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Returning a Value
You know from what we learned last week that a method can return a value, giving
back some information when it is done running. When this happens, the value
returned replaces the call to the method in whatever expression is calling it, and the expression is then
evaluated further. So, for example, these are legal things to do:

double x = Math.sqrt(2);
int red = ((new Turtle()).getColor()).getRed();

In the first example, I pass "2" to Math and ask it to find the square root; it will return an answer, which I
store in the variable x. In the second example, I create a Turtle and send it a message asking for its
Color; when it returns a <Color> reference, I immediately send a getRed() method to that reference.
This, in turn, returns an int, which I store into red. I know that I can do all this because the signatures of
these methods indicate that they have return types of double, Color, and int, respectively:

public double sqrt(double number)
public Color getColor()
public int getRed()

Now it is time to learn how to write a method that returns a value. Really, it is not very complicated; I
simply put at the last line of the method a return instruction, followed by an expression to return the
value of.

public double sum(double a, double b) {
   return a + b;
}
So, for example, I could read this method in English by saying, "When you are told to sum(), you will
be given two numbers. Add them up and give back the result."

. 1 The only real complication in writing methods with return values is that the return value has an effect
in two places: its type has to appear in the signature, and then the actual return statement must
have a value matching that type. Read through the methods below and put X's next to any where the
return type is not matched by a return statement.

public int getNumber() {
   return 4.5;
}
public Point getPoint() {
   return new Point(3, 5);
}
public void move() {
   return 4;
}
public Color getColor(Turtle t) {
   return t.getColor();
}
public void square(double d) {
   return;
}



. 2 a) Read through the methods below, and figure out what will be returned if I call rezrov(3). In
order to do this, you have to carefully trace out what values will be assigned to the parameters in each
method call, and what will be returned as a result. I would suggest writing the values next to the
variable names.

public double rezrov(double a) {
   Point p = new Point(a, 2 * a);
   double d = frotz(p);
   d = d + gnusto(a, a - 1, a - 2);
   p = nitfol(d);
   return frotz(p);
}
public double frotz(Point p) {
   return p.getX() + p.getY();
}
public double gnusto(double a, double b, double c) {
   return (a + b + c) / 3;
}
public Point nitfol(double d) {
   return new Point(d, -d);
}

b) It is helpful to be able to think about methods conceptually rather then needing to describe all the
steps the code takes. What do we call the operation performed by gnusto?

c) Challenge: What number will always be returned by the method zorch() below?

public double zorch(double n) {
   return frotz(nitfol(n));
}

. 1 Suppose that you wanted to write a method to calculate the solutions of an
equation of the form ax² + bx + c = 0. Recall that the solutions are
given by the quadratic formula.
a) The value inside inside the square root is called the discriminant. Whether
it is positive, negative, or zero indicates how many solutions exist. Write me a method
discriminant() that given a, b, and c will return the value of the discriminant.

b) Making use of the method you just wrote, write a method roots() that, given a, b, and c, will
print out (using System.out.println(double num) the two roots. You can assume that two
roots will exist.


