Final Exam
         ICS 111 Fall 2006
                                                Dr. Jan Stelovsky, Matt Sharritt
Last name __________________      First name__________________      UH number__________________  


Please use your own additional sheets of paper. There are 8 problems each worth 20 points for 160 points. 20 points are bonus.
Don't forget to write your last name, first name and UH number on the top of EACH additional sheet.
Problem 1 (20 pts):  Matching:  Object Oriented Concepts
Write the letter of the corresponding definition in the blank space provided. (4 pts. each)
	_____ interface
_____ subclass

_____ method signature
_____ local variable
_____ instance of a class
	A:  The name of the method, its return type and the types of all its parameters
B:  A type that that contains only methods' signatures

C:  A variable declared within a method
D:  An object whose type is the class
E:  A variable declared directly within a class that is contained in each instance of the class
F:  an event which occurs during the execution of a program that disrupts the normal flow of the program's instructions
X:  (no definition available / appropriate)


Problem 2 (20 pts):  Matching:  Object Oriented Concepts
Write the letter of the corresponding definition in the blank space provided. (4 pts. each)
	_____ ‘private’ keyword
_____ ‘public' keyword
_____ 'void' keyword
_____ 'static' field
_____ 'static final' field
	A:  Constant
B:  When there is another method with the same name but with different signature

C:  When visible outside the declaring class
D:  When visible only inside the package of  the declaring class
E:  When visible only within the declaring class
F:  Variable that belongs to a class, not to an object
X:  (no definition available / appropriate)


Problem 3 (20 pts):   Objects, Constructors
Write the letter of the most appropriate control flow statement in the blank space provided. (5 pts. each)
	_____ this.x;
_____ this.method();
_____ MyClass.x;

_____ this();
_____ MyClass.method();


	A:  refers to the current object’s method
B:  refers to the static data field
C:  refers to the current object’s constructor
D:  refers to the current object’s instance variable / data field
E:  refers to the a local variable

F:  refers to the static method
X:  (no definition available / appropriate)


Problem 4 (20 pts):   Fill in the Result
Fill in the result of the following computations in the corresponding blank. Your answers should be integers, doubles or Strings (in double quotes "...").  If the statement causes an error, draw an ‘X’ in the blank.  (2 pts. each)

Initial Conditions:     int i = 4;    int j = 5;    int k = 0;  double d = 0.5;     String s = “10”;

	_____     i + d;

_____     j / j;

_____     k / k;

_____     i / j;

_____     d / j;
	_____     i + s;
_____     s + j;
_____     i + j + s;
_____     i + (j + s);
_____     s + s + s;


Problem 5 (20 pt): Errors

class Example {

  private String field;

  public void Example() {}

  public static void main() {this.field = "WHAT";}

  public int method1() {return field;}

  public void method1() {this("YES");}

  public void method1();
  public double exactDivision(int n1, int n2) {return n1 / n2;}

}
a) (15 pt) Identify errors in the above code by circling them out, giving them a number, and explain each of them. (5 errors)
b) (5 pt) Discuss potential problem (s) that can occur within the method exactDivision().
Problem 6 (20 pt): Understanding of code

class Die {

  private int number = 1;

  public void rollDie() {number = (int) (6 * Math.random()) + 1;}

  public int getNumber() {return this.number;}

  public static void main(String arguments []) {

    Die die = new Die();

    System.out.println("Roll 1: " + die.getNumber());

    die.rollDie();

    System.out.println("Roll 2: " + die.getNumber());
  }

}
a) (6 pt) Math.random() returns a double number x,  0.0 ≤ x < 1.0. What are the above program’s possible outputs in the console?

b) (6 pt) Write a setter method for the field.

c) (8 pt) Write a method that rolls the die and prints out a message and the number on the die on the console. The message should be determined by the caller.
Problem 7 (20 pt): OO programming
a)  (12 pt) Write a class that represents a student. The student should have an ID number, a name, and a GPA. These properties should have accessor methods. You can assume that once a student object has been created these properties can't be changed, except for the GPA. The GPA should be changed by adding a course grade. Hint: You will need to store number of courses to compute the GPA.
b) (8 pt) Write a client application class that creates a student and adds grades for two course and then writes the student's data to the console.
Problem 8 (20 pts):  Interfaces

import java.awt.* ; 

class Area {
Point at;

int length;

  public Area(Point at, int length) {...}

  public Point getAt () {...}

  public int getLength () {...}

}
a) (4 pt)  Implement methods in the above class.
b) (6 pt)  Area is intended as a property for graphical objects that have the same width and height, e.g., circles and squares. Write an interface that has an accessor and a mutator method for this Area property. 

c) (10 pt)  Write two classes that implement this interface, one class that represents a square and another that represents a circle. Hint: Extend Rectangle and Ellipse classes in our wheels.users package.
