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Comparing Data Structures
All variables contain a value that is simply a number of some sort. If the variable
refers to an object, this number is the address of the object in the computer's
memory. This is why it makes no sense to do numerical comparisons with <, >=, etc. on object variables: a
comparisons between the addresses of two objects gives you no useful information.

We've been using the equals() method for when we want to compare the contents of two objects and not
just their addresses. In a similar way, we can solve the problem of comparing two objects by using the
method compareTo(). If I write a.compareTo(b) I am asking a whether it is greater then, less
than, or equal to b. The compareTo() method will return an integer: something greater than zero if the
object asked to do the comparison is greater than the parameter, something less than zero if it is less, and 0 if
they are equal.

Not all objects can be compared in this way. For example, there is is no obvious way to compare Turtles.
So, a class that allows you to use compareTo() will implement the Comparable interface to let other
objects know that they can treat it as a comparable object, calling its compareTo() method.

public class Song inplements Comparable {
   private double popularity;
   // Return 1 if this > a, -1 if this < a, 0 if this = a
   public int compareTo(Object a) {
      if(popularity > ((Song)a).popularity) {
         return 1;
      } else if(popularity < ((Song)a).popularity) {
         return -1;
      } else {
         return 0;
      }
   }
}
In the first line I typecast a to Song, telling the compiler to assume it is a Song. If an object is passed to
Song's compareTo() method that isn't a Song, an error (ClassCastException) will result. This
means that there is no basis for comparison.

. 1 For each of the comparisons below, state what value will be returned: +, -, or 0. Remember that +
means that the object told to compareTo() is greater than the parameter object. Strings that
come later in the alphabet are considered greater.

("string").compareTo("string")

(new Integer(10)).compareTo(new Integer(5))

(new Integer(8)).compareTo(new Integer(9))

("tom").compareTo("sam")

("bob").compareTo("fred");

(new Integer(3)).compareTo(new Double(3))



. 2 What will be printed out by the following code?

Integer a = new Integer(6), b = new Integer(4);
if(a.compareTo(b) > 0) {
   // a is greater than b
   System.out.print("(" + b + ", " + a + ")");
} else {
   // b is greater than a
   System.out.print("(" + b + ", " + a + ")");
}

. 3 Suppose that you have a variable String one and another variable String two, each of which
has some unknown value. Write me a few lines of code that will print out
(System.out.print()) the value of either one or two, whichever comes first alphabetically.

. 4 Suppose that I compare Point objects with the compareTo() method below.

public class Point implements Comparable {
   private int x, y;
   
   public int compareTo(Object other) {
      if(((Point)other).x == x) {
         return y - ((Point)other).y;
      } else {
         return x - ((Point)other).x;
      }
   }
}

a) Suppose that I do as shown below. Work carefully through the compareTo() method, figuring
out whether the if condition is true, and determine exactly what number will be returned.

Point a = new Point(2, 5);
Point b = new Point(1, 3);
a.compareTo(b)

b) Do the same for the code below.

Point a = new Point(3, 1);
Point b = new Point(3, 8);
a.compareTo(b)


