Exercise 8 (2 hours)
The goal of the exercise is to learn implementation of recurrent functions, comparison of different types of integer and real variables, their ranges and type qualifiers.

1. Implement a program which calculates factorial for any integer value given from a keyboard with one of the two methods chosen by the user:

a. iterative method based on definition of factorial: 
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b. recurrent method according with the formula:


[image: image2.wmf]{

}

î

í

ì

=

Î

-

=

È

Î

"

0

 

dla

1

 

dla

)!

1

(

*

!

:

0

n

N

n

n

n

n

N

n



Determine, experimentally, the maximal n for which you can calculate n! using all known integer and real types.

2. Implement a program, which for any n calculates 2n with one of the two methods chosen by the user:

a. iterative method based on the formula:      2n = 2*2*...*2, 

b. recurrent method based on the formula:     2n = 2*2n-1 and 20 = 1. 

Determine the maximal n for the type of variable used in the program.

3. Fibonacci numbers are defined with the following formula: 

x1 = 1, x2 = 1, 
xn =  xn-1 + xn-2, n = 3,4,5,... 

a. Implement a function which calculates first n Fibonacci numbers and determine how many calls of itself are done by the recurrent function in order to accomplish the task.

b. Utilize the function in a program which calculates Fibonacci numbers for any range <k, l> given by the user.

4. Tower of Hanoi. 

There is a legend that in a Buddha temple in Hanoi there are monks sitting and moving 64 golden disks from one peg to another. There are three pegs and the puzzle starts with the disks neatly stacked in order of size on one peg, the smallest at the top, thus making a conical shape.

The objective of the puzzle is to move the entire stack to another peg, 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 peg, on top of the other disks that may already be present on that peg. 

· No disk may be placed on top of a smaller disk. 

According to the legend, when the last move of the ring is completed, the world will end. Fortunately, we do not have to afraid of the legend because even if the monks were able to move rings at a rate of 1 per second, using the smallest number of moves, it would take them 264−1 seconds or roughly 584.542 billion years. The problem is complicated but it is easy to construct recurrent solution. In order to move n rings form stack A to stack B one have to move n-1 rings from stack A to auxiliary stack, then move the biggest one from A to B and move n-1 rings from the auxiliary stack to B. Implement a program which for given number of rings solves the tower of Hanoi problem. You can find more information about the problem in wikipedia for instance.
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