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MIDTERM EXAM – ICS111 – Fall 2006 
Dr. Jan Stelovsky, Zach Tomaszewski
Name:_____________________________________________

You can answer sections 1 & 2 on the test itself, but use your own paper for sections 3 – 5.  Write your name on all sheets!
[25 points] Section 1.

Questions 1 - 11 refer to the following code:

  public class Dog extends Mammal implements Pet {

    private Owner owner;

    private int age = 0;

    private String name;

    public Dog(String appellation) {

      this.name = appellation;

    }

    public String getName() {

      return name;

    }

    public void setAge(int age) {

      age = age;

    }

    public static void main(String[] args) {

      Dog fido = new Dog("Fido");

      fido.setAge(3);

      System.out.println("My dog " + fido.getName() + " is " +

                          fido.age + " years old.");

    }

  }

1. In this example, what is the name of the superclass?

2. What is the name of the subclass?

3. What is the name of the interface?

4. In the code above, circle each variable declaration. Label each circle with a letter, where:

    I = instance variable, L = local variable, and P = parameter.

5. Draw a * at the beginning of each line in which a local variable or an instance variable is initialized.

6. In the code above, draw a box around each method definition.

7. What is the return type of the setAge() method?

8. What is the return type of the getName()method?

9. How many method calls (method invocations) are there in the main method?  List the method names below.

10. When the code above is executed, what is printed to the screen?

11. What is a good name for a mutator method that sets a Dog’s owner field?  Write the code for this method below:

Name:_____________________________________________

[16 points] Section 2

For each of the following expression, give both the data type and the value of the resulting value.  If the expression results in an error, put ERROR for type and explain the reason for the error in the value field.

Assume the following:

double d = 4.0;   int i = 4;   int j = 6;   int z = 0;   String s = "8";

1.  i * d



Type:_______________  
Value: _______________

2.  d + i / d


Type:_______________  
Value: _______________

3.  j / z



Type:_______________  
Value: _______________

4.  i - j + s


Type:_______________  
Value: _______________

5.  j / i



Type:_______________  
Value: _______________

6.  i == 5



Type:_______________  
Value: _______________

7.  i < j || i < 3

Type:_______________  
Value: _______________

8.  i * z / 24 != i * j
Type:_______________  
Value: _______________

[14 points] Section 4: Program Understanding

Your boss just fired the programmer that wrote the class below because of the terrible names:

public class C {

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

  int v;

  int n;

  String o;

  public void mPlus () {

    n = readN (" + ");

    updateV (v + n);

  }

  public void mMinus () {

    n = readN (" - ");

    updateV (v - n);

  }

  private int readN (String o) {

    this.o = o;

    System.out.print (v + o + "x; x>");

    return scanner.nextInt ();

  }

  private void updateV (int r) {

    System.out.println (v + o + n + " = " + r);

    v = r;

  }

  public static void main (String [] arguments) {

   C c = new C ();

   c.mPlus ();

   c.mMinus ();

  }

}

When you run the program, it prompts you twice for input.  You enter “12” and then “14”. The console then shows:

0 + x; x>12
0 + 12 = 12

12 - x; x>14
12 - 14 = -2

1) [3 pts] Write a short, two-line comment that explains what the class does. (Hint: the fired programmer at least used letters that make sense.)

2) [7 pts] Rename the class, its methods and all fields, parameters and variables, giving each a name that reflects its purpose. (Hint: Make a list of the current names, and then write a better name for each next to it.)

3) [4 pts] Write a method multiply()for this class. (Hint: It may be very similar to other methods.) 

[20 points] Section 4: OOP Design

Devise an appropriate structure of classes and subclasses for the most popular sports game played at UH. The games of football, volleyball, and basketball are played in a stadium on a playing field with a scores display, there are teams and different types of persons are participating: players, coaches, and referees. (Your design should define classes for all the italicized nouns in the preceding sentence.)

1) [7 pts] Draw a diagram where each class is depicted as a box labeled by its name. Draw arrows pointing from each superclass to all its subclasses. (Don’t forget that the only a class that doesn’t have a superclass is the class Object so all of your classes must have a superclass.)

2) [5 pts] Write the stubs for the classes that represent the stadium and the playing field.  You need only to define one instance variable in each class: one playing field within a stadium, and one scores display within a playing field.  Initialize each instance variable in its declaration. 

3) [8 pts] Write the class that represents the scores display. Define there two instance variables: one for score of the host team, and one for score of the guest team.  Then define methods that: i) clear both scores, ii) increment the host score by an amount, and iii) increment the guest score by an amount. These methods should be visible to all other classes and they should all call the method show() that is accessible only within the class and displays text such as:



 “Hosts 3 : Guests 7”

[20 points] Section 5: OOP - Programming

In the near future, all the items you buy in a store will carry a chip that broadcasts the item’s unique identification. This technology will make it feasible to make price tags that listen for the ID of the merchandise item placed on a shelf, get its price from the store’s database and display it automatically. 

Software inside such a price tag may need the classes Tag, Receiver, Database, and Item (merchandise item). We have written the classes Receiver and Database as well as the main class Store for you. (As our test store carries only one item, the Receiver can always return the ID 1234 and the Database can always return the same Item: an $4.25 “OJ six-pack”. Store just creates the database and one tag and then tells the tag to display() the price.)

public class Store {

public interface Ad {
  ...
}

public class Item implements Ad {
  ...

}

public class Tag {
  ...

}

public class Receiver {

    public long getID () {

      return 1234;

    }

  }

  public class Database {

    public Item getItem (long id) {

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

    }

    public float getTaxRate () {

      return 4.712f;

    }    

  }

  public static void main (String [] arguments) {

    Database database = new Database ();

    Tag tag = new Tag (database);

    tag.display ();

  }

}

Write the remaining classes Tag and Item as well as the interface Ad. 
An Item should contain its name and its price and have accessor methods for these fields. 
A Tag should define the method display() that asks its Receiver for the item’s ID, then asks the Database for the Item with this ID as well as for the tax rate and then displays the corresponding text in the console, e.g.:

OJ six-pack: $4.25 ($4.45 with tax). Save 25% today!

Such text has the following format:

< name>: $<price> (<price with tax>) with tax. <ad>

where <price with tax>  must be computed and <ad> is the item’s advertisement text, e.g., “Save 25% today!”. 
Make Item implement the interface Ad which is a contract for all classes of objects that have an additional advertisement. Ad should have a method getAd() that returns some advertising text. 

Hint 1:
The numeric variables should have the appropriate types, i.e. while prices should be stored in cents as integers, IDs are integers within a possibly very large range of values.

Hint 2:
To round the price with tax, use Math.round(); don’t forget to display the price in $ and not in cents!

[2 pts extra] The tax rate is (mostly) constant, so declare a constant taxRate with the value 4.712f.

_______________________________
[Read only when you are done] 

Imagine: The price of whatever the clerks put on the shelves is always correct. Imagine more: you point your cell phone - which is of course Internet & GPS enabled - at a six-pack on the shelf and it will scream at you: “You can buy the same OJ for only $2.50 at Cheapco!” and guide you there on a map!
