CS102 – Spring 2003

Recursion Lab

In this lab you are required to write two programs solving the problems in a recursive manner. Sample programs solving problems in a recursive manner are provided as well on the second page. 

Problem #1 – Fibonacci numbers
Fibonacci numbers are defined as follows: 
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In your program, the user will be asked to enter a certain number N, and then Nth Fibonacci number in the sequence will be computed using the recursive formula above. You are to provide an output with 5 sample runs. 

Note: It takes a lot of time to compute for a large N (say when N is >100). 

You can find interesting historical information about Fibonacci numbers and their use at the website by Keith Tognetti, School of Mathematics and Applied Statistics, University of Wollongong NSW 2522 Australia. URL: http://www.austms.org.au/Modules/Fib/
Problem #2 – Printing the string in reverse order

In your program, the user will be required to enter a string. For simplicity sake, the string can have 20 characters as its maximum length. The output will be the same string printed in reverse. 

For example:   

Input:   fibonacci

Output: iccanobif

Provide the output of at least 5 sample runs with arbitrary strings of variable length contained in the English dictionary. 

Hint: Remember that an array in C++ is actually represented as a pointer to (has an address of) a certain memory location. 

// A program that computer a sum of first N natural numbers integers recursively

// (C) Fran Jarnjak, 2003

// Language: C++

// Recursive definition of a sum:

// Sum(0) = 0 

// Sum(n) = n + Sum(n-1)

#include <iostream.h> // Needed for cin/cout

// Function that computes the sum recursivly; 

long int computeSum(long int n) {


int retVal=0;     


if(n==0)

// Stopping condition 



return 0;


else


// Recursive step 



retVal = retVal + n + computeSum(n-1); // Assignment statement
  

       // That adds the current number



      // to the sum and makes a recursive
                       // to compute the remaining sum


return retVal;  

}

// Main function - program entry point 

int main(void) { 


long int n;    // Used to store user's number


long int sum;  // Used to store the computed sum


cout << " *** Sum of first N natural numbers *** " << endl;


cout << "Enter a natural number: ";


cin >> n;


if(n<0) {



cout << n << " is not a natural number." << endl;



return 1; // terminate with error 


}


sum = computeSum(n);   // calculate the sum


cout << "\tSum= " << sum << endl;  // print the sum


return 0; // terminate normally 

}

// A program that computer a N factorial (N!) recursively

// (C) Fran Jarnjak, 2003

// Language: C++

// Recursive definition of a factorial:

// 0!=1!=1

// N!=N*(N-1)!

#include <iostream.h> // Needed for cin/cout

// Function that computes the factorial recursivly; 

long int factorial(long int n) {


long int retVal;


if(n==0 || n==1) 




retVal = 1;


else



retVal = n * factorial(n-1);


return retVal;

}

// Main function - program entry point 

int main(void) {


long int n;    // Used to store user's number


long int fact;  // Used to store the computed factorial


cout << " *** Factorials *** " << endl;


cout << "Enter a natural number: ";


cin >> n;


if(n<0) {



cout << n << " is not a natural number." << endl;



return 1; // terminate with error 


}


fact = factorial(n); // calculate factorial


cout << "\tFacotrial of " << n << "= " << fact << endl;  // print the factorial


return 0;

}

