Csci 201 Fall’01:  Exam 2
Name_________________________________

Note: This is an open book exam and each problem is worth 25 points

Problem 1 

Answer the following questions concerning the code below (line numbers are included for reference).

1  public class Ovalcalc 

2  {   

3  
private int myWidth, myHeight, myArea;

4 
public Ovalcalc(int x, int y)

5 
{ 
myWidth = x;

6  

myHeight = y;

7  

myArea = x * y;

8 
}

9 
public Ovalcalc()

10
{ 
myWidth = 1;

11  

myHeight = 1;

12 

myArea = 1;

13
}

14
public double area()

15
{ 
return myArea;

16 
}

17    public String shape()

18    {
String geometry;

19

if (myWi23`dth == height)

20      

geometry = "circle";

21      
else

22           
geometry = "oval";

23

return geometry;

24   }

25 }

26 import java.applet.Applet;

27 import java.awt.*;

28 import Ovalcalc;

29 public class Mathfun extends Applet

30 {  

31    public void paint(Graphics g)

32    {  

33
   int elpsWdth, elpsHt, rectWdth, rectHt;

34       setBackground(Color.cyan);

35       g.setColor(Color.lightGray);

36       elpsWdth = 250;

37       elpsHt = 300;

38       g.fillOval(100, 100, elpsWdth, elpsHt);  

39       Ovalcalc face = new Ovalcalc(elpsWdth, elpsHt);

40       String faceString = "Face area = " 

       …

      }

   }

1. How many constructors does the Ovalcalc class have?

ANS: 2

2. What is g on line 35?  What is its type?

ANS:  g is a Graphics object

3. Explain the code on line 39.  

ANS:  A new OvalCalc object is created and its address is stored in the reference variable named face.  The OvalCalc constructor is given the values stored in elpsWdth and elpsHt as input.

4. Complete the statement on line 40 to create a String that reads as follows:

Face area = <the area of the face object> 

where <the area of the face object> should be replaced by the actual area of the shape.  Do not manually calculate this value, but, instead, call an existing method to obtain this value.

ANS:  String faceString = "Face area = " + face.area();

5. What is the return type of Ovalcalc’s shape method?

ANS:  String

Problem 2

The following (incomplete) code will be used in this problem.

import java.awt.*;

public class Circle 

{


private int xPosition, yPosition;


public Circle(int x, int y) 


{
xPosition = x;



yPosition = y;


}


public void draw(Graphics canvas)


{
int diameter = 20;



canvas.setColor(Color.red);



// the next line draws the circle such that xPosition and

            // yPosition specify the position of the upper-left corner of

 

// the bounding box, and diameter specifies the circle diameter 



canvas.fillOval(xPosition, yPosition, diameter, diameter);


}

}

import Circle;

import java.applet.Applet;

import java.awt.*;

public class Mosaic extends Applet 

{


private final int CircleCount = 20;

public void paint(Graphics page) 

{

Your job is to write the paint() method in the Mosaic class above.  This method takes a Graphics object as input.  The method should create CircleCount  number of circle objects (i.e., objects of the type Circle defined by the class above), and draw them (using the draw() method in the Circle class) so that they have the following appearance:

The upper-left corner of the bounding box for circle 1 (i.e., the first circle) is at position (x=1, y=1), 

The upper-left corner of the bounding box for circle 2 is at position (x=2, y=2), 

The upper-left corner of the bounding box for circle 3 is at position (x=3, y=3), 

The upper-left corner of the bounding box for circle 4 is at position (x=4, y=4), 

and etc. for as many circles as are specified by the instance variable CircleCount.

The start of the applet class along with the header of the paint() method is written above.  You should only write the paint() method.  If you use an array and a for-loop when writing this method, it should require less than 10 lines of code.  

Write the paint() method on the next page.

ANS:

public void paint(Graphics page) 

{   


Circle [] myCircles = new Circle[CircleCount];


for(int i = 0; i < CircleCount; i++) {



myCircles[i] = new Circle(i+1, i+1);



myCircles[i].draw(page);

   
}

}

Problem 3

What is printed by the following program?

public class ChangeIt

{
int newValue;


public Changeit(int value)

{
newValue = value;


}


public void changeUm(int x1, int x2, int x3)


{
x1 = newValue;



x2 = newValue;



x3 = newValue;

}


public void changeUm(double x1, double x2, douuble x3)


{
x1 = (double) newValue;



x2 = (double) newValue;



x3 = (double) newValue;

}

public void changeUm(int [] X)  


{
for(int i = 0; i < X.length; i++)  

// a for-loop using the length member of the array object


X[i] = newValue;



}

}

import ChangeIt;

public class SillyChanges

{


public static void main(String [] Args) 


{
int [] myArray = {1, 2, 3};



int myInt1 = 1, myInt2 = 2, myInt3 = 3;



double myDouble1 = 1.0, myDouble2 = 2.0, myDouble3 = 3.0;



ChangeIt myObject = new ChangeIt(5);



myObject.changeUm(myInt1, myInt2, myInt3);



myObject.changeUm(myDouble1, myDouble2, myDouble3);



myObject.changeUm(myArray);



System.out.println(“The ints = ” + myInt1 + “, ” + myInt2 

  




  + “, ” + myInt3);



System.out.println(“The doubles = ” + myDouble1 + “, ” 

  




  + myDouble2 + “, ” + myDouble3);



System.out.println(“The array values = ”);



for(int i = 0; i < myArray.length; i++)  

// a for-loop using the length member of the array object




System.out.println(myArray[i]);


}

}


ANS:

The ints = 1, 2, 3

The doubles = 1.0, 2.0, 3.0

The array values = 

5

5

5
Problem 4

Below is a program that has been written using the Vector class.  Rewrite this program using arrays; make sure that the array is not allowed to go out of bounds.

import java.util.*;

import cs1.Keyboard;

public class TestQuestion

{
public static void main(String [] Args) 


{
Vector toDoList = new Vector(10);



System.out.println("\nLet's build a to-do list\n");



String next;



char ans = 'y';



while(ans == 'y' || ans == 'Y')



{
System.out.println("Input an item for the list");




next = Keyboard.readString();




toDoList.addElement(next);




System.out.println("More item for the list (Y|N)?\n");




ans = Keyboard.readChar();



}



System.out.println("Here's your list:");



int position;



for(position=0; position < toDoList.size(); position++)

System.out.println( (String) (toDoList.elementAt(position)) 


}

}

ANS:

import cs1.Keyboard;

public class TestQuestion2

{


public static void main(String [] Args) 

{
String [] toDoList = new String[10];

int index = 0;


System.out.println("\nLet's build a to-do list\n");


String next;


char ans = 'y';


while( (ans == 'y' || ans == 'Y') && (index < 10) )


{
System.out.println("Input an item for the list");



next = Keyboard.readString();



toDoList[index] = next;



index++;



System.out.println("More item for the list (Y|N)?\n");



ans = Keyboard.readChar();


}


System.out.println("Here's your list:");


for(int position=0; position < index; position++)



System.out.println( toDoList[position] );

}

}
