AP Computer Science Quiz: Chapter 7 Solutions
Date: 11/6/09

1) Define the keyword “static” in Java. Belongs to the class (3 pts)
2) Define the word “instance” in Java. Belongs to the object (3 pts)
3) Describe what it means to override a method. Give one example of a method you’ve written that was overriding a pre-written Java method.

If you define a method in a class that is the same as a method defined in a parent class of the class you are writing, then this new method overrides the one in the parent class. Essentially, it means to write another method that takes precedence over the previously defined method inherited from a parent class. One example is any toString() method written (in fraction, gridcell, etc.) – all of these override the toString() method in the Object class. (8 pts)
4) Describe what it means to overload a method. Give an example of a class that you could define with a method overloaded (other than the constructor). Sketch out the class and explain why it would be useful for this particular method to be overloaded.

To overload a method, you define it to different ways, with different parameter lists. At example would be an add method in a fraction class. You can add a fraction to a fraction object, or you can add an integer to a fraction object. Here are method signatures for both:

public fraction add(fraction f);

public fration add(int value); (8 pts)
5) Explain what the keyword “this” refers to in Java.

This refers to the current object, or the object a method was called on. (3 pts) 
6)  Write the methods described below for a complex number class. Recall the following rules for complex numbers a + bi, where a and b are real and i = √(-1):

magnitude(a + bi) = √(a2+b2)
(a + bi) + (c + di) = (a+c) + (b+d)i

(a + bi) – (c + di) = (a – c) + (b – d)i

(a + bi)(c + di) = (ac – bd) + (ad + bc)i

(a + bi)/(c + di) = (ac + bd)/√(c2+d2)   + [(bc – ad)/√(c2+d2) ]i
public class complex {

  private double x;

  private double y;

  public complex(double real, double img) {

    x = real; // 2 pts
    y = img; // 2 pts
  }

  public complex add(complex other) {

    double newx = x + other.x; // 2 pts
    double newy = y + other.y; // 2 pts
    return new complex(newx,newy); // 4 pts
  }

  public static double magnitude() {

    return Math.sqrt(x*x + y*y); // 6 pts
  }

  public complex divide(complex other) {

    double newx = x*other.x + y*other.y; // 2 pts
    newx /= other.magnitude();           // 3 pts
    double newy = y*other.x – x*other.y; // 2 pts
    newy /= other.magnitude();           // 3 pts
    return new complex(newx,newy);       // 2 pts
  }

}
7) What it the output of the Java program shown below?
public class test {

  private int x;

  private static int y = 0;

  public test() {

    x = 0;

    y++;

  }

  public test(int val) {

    x = val;

    y++;

  }

  public void increment() {

    x++;

  }

  public int getX() {

    return x;

  }

public static int getY() {

    return y;

  }

  public void edit(test t) {

    t.x = 7;

    this.x = 2*t.x;

  }

  public test other() {

    return new test((x+y)/2);

  }

  public String toString() {

    return x+” “+y;

  } 

  public static void main(String[] args) {

    test one = new test();

    test two = new test(3);

    System.out.println(one);

    System.out.println(two);

    one.increment();

    System.out.println(one);

    System.out.println(two);

    test three = two.other();

    System.out.println(one);

    System.out.println(two);

    System.out.println(three);

    one.edit(three);

    System.out.println(one);

    System.out.println(two);

    System.out.println(three);

  }

}
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// Grading = 1 pt each
