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Recursion 2
Anything that can be done in an iterative way can be done in a recursive way as
well:

In a typical iterative program, we have a variable that we are changing as we loop through, and that
we return when we get to the end. This variable corresponds to the return value of the recursive
function; its initial value is the base case.
At each step in the recursion, what we pass on to the parameter is what we would assign to it in each
loop in the iterative program.
In the recursive program, we take the return value of the next simpler case and do something to it to
get our own return value. The same thing is what would be done to the variable in the iterative case.

So, recursion eliminates the need for a variable by using the return value instead.
Iterative: 
public int factorial(int n) {
   int fact = 1;
   while(n >= 1) {
      fact = fact * n;
      n = n - 1;
   }
   return fact;
}

 Recursive: 
public void factorial(int n) {
   if(n == 1) {
      return 1;
   } else {
      return n * factorial(n - 1);
   }
}

. 1 This is an "iterative" (looping) way to calculate power (that is, be, where b is the "base" and e is the
"exponent"):

public int power(int base, int exponent) {
   int power = 1;
   while(exponent > 1) {
      power = power * base;
      exponent = exponent - 1;
   }
   return power;
}

Below, write a recursive way of accomplishing the same thing. Remember, the base case is the initial
value of the variable, and the two things done in the loop are a change made to the parameter and a
change made to the return value.

public int power(int base, int exponent) {
   
   
   
   
   
   
   
   
   
   
}



. 2 Below is a more complex recursive way to computer power. Read through it and try to understand
how it works.

public void power(int base, int exponent) {
   if(exponent == 0) {
      // Anything to the 0 is 1
      return 1;
   } else if(exponent == 2) {
      // Squaring is simple enough to be a base case
      return base * base;
   } else if(exponent % 2 == 0) {
      // Exponent is even: split in half, square result
      return power(power(base, exponent / 2), 2);
   } else {
      // Exponent is odd: multiply by base, reduce exponent
      return base * power(base, exponent - 1);
   }
}

Why does exponent == 2 have to be a base case?

. 3 A famous recursive function, Ackerman's function, is defined like this:

A(m, 0) = m + 1
A(0, n) = A(1, n - 1)
A(m, n) = A(A(m - 1, n), n - 1)

In other words, there are special cases for when either of the arguments is zero; otherwise, you use the
third case. Write code for the method A(int m, int n) below.

public void A(int m, int n) {
   
   
   
   
   
   
   
   
   
   
   
   
   
}


