary peg) as a temporary holding area

Step 2: Move the last disk from peg 1(staring)  to peg 3(temporary)

Step 3: Move the n-1 disk from peg 2 (ending) to peg 3 temp, using 1 as a temporary holding area

