About Recursion
1. In class we mentioned the double-recursive functions

    public static void mystery2(int n)
    {
        if (n == 1)
            System.out.println(n);
        else
        {
            mystery2(n-1);
            System.out.println(n);
            mystery2(n-1);
        }
    }
    public static void mystery3(int n)
    {
        if (n == 1)
            System.out.println(n);
        else
        {
            mystery3(n-1);
            mystery3(n-1);
            System.out.println(n);
        }
    }
What does each produce as output if the input is n = 4?

2. In class we mentioned the following function:

    public static String convert(int n)
    {
        if (n == 0)
            return "0";
        else if (n == 1)
            return "1";
        else if ((n % 2) == 0)
            return "0" + convert(n/2);
        else
            return "1" + convert(n/2);
    }

What does it do?

3. If a recursive function is defined as below, what exactly happens when you call pow(x, 10)
    public static double pow(double x, int n)
    {
        if (n == 0)
            return 0.0;
        else
            return x * pow(x, n);

    }
What is wrong with the above function? Fix it. What if you call  pow(x, -10)? Fix that.
4. Create recursive functions for the following tasks:

a) Decide whether a string is a palindrome or not

b) Decide whether two strings agree

c) Print a string

d) Print a string in reverse

e) Return the reverse of the input string

f) Replace all occurrences of a substring in a string by another substring. For example, to replace “er” with “ur” in “Bert is super” would give “Burt is supur”

5. In class we mentioned the following function:
    public static String convert(int n)
    {
        if (n == 0)
            return "0";
        else if (n == 1)
            return "1";
        else if ((n % 2) == 0)
            return "0" + convert(n/2);
        else
            return "1" + convert(n/2);
    }

What does it do?

6. In class we created the following recursive function:

    public static int f(int n)

    {

        if (n < 2) 

            return 0; 

        else 

            return 1 + f(n/2);

    }

Create a non-recursive version of this function.

7. In class we created a recursive function to compute the n-th Fibonacci number:

    public static int fib(int n)
    {
        if (n <= 2)
            return 1;
        else
            return fib(n-1) + fib(n-2);
    }
Create a non-recursive function to compute the n-th Fibonacci number. Discuss pros and cons of either function.
