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

This is a closed book exam. There are 8 problems each worth 20 points for 160 points maximum. 20 points are a "bonus".

Please use your own additional sheets of page. Write your last name, first name and UH number on  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)
	_____ instance of a class

_____ subclass

_____ exception

_____ interface

_____ local variable
	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)
	_____ ‘protected’ keyword

_____ encapsulation

_____ inheritance

_____ polymorphism

_____ method overriding
	A:  When a subclass possesses all the properties and capabilities (instance variables and methods) of all its superclasses
B:  When there is another method with the same name but with different signature

C:  When visible only within the declaring class and its subclasses
D:  When properties are inaccessible to outside instances or classes

E:  When visible only within the declaring class
F:  A capability can take different form depending on the actual type of an instance

X:  (no definition available / appropriate)


Problem 3 (20 pts):   Matching:  Control Flow Statements
Write the letter of the most appropriate control flow statement in the blank space provided. (4 pts. each)
	_____ if statement

_____ while loop

_____ do-while loop

_____ for loop


_____ switch statement
	A:  Loop to run a specified number of times
B:  Statement that terminates the current iteration of the innermost loop and evaluates the boolean expression that controls the loop

C:  Loop that runs at least once, while a condition is true (1 to N times)
D:  Statement that evaluates an integer or enumerated type expression and executes the appropriate case statement
E:  Statement that evaluates a Boolean condition and executes if it is true

F:  Loop that runs while a condition is true (0 to N times)

G:  Statement to terminate the innermost switch, for, while, or do-while statement
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 Booleans, integers, or Strings.  If the statement causes an error, draw an ‘X’ in the blank.  (1 pt. each)

Initial Conditions:     int a = 10;    int b = 4;    boolean c = true;     boolean d = false;     String e = “4”;

	_____     a *= b;

_____     a % b;

_____     a == e;

_____     e + c;

_____     (a+b) =="1"+ e;

	_____     c.equals(!d);

_____     e.equals("4");
_____     !c == d;

_____     !c > a;

_____     !c && d;


	_____     c || d;

_____     !c || d;

_____     !d && c;

_____     b += a;

_____     ++a;


	_____     b--;

_____     !a % b;

_____     !c || !d;

_____     a / e;

_____     a % e;
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Problem 5 (20 pt): Static and instance methods
Write a class that counts how many instances of this class were created. The class should have a method numberOfInstances() that returns this number of instances. Write a program that creates 100 objects at this class and writes the number of instances each time it creates an object.
Problem 6 (20 pt): Branching statements
In a university on Mars the students are so good that there are only the grades A, B and F.  You need to develop a method message (int grade) that accepts either 2, or 1, or 0 and returns either  "You got A grade" or "You got B grade" or "You got F grade". To test the method, you developed the program:
public class Grades {

  public Grades () {

    for (int i = 2; i >= 0; i--) {

      System.out.println (message (i));

    }

  }

  public static void main (String [] arguments) {

    new Grades ();

  }

}
Write the method message (int grade) in 3 different ways:

a) using if - if else - else

b) using switch

c) using the array
private char grades [] = {'F', 'B', 'A'};

Problem 7 (20 pt): Programming
Write a program that draws a checkerboard pattern consisting of eight rows and eight columns of squares. The squares' colors should alternate both horizontally and vertically between red and yellow.
[image: image1.png]



Your program should declare constants for 
a) the size of the board (i.e. number of rows and columns), and 
b) the length of each square in pixels.

Your program should also take advantage of the following declaration:

Color colors [] = {java.awt.Color.yellow, java.awt.Color.red};

You can assume that there is a library analog to wheels that supports the class Frame and a class Rectangle with the constructor:

public Rectangle (int x, int y, int width, int height, java.awt.Color color) {}

Hint: Consider the sum of the row and column indices.
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Problem 8 (20 pt): OO Design, Arrays, Loops
Given is a skeleton of a program. Fill in the missing pieces so that the program produces the following output:

The area of this circle is 190.06635554218246

The area of this rectangle is 200.0

The area of this square is 225.0

The total area is 615.0663555421825
You must use a loop to output the first three lines!

--------------------

public class ShapesAndAreas {

  abstract class Shape {

    private String name;

    /* fill in the constructor and missing method(s) here */

    public String toString () {

      return "The area of this " + name + " is " + area ();

    }

  }

  class Circle extends Shape {

    private double radius;

    public Circle (String name, double radius) {

      super (name);

      this.radius = radius;

    }

    public double area () {

      return 2 * Math.PI * radius * radius;

    }

  }
/* continue on next page! */
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/* Problem 8 continued */
class Rectangle extends Shape {
    /* fill in the code here */

  }

  public ShapesAndAreas () {

    Circle circle = new Circle ("circle", 5.5);

    Rectangle rectangle = new Rectangle ("rectangle", 10.0, 20.0);

    Rectangle square = new Rectangle ("square", 15.0, 15.0);

    Shape shapes [] = {circle, rectangle, square};

    /* fill in here the code that produces the output */

  }

  public static void main (String [] arguments) {

    new ShapesAndAreas ();

  }
}
