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Recursion
Recursion is a problem solving strategy in which a problem is broken down into
more simple problems, then the answers to those problems are combined to solve
the original problem. The advantage of this is that, instead of trying to figure out how to solve the problem
all in one go, I only need to think about how to break up the problem, and how to solve the most simple
cases, called the base cases.

So, for example, suppose you are trying to figure out the factorial of n. Recall from math that a factorial is a
product of all the numbers from 1 through n. You could do all the work yourself, with a loop, but you could
also be lazy and say, "If someone would just tell me what the factorial of n - 1 is, I could just multiply it by
n and I'd have my answer.

In Java code, this means that all factorial(int n) needs to do is to return n *
factorial(n - 1). But wait - there's a problem, because if I just have my method do that, it will keep
on calling itself forever, and no one will ever finally take responsibility and return a number. I need to set
up a base case: if I am asked for the factorial of 0, I return 1.

public int factoral(int n) {
   if(n <= 0) {
      return 1;
   } else {
      return n * factorial(n - 1);
   }
}

In general, a recursive method will always check for a base case - a parameter that is simple enough that I
can give a straight answer. If the parameters I give are not that simple, it will call itself with some reduced
value of the parameters, thus getting closer to the base case.

. 1 What does the method below do? (Answer in terms of what the end result will be, not a description of
how it works) The easiest way to figure this out is to plug in some numbers, walk through it on paper,
and see what happens.

public int mystery(int a, int b) {
   if(a == 0) {
      return b;
   } else {
      return mystery(a - 1, b + 1);
   }

. 2 a) Do the same for the method.

public void mystery2(int a, int b) {
   if(b == 0) {
      return 0;
   } else {
      return a + mystery2(a, b - 1);
   }



b) Suppose that I were to insert the code below as another case in the if statement. What does this
accomplish?

} else if(b < 0) {
return -mystery2(a, -b);

. 3 A common task is to find the largest power of 10 that is less than a number. Below is a function
place() that does this. So, for example, place(412) = 100 and place(124561) =
100000.

public int place(int number) {
   if(number == 0) {
      return 1;
   } else {
      return 10 * place(number / 10);
   }
}

a) Does this method work for negative numbers?

b) How could you change it so that it would wok?

c) What would happen if I changed the base case to "if(number == 0) { return 0;"?

. 4 Euclid's algorithm for finding the GCF (greatest common factor) of two numbers a and b works like
this:

If a = b, then their GCF is a.
Otherwise, their GCF is the GCF of b and a % b.

Write a recursive function that will compute GCF in this way.

public void gcf(int a, int b) {
   
   
   
   
   
   
   
   
   
   
   
   
}


