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Q1. [18 marks] Consider the following class definition:
public class Rectangle {
private double length;
private double width;

For each of the following methods in this class, write only the headers of the methods as described
below (Do not provide the body of the methods).

Hint: The methods can be public, private, static, non-static, void ... etc.

a) getArea - returns the area of this rectangle.

public double getArea() {
return length*width;

}

b) hasSameAreaAs - takes another rectangle and checks whether it has the same area as this rectangle
or not.

public boolean hasSameAreaAs(Rectangle ref) {
if(length*width == ref.getArea()) // if(getArea() == ref.getArea())
return true;
else
return false;

c) isSquare - checks whether this rectangle is square or not.

public boolean isSquare() {
if(length == width)
return true;
else
return false;

}

d) isSquare - checks whether a given rectangle is square or not.

e) adjust - swaps the length and the width of this rectangle if the value of length is less than width.

public void adjust() {
double tmp;
if(length < width) {
tmp = length;
length = width;
width = tmp;
}
}

ICS Dept.| KFUPM 2



101 ICS 102 - Final Exam

f) mergeArea - takes two rectangles and creates one rectangle with an area equals to the total area of
the two given rectangles.

public Rectangle mergeArea(Rectangle refl, Rectangle ref2) {
Rectangle ref3 = new Rectangle(ref1.getLength() + ref2.getLength(),ref1.getWidth() +
ref2.getWidth());
return ref3;

}
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Q2. [30 marks] Consider the following definition of the class circle

public class Circle {
private double radius; // the radius of the circle

private double xCenter, yCenter; // the coordinates of the center point

(a) Provide the following constructors and methods:

1- A full-argument constructor that creates a circle object and initializes its fields to a given radius,
xCenter and yCenter (in this order).

public Circle(double radius, double xCenter, double yCenter) {
this.radius = radius;
this.xCenter = xCenter;
this.yCenter = yCenter;

}

2- A no-argument (default) constructor that creates a circle object of radius = 1 and centered at the
point of origion (0,0).

public Circle() {
this(1.0, 0, 0);
// OR
this.radius = 1.0;
this.xCenter = 0.0;
this.yCenter = 0.0;
}

3- A copy constructor for this class.

public Circle(Circle ref) {
this.radius = ref.getRadius();
this.xCenter = ref.getxCenter();

this.yCenter = ref.getyCenter();
}

4- Accessor methods for radius, xCenter and yCenter.

public double getRadius {
return this.radius;

}

public double getxCenter {
return this.xCenter;

}

public double getyCenter {
return this.yCenter;

}

5- Mutator methods for radius, xCenter and yCenter.

public void setRadius(double radius) {
this.radius = radius;

}

public void setxCenter(double xCenter) {
this.xCenter = xCenter;

}
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public void setyCenter(double yCenter) {
this.yCenter = yCenter;

}

6- A method toString that converts the information of this Circle object into a string as in the
following example:  Circle of radius = 12.5 at (2.5, 3.0)

public String toString() {
return “Circle of radius = ¢ + this.radius + ¢ at (“‘ + this.xCenter + ¢, ¢ + this.yCenter + ¢)”’;

}

7- A method equals that returns true if this Circle object has the same radius and center point as a
given Circle, and returns false otherwise.

public boolean equals(Circle ref) {
if(this.radius == ref.getRadius() && this.xCenter == ref.getxCenter() && this.yCenter ==
ref.getyCenter())
return true;
else
return false;

8- A method getArea() that returns the area of this Circle object.
Note: The areas of a circle whose radius is r is computed by: area =& r

public double getArea() {
return Math.PI * this.radius * this.radius;
// OR
return Math.PI * this.getRadius() * this.getRadius();
// OR
return Math.PI * Math.pow(this.radius, 2);
/!
return Math.PI * Math.pow(this.getRadius(), 2);

}
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(b) Write a main method that uses all methods and constructors of the class Circle and does the following

tasks:
1- Create Circle a of radius = 5 centered at (3, 4).
2- Create a default circle b.
3- Print the location of Circle a.
4- Print all the information of Circle b and its area.
5- Create a new Circle ¢ and make it identical to Circle a.

6- Move circle b four unites upwards. (Hint: use the accessor and mutator methods of yCenter )

7- Move Circle ¢ three unites to the left and reduces its radius by 4.
8- Compare the two circles b and ¢, and print a proper message accordingly.

public static void main(String[] args) {
Circle a = new Circle(5, 3, 4);
Circle b = new Circle();
System.out.println(a);
System.out.println(b);
System.out.println(b.getArea());
Circle ¢ = new Circle(a);
b.setyCenter(b.getyCenter()+4);
c.setxCenter(c.getxCenter()-3);
c.setRadius(c.getRadius()-4);
if(b.equals(c))
System.out.println(b + * and “ + ¢ ¢ are equal!”);
else
System.out.println(b + ¢ and “ + ¢ * are NOT equal!”);
}
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Q3. [32 marks] Consider the following class definition

public class List {
private static final SIZE = 100;

private int [] array;

(a) Write a no-argument constructor which creates a List with an array of length = SIZE.

public List() {
this.array = new int[SIZE];

}

(b) Provide an accessor method for the instance variable array.

public int[] getArray() {
return this.array;

}

(c) Provide a method fill that fills the array with values from the user (using Scanner).
import java.util. *;

public void £fill() {
Scanner myKeyb = new Scanner (System.in);
for(int i = 0; i < array.length; i++) {
System.out.print (“Please fill array[“ + (i+l1l) + “] = %);
this.array[i] = myKeyb.nextInt () ;
}
}

(d) Provide a method contains that checks whether a given integer is in this List or not.

public boolean contains(int x) {
for(int i = 0; i < array.length; i++) {
if(this.array[i] == x)
return true;

}

return false;

(e) Provide a method equals which checks whether this List is exactly identical to a given List (i.e. it has
the same elements in the same order).

public boolean equals (List other) {

for(int i = 0; i < array.length; i++) {
if (this.array[i] != other.array[i])
return false;

}

return true;

(f) Write a main method which does the following tasks:
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1- Create a List object called x

2- Fill x with values from the user

3- Print “6 is there” if x contains the integer 6 and “6 is not there” otherwise
4- Create a List object called y and fill it with values from the user.

5- Print “Same list” if x equals to y, and “Different list” otherwise.

public static void main(String[] args)

{
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Q4. [20 marks] Consider the following class definition

public class MyClass {

private static int x = 5;

public int y;

public MyClass() { }

public MyClass(int n) { y = n; }

public int getX() { return x; }

public int getY() { return y; }

public String toString(){ return "" + "(" + x + "," + y + ")";}

public void adjustX () { x++; }

public void adjustY () { y++; }

public void adjustY (int n) { y = ++n; }
} // end of MyClass

What is the output of the following error-free main method?

public static void main(String[] args) {
//Write the output in the corresponding boxes below

MyClass a = new MyClass();

System.out.println(a.getX());

System.out.println(a.get¥Y());

MyClass b = new MyClass (20);

System.out.println("b =" + b);

int n = 10;
a.adjustY(n);
b.y = a.y;
b.adjustX();

b.adjustY();

System.out.println("n =" + n);

System.out .println(a+"/n\t"+b);

} // end of main

ICS Dept.| KFUPM 9



