CS239 - Lab 23 – November 10th 2008

Part I  -  must be completed during the lab period & turned in then
Name ________________________     

1. In the box below, convert the following iterative method into one that uses recursion.  

public static void sign(int n)

{

  while (n > 0)

  {

     System.out.println (" no Parking");

     n --;

   }

}

	public static void sign(int n)

{

}


2. Write an iterative version (using a loop instead of recursion) of the following method. in the box below.

public static int factorial (int n)

{

    if (n == 0)

      return 1;  // base case

   else

      return  n * factorial (n – 1);

}

	public static int factorial (int n)

{

}


CS239 - Lab 23 – November 10th 2008

Part II  -  must be submitted to Blackboard before midnight tonight

Name ________________________     

3. Write a program to demonstrate that the methods you wrote produce the same results as the methods you were given above.

Part III – must be brought to lecture tomorrow

4. On an attached but separate piece of paper, show a hand trace of the following method for the following call statement  fib(4).

public static int fib (int n)

{

    if (n == 0)

        return 0;

    else if (n == 1)
        return 1;

    else

        return  fib(n – 1) + fib (n – 2);

 }

5. Given the famous function below, answer the questions that follow it.


public static int ackermann(int m, int n)

{
 
          if (m == 0) 

      return n + 1;

    else if (n == 0)


     return ackermann ((m - 1), 1);



 
   else 
                 return ackermann((m - 1), ackermann ( m, n-1));

}  

a. What will be returned by the call:  ackermann(0, 10)?   ________
                How many times was ackermann called?  ________
b. What will be returned by the call:   ackermann(0, 99)?  ________
     How many times was ackermann called?  ________
c. What will be returned by the call:   ackermann(1, 99)?  ________
      How many times was ackermann called?  ________
d. What will be returned by the call:   ackermann(2, 99)?  ________
     How many times was ackermann called?  ________
e. If m = 3,  what is the largest n for which you will be able to answer the questions
     What will be returned by the call: ackermann(3, n)?  ________
     How many times was ackermann called?  ________

