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Recursion in Java
A recursive method is one that calls itself.  A recursive method in Java:
· Must have at least one call to the same method

· Must have a way to stop the recursion (or else it would be an infinite recursion).  This is also called the base case.  
For example the method that calculates a Fibonacci Number is (see http://en.wikipedia.org/wiki/Fibonacci_number) is:

public static int fibonacci(int n)

  {

    if (n == 0)

      return 0;

    else if (n == 1)

      return 1;

    else return fibonacci(n-1) + fibonacci(n-2);
  
   }
This method has two recursive calls (fibonacci(n-1) and fibonacci(n-2)).  It stops the recursion when n is equal to 0 or 1.   It returns 0 when n is 0 and 1 when n is 1.
Underline the call to the same method in each of the following recursive methods and describe when the recursion stops.

1.  First method:
//precondition:  x >=0

public static void mystery (int x)

{

  System.out.print(x % 10);

  if ((x / 10) != 0)

  {

    mystery(x / 10);

  }

  System.out.print(x % 10);

}
2. Second Method:

public static int mystery(int n)

{

  if (n == 0)

    return 1;

  else

    return 3 * mystery (n - 1);

}

3. Third Method:
public static int mystery(int n) 

{ 

  if (n == 0) return 1;

  else return 2 * 

         mystery (n - 1); 

} 

4. Fourth Method:

private static int product(int n) 

{

    if(n <= 1)

         return 1;

    else

         return n * product(n - 2);

}

5. Fifth Method:
  public static int factorial(int n)

  {

    if (n == 0)

      return 1;

    else return n * factorial(n-1);

  }
6. Sixth Method:

public int bunnyEars(int bunnies) {

  if (bunnies == 0) return 0;

  else if (bunnies == 1) return 2;

  else return 2 + bunnyEars(bunnies - 1); 

}
7. Seventh Method:

public static int multiplyEvens(int n) {

   if (n == 1) {

      return 2;

   } else {

      return 2 * n * multiplyEvens(n - 1);

   }

}
8. Eighth Method:

public String starString(int n) {

   if (n == 0) {

      return "*";

   } else {

      return starString(n - 1) + starString(n - 1);

   }

}
9. Ninth Method:

public String stringClean(String str) {

  int len = str.length();

  if (len <= 1) return str;

  else if (str.substring(0,1).equals(str.substring(1,2))) 

    return stringClean(str.substring(0,1) + str.substring(2));

  else return str.substring(0,1) + stringClean(str.substring(1));

}
