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110 minutes

Print your name: ______________________________________________

Student number: _______________________________________

Instructions:

· Fill in your name and student number above immediately.

· Answer all the questions in the exam in the spaces provided.

· You have 110 minutes to complete the exam.

· The exam has 7 questions and is out of a possible 90 marks.

· The marks for each individual question are given. Allow approximately 1 minute per mark on average.

· The documentation handout is single-sided.  If you require scratch paper for rough work, use those pages.

· Read the questions carefully!

Documentation concerning the World, Turtle, Picture, Pixel, FileChooser and Color classes is provided in a separate handout. 
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1. [29 marks]

Suppose that the method drawSquare() has been implemented in the Turtle class as shown here:

public void drawSquare(int sideLength)

{

  this.penDown();

  for (int k = 1; k <= 4; k++ )

  {

    this.turnLeft();

    this.forward(sideLength);

  }

}

a) [4 marks] Suppose that a Turtle object t1 is at the point marked in the world shown below, and is facing the top edge of its world. Sketch the picture that will be drawn by the following code segment. (Assume that the turtle never runs into the edge of its world.)

t1.drawSquare(50);

t1.forward(10);

t1.drawSquare(60);
[image: image1.jpg]



b) [4 marks] Suppose that a second turtle object t2 is at the point marked in the world shown below, and is facing the top edge of its world. Sketch the picture that will be drawn by the following code segment:

for (int k = 50; k <= 70; k = k+10)

{

    t2.turn(45);

    t2.drawSquare(50);

}


[image: image2.jpg]



c) [4 marks] Write a while loop that is equivalent to the for loop given in part b).

d) [4 marks] Write a method called aboutFace(), for inclusion in the Turtle class, that causes a turtle to face the opposite direction to its original direction. Include the method header in your answer.

e) [4 marks] Provide a code segment that creates a World object w, puts a Turtle object t3 in w, and uses your method from part c) to make the turtle face the bottom edge of its world.

f) [3 marks] One of the methods that can be used with Turtle objects, turnToFace(), can turn one turtle to face another in the same world. (See the method header in the documentation supplied with this exam.) The parameter passed to turnToFace() is actually described as being from class SimpleTurtle. Indicate whether each of the following statements is True or False:

All Turtle objects are also SimpleTurtle objects.

True
False

The method turnToFace() is actually defined in the class SimpleTurtle, and inherited by the class Turtle.

True
False

The class SimpleTurtle extends the class Turtle.

True
False

g) [3 marks] Suppose that t1 and t2 are two Turtle objects in the same World. Provide a code segment that makes the two turtles face each other.

h) [3 marks] Is it possible to have a Turtle object that can move from one World to another? Explain your answer briefly.

Yes
No

Explanation:

2. [10 marks] Suppose that a Java program contains the following declarations and statements:

  int j = 7, k = 4, n = 13;

  double q = 2.5, r = 0.5;

  boolean b;

  int [] arr = new int[7];

  b = (k > j);

  arr[k] = n;
Give the value of each of the following expressions:

a) k / 3

b) arr[4] % j

c) ((double) n) / j

d) (double)(n / j)

e) j * r

f) (int)(j * r)

g) j * ((int) r)

h) b

i) arr.length == j

j) -j * k

3. [10 marks] Suppose that Java  program that contains the following declarations and statements:

  String s1 = “abcdefghij”;

  String s2 = new String(“abcd” + “efghij”);

  Picture pic1, pic2, pic3;

  String fileName = FileChooser.pickAFile();

  pic1 = new Picture(fileName);

  pic2 = pic1;

  Pixel[] pixelArray = pic1.getPixels();

  int k, j = pixelArray.length;
Answer the following questions about the code, and the state of memory once the code has been executed.

a) The number of objects created in this code segment is:


2
4
5
6
7

b) s1 and s2 are references to separate but identical String objects.

True
False

c) pic1 and pic2  are references to separate but identical Picture objects.

True
False

d) pic3 is a reference variable that does not yet contain a reference.

True
False

e) Variables j and k contain the same value.

True
False

f) The statement 

pixelArray[0].setColor(java.awt.BLACK);

if executed at this stage, would modify a pixel in the picture referenced by pic2.

True
False

g) pickAFile() is a class method from the FileChooser class.

True
False

h) getPixels() is a class method from the Picture class.

True
False

i) length is an object method from the Array class.

True
False

4. [10 marks] Write a Java code segment that creates a Picture object with width 400 pixels and height 300 pixels, and that sets all the pixel colours to green. (Assume that the code will be part of a method or main program that is not in the Picture class.)

5. [12 marks] Recall that, to turn a pixel into its negative, its red, green and blue intensities must each be set to 255 minus the original intensity for the colour. Indicate whether each of the following code segments correctly changes a pixel p to its negative:

int r = p.getRed();

int g = p.getGreen();

int b = p.getBlue();

p.setRed(255 - r);

p.setGreen(255 - g);

p.setBlue(255 – b);

Correct

Incorrect

int r = 255 - p.getRed();

int g = 255 - p.getGreen();

int b = 255 - p.getBlue();

p.setRed(r);

p.setGreen(g);

p.setBlue(b);

Correct

Incorrect


int r = 255 - p.getRed();

int g = 255 - p.getGreen();

int b = 255 - p.getBlue();

Color c = new Color(r, g, b);

p.setColor(c);

Correct

Incorrect

p.setColor(255–p.getRed(), 255–p.getGreen(),

           255-p.getBlue() );

Correct

Incorrect

p.setColor(new Color(255–p.getRed(), 

           255–p.getGreen(), 255-p.getBlue()) );

Correct

Incorrect

p.setColor(255-p.getColor());

Correct

Incorrect

6. [11 marks] Suppose that we have added a method to the Pixel class that converts a pixel to its negative. This new method has the header

public void negative()

Write a method for inclusion in the Picture class that replaces a rectangular area in the centre of the image with the negative of the original image, and leaves the edges unchanged. This method has the header

public void negateCentre(int topBottom, int sides)

The parameter topBottom gives the width in pixels of the border to be left unchanged at the top and bottom of the picture; sides gives the width in pixels of the border to be left unchanged at the left and right sides of the picture. Make use of the Pixel method negative(), described above, in writing your solution.

public void negateCentre(int topBottom, int sides)

// your code belongs here
7. [8 marks] Suppose that the following method has been added to the Picture class:

public void reduceByHalf(Picture smaller)

{

  Pixel pixelA, pixelB;

  Color color;

  for (int largeX = 0, int smallX = 0; 

       largeX < this.getWidth(); 

       largeX = largeX+2, smallX++)

  {

    for (int largeY = 0, int smallY = 0;

          largeY < this.getHeight();

         largeY = largeY+2, smallY++)

    {

      pixelB = smaller.getPixel(smallX, smallY);

      pixelA = this.getPixel(largeX, largeY);

      color = pixelA.getColor();

      pixelB.setColor(color);

    }

  }

}

The code for reduceByHalf() produces a picture that is half the height and half the width of the picture against which it is invoked. It assumes that the smaller picture object has been created in the calling module, and accepts that picture as a parameter. Rewrite the method so that:

· It does not take a parameter.

· It creates the new smaller picture internally using the width and height of the original against which it is called to determine its size.

· It returns the new picture as the method’s value.

Show the revised method header in your answer. If there are blocks of code from the original that remain unchanged, indicate them clearly in the original code and show where they belong in the revised code, so that you do not need to copy the lines out again.

Put your solution on the next page.

Put your answer to Question 7 on this page.
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