Note: This key lists a lot of code. Of course it was not required or expected that you write all this code. We list it only so that you can see of the pieces in context. (The italicized code is the only code that was needed.)
[24 points] Section 1.

1. Mammal

2. Dog

3. Pet

4. (Owner owner) I

   (int age) I

   (String name) I

   (String appellation) P

   (int age) P

   (String[] args) P  

   (Dog fido) L

5. int age = 0;

   this.name = appellation;

   Dog fido = new Dog("Fido");

6. Boxes around definitions of: constructor Dog(), setAge(), getName(), and main().

7. void

8. String

9. 3 (4 counting the constructor; extra point!) – new Dog(), setAge(), getName(), System.out.println() 

10. My dog Fido is 0 years old.
11. public void setOwner(Owner owner) {
      this.owner = owner;

    }

[16 points] Section 2

1. double 16.0

2. double 5.0

3. Error  division by zero

4. String "-28"

5. int    1

6. boolean false

7. boolean true

8. boolean true

[20 points] Section 3: OOP Design


public class UH_Sports {

  class Game {}

  class Football extends Game {}

  class Volleyball extends Game {}

  class Basketball extends Game {}

  static class Stadium {

    private PlayingField playingField = new PlayingField ();

  }

  static class PlayingField {

    private ScoresDisplay scoresDisplay = new ScoresDisplay ();

  }

  static class ScoresDisplay {

    private int hostsScore;

    private int guestsScore;

    public void clear () {

      hostsScore = 0;

      guestsScore = 0;

      show ();

    }

    public void incrementHosts (int amount) {

      hostsScore += amount;

      show ();

    }

    public void incrementGuests (int amount) {

      guestsScore += amount;

      show ();

    }

    private void show () {

      System.out.println ("Hosts " + hostsScore + " : " + "Guests " + guestsScore);

    }

  }

  class Team {}

  class Person {}

  class Player extends Person {}

  class Coach extends Person {}

  class Referee extends Person {}

}

[14 points] Section 4: Program Understanding

1) [7 pts] Give the class, its methods and all fields, parameters and local variables names that correspond to their purpose. 

public class Calculator {

  static java.util.Scanner scanner = new java.util.Scanner (System.in);

  int value;

  int number;

  String operation;

  public void add () {

    number = read (" + ");

    update (value + number);

  }

  public void subtract () {

    number = read (" - ");

    update (value - number);

  }

  public void multiply () {

    number = read (" * ");

    update (value * number);

  }

  private int readNumber (String operation) {

    this.operation = operation;

    System.out.print (value + operation + "x; x>");

    return scanner.nextInt ();

  }

  private void updateValue (int result) {

    System.out.println (value + operation + number + " = " + result);

    value = result;

  }

  public static void main (String [] arguments) {

   Calculator calculator = new Calculator ();

   calculator.add ();

   calculator.subtract ();

   calculator.multiply ();

  }

}

2) [3 pts] Write a short comment that explains what the class does. (Hint: the fired programmer at least used letters that makes sense.)

/** A calculator that supports addition and subtraction. Uses the result of the previous calculation as the 1st operand and asks the user for the 2nd. */

4) [4 pts] Write a method multiply(). (Hint: It may be very similar to other methods.) 

  See above code.
[20 points] Section 5: OOP - Programming

public class Store {

  public interface Ad {

    public String getAd ();

  }

  public class Item implements Ad {

    private String name;

    private int price;

    public Item (String name, int price) {

      this.name = name;

      this.price = price;

    }

    public String getName () {

      return name;

    }

    public int getPrice () {

      return price;

    }

    public String getAd () {

      return "Save 25% today!";

    }

  }

  public class Tag {

    private Receiver receiver = new Receiver ();

    private Database database;

    public Tag (Database database) {

      this.database = database;

    }

    public void display () {

      long id = receiver.getID ();

      Item item = database.getItem (id);

      int price = item.getPrice ();

      float taxRate = database.getTaxRate ();

      float priceAfterTax = price + price * taxRate / 100f;

      priceAfterTax = Math.round (priceAfterTax) / 100f;

      System.out.println (item.getName () + ": $" + price / 100f + " ($" 

          + priceAfterTax +
" with tax). " + item.getAd ());

    }    

  }

  public class Receiver {

    public long getID () {

      return 1234;

    }

  }

  public class Database {

    private static final float taxRate = 4.712f;

    public Item getItem (long id) {

      return new Item ("OJ six-pack", 425);

    }

    public float getTaxRate () {

      return taxRate;

    }    

  }

  public static void main (String [] arguments) {

    Database database = new Database ();

    Tag tag = new Tag (database);

    tag.display ();

  }

}

